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Many people realize and take advantage of the fact that "the tough ones 
go to UTC." Many of these "tough ones," while requiring laboratory preci- 
sion, are actually production in quantity. To take care of such special re- 
quirements, the UTC Laboratories have a special section which develops 
and produces production test equipment of laboratory accuracy. The few illus- 
trations below indicate some of these tests as applied to a group of units 
used by one of our customers in one production item of equipment: 

The component being checked here is a dual saturable reactor where the test and 

adjusting conditions necessitate uniformity of the complete slope of the saturation 

curve. The precision of this equipment permits measuring five widely separated points 

on the saturation curve with saturating DC controllable to .5% and inductance to .5%. 

Servomechanisms and similar apparatus depend, to a considerable degree, on phase 

angle operation. The transformer adjusted in this operation requires an accuracy 

of .05 degrees phase angle calibration under the resonant condition of application. 

With wide change in voltage and temperature range from -40 to +85 degrees C., 

the phase angle deviation cannot exceed .2 degree. To effect this type of stability, 

specific temperature cycling and aging methods have been developed so that 

permanent stability is effected. 

This test position involves two practical problems in a precision inductor. The unit 

shown is adjusted to an inductance accuracy of .3%, with precise (high) Q limits. 

It is then oriented in its case, using a test setup which simulates the actual final 

equipment so that minimum inductive coupling will result when installed in the 

final equipment. 

The hermetic sealing of transformers involves considerable precision in manufac- 

turing processes and materials. To assure consistent performance, continuous sam- 

pling of production is run through fully automatic temperature and humidity cycling 

apparatus. It is this type of continual production check that brings the bulk of 

hermetic sealed transformers to UTC. 

ISO VARICK STREET NEW YORK 13. N. Y. 

EXPORT DIVISION-. 13 EAST 40th STREET. NEW YORK 16. N Y CABLES. " AREAB" 
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marion methods 
make better hermetic seals for Ruggedized instruments 

PAINTING... As the glass windows for Marion Ruggedized Meters slowly revolve on a turntable, 
their edges are coated with Hanovia Chemical #130A platinum alloy. 

FIRING... The glass is then fired at a closely controlled temperature of 1150°. A stainless steel 
conveyor belt carries windows through the oven at a rate of three inches per minute. 

TEMPERING... Windows are semi -tempered by a blast of compressed air, triggered by a photo- 
cell. The duration and pressure of the blast are controlled, according to the size of the 
glass window. 

TINNING. . . Windows are then tinned, using a conventional solder pot. #63/37 tin lead solder is 
used, with 1 % ammonium chloride in glycerin as a flux. Glass enters the tinning operation at 
approximately the same temperature as the solder pot, which is closely controlled at 500°. 

WASHING... After tinning, the glass is allowed to cool. Windows are then racked in a modified 
dishwasher and washed thoroughly in order to neutralize and remove flux and to provide 
optically clear surfaces. 

OTHER MARION METHODS. Current demands on industry by the mobilization program accentuate 
the importance of efficient production methods. Marion's method of metalizing and tinning 
glass has helped us to get better seals, to lower our costs and to increase production. 

This is only one of a number of methods which Marion is presenting in the hope that 
some of them will help you as they have helped us. We will be pleased to furnish you 
with more detailed information if desired. 

MARION ELECTRICAL INSTRUMENT CO., 401 CANAL ST., MANCHESTER, N. H. 

marion 
MANUFACTURERS OF MARION afreeze PANEL METERS 
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FIGURES OF THE MONTH 

RECEIVER 
PRODUCTION 
(Source: RIMA) 

Year 
Ago 

Jan '51 

Television sets 645,716 
Home Radio sets 750,289 
Portable sets 75,294 
Auto sets 346,799 

RECEIVER SALES 
(Source: Licensee figures) 

Television sets, units 
Electric radio sets, units 
Battery sets, units 
Auto sets, units 
Television sets, value 
Electric radio sets, value 
Battery sets, value.... 
Auto sets, value 

Previous 
Month 

Lotest 
Month 

TV AUDIENCE 

Year 
Ago 

Previous Latest 
Month Month 

(Source: NBC Research Dept.) Feb '51 Jan '52 

Dec'51 Jon '52 Sets in Use -total 11,142,500 15,777,000 

467,108-r 404,933-p Sets in Use -New York. 9,442,400 14,931,100 

567,929-r 
78,056-r 

222,115-r 

368,875-p 
68,433-p 

195,147-p 

Sets in Use -Los Angeles 
Sets in Use -Chicago 
Sets in Use-netw'k conn 

2,145,000 
835,000 
840,000 

2,800,000 
1,090,000 
1,090,000 

Dec '50 Nov '51 

696,914 559,923 
796,232 519,888 

98,785 69,599 
417,250 238,275 

$136,179,031 $95,055,472 
$19,722,466 $11,287,914 

$1,819,895 $1,320,649 
$10,984,002 $7,340,214 

RECEIVING TUBE SALES 
(Source: RIMA) Dec '50 

Receiv. tubes, total units 38,723,601 
Receiving tubes, new sets 30,278,479 
Rec. tubes, replacement. 7,122,502 
Receiving tubes gov't... 165,142 
Receiving tubes, export. 1,157,478 
Picture tubes, to mfrs... 686,815 

BROADCAST STATIONS 
(Source: FCC) 

TV Stations on Air.... 
TV Stns CPs-not on air 
TV Stns -Applications.. 

AM Stations on Air.... 
AM Stns CPs-not on air 
AM Stns -Applications . 

FM Stations on Air.... 
FM Stns CPs-not on air 
FM Stns -Applications.. 

Feb '51 
107 

2 

385 

2,237 
116 
273 

665 
18 
12 

NETWORK BILLINGS 
(Source: Pub. Info. Bureau) Dec '50 

AM/FM-ABC $2,898,508 
AM/FM-CBS $6,544,490 
AM/FM-MBS $1,312,393 
AM/FM-NBC $5,077,740 
TV-ABC $1,298,616 
TV -CBS $2,304,402 
TV -Dumont Not avail. 

TV -NBC $3,274,757 

COMMUNICATION AUTHORIZATIONS 
Dec '51 (Source: FCC) Jan '51 Dec '51 

384,112 Aeronautical 29,496 30,370 

498,140 Marine 28,402 33,914 

92,533 Police, fire, etc 8,512 10,161 

212,417 Industrial 8,013 11,449 

$62,450,714 Land Transportation 4,103 4,653 

$9,830,047 Amateur 90,964 100,922 

$1,711,553 Citizens Radio 422 749 

$6,191,627 Disaster 
Experimental 

0 

475 
26 

452 

Common carrier 832 835 

Nov '51 Dec '51 

32,710,369 28,000,471 
20,405,712 16,176, 537 

8,539,275 7,117,041 
1,371,886 1,699,914 
2,393,496 3,006,979 

460,566 371,751 

Jan '52 Feb'52 
108 108 

0 o 

488 506 

2,331 2,336 
75 74 

311 313 

635 636 
13 14 

7 8 

Nov'51 Dec'51 
$3,220,760 $3,300,219 
$5,257,454 $5,278,508 
$1,583,291 $1,697,014 
$4,315,646 $4,343,307 
$1,911,243 $1,980,145 
$4,605,506 $4,736,368 

$847,373 $937,875 
$6,535,907-r $6,592,673 

EMPLOYMENT AND PAYROLLS 

Feb '52 
16,129,300 
15,262,600 

2,840,000 
1,100,000 
1,093,000 

Jan '52 
31,076 
34,310 
10,292 
11,859 

4,700 
103,570 

792 
26 

425 
877 

(Source: Bur. Labor Statistics) Dec '50 Nov'51 Dec'51 
Prod. workers, electronic 278,300 266,500-r 270,200-p 
Prod. wkrs., radio, etc... 190,300 166,700-r 169,400-p 
Av. wkly. earnings, elect. $59.76 $64.72-r $64.83-p 
Av. wkly. earnings, radio $56.96 $61.25-r $60.88-p 
Av. weekly hours, elect.. 41.5 42.0 -r 42.4-p 
Av. weekly hours, radio. 41.1 41.5 41.7-p 

STOCK PRICE AVERAGES 
(Source: Standard and Poor's) Feb '51 Jan'52 Feb '52 

Radio-TV & Electronics 223.7 270.9 276.2 

Radio Broadcasters ... 202.4 261.4 268.8 - Quarterly Figures 
Year Previous Latest 

INDUSTRIAL Ago Quarter Quarter 
EQUIPMENT ORDERS 
(Source: NEMA) 3rd '50 

Dielectric Heating $300,000 
Induction Heating $1,100,000 

INDUSTRIAL TUBE SALES 

2nd '51 
$600,000 

$2,300,000 

3rd '51 
$210,000 

$1,900,000 

(Source: NEMA) 3rd '50 2nd '51 3rd '51 

Vacuum (non -receiving) $3,370,000 $7,750,000 $8,420,000 
Gas or vapor $1,660,000 $2,700,000 $2,620,000 
Phototubes $230,000 $360,000 $275,000 
Magnetrons and velocity 

modulation tubes $2,050,000 $4,130,000 $3.750.000 
p -provisional; r -revised; e -estimated 
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Users of R -F Heating Equipment 
Face Radiation Checkup 

FCC 1947 ruling bares teeth 
June 30. Welding deadline 
postponed 

AFTER June 30, 1952, all radio -fre- 
quency heating devices used by in- 
dustry are required to have certifi- 
cates showing compliance with 
minimum radiation rules laid down 
in 1947 by the Federal Communica- 
tions Commission. Users of such 
units are frantically working in two 
directions, (1) to meet the deadline 
and, (2) to convince the FCC that 
the deadline should be extended. 

Written statements by qualified 
engineers that radiation of r -f 
energy at a distance of one mile 
from the installation is within 
prescribed limits are required, the 
object being to reduce interference 
with television and other communi- 
cations services. 

Apparatus Affected-di electric - 
heating apparatus is used for such 
things as setting the glue in the 
manufacture of plywood; induc- 
tion -heating apparatus is com- 
monly used for hardening metals. 
Old equipment used for both pur- 
poses often radiates considerable 
energy outside the building in 
which it is used. Even modern 
equipment may radiate under some 
conditions of installation and 
operation. 

R -F welding equipment has 
caused interference to aviation corn- 
Munications and instrument land- 
ing devices. But, because of its 
strategic importance in defense 
work, enforcement of radiation 
limitation will be withheld until 
January 31, 1954. 

I Preventive Measures - Reduc- 
ion of radiation may require any - 
hing from simple shielding and 

altering to complete redesign of 

equipment. One large tube manu- 
facturing plant reports that $500,- 
000 will be spent in curing radia- 
tion of equipment used on sealing 
machines. In this case much old 
equipment is being replaced. 

Paul Godley, Jr., consultant in 
Upper Montclair, N. J., tells us 
that a certification measurement 
job (measurement and certificate 
only-no preventive work) will 
take from three to six engineering 
days on the average, at about $100 
per day, where several radiating 
units are involved. 

IRE Breaks All Records 

MOSTLY on expense accounts, a 
grand total of over 29,000 engi- 
neers and executives paid their 
dollar apiece ($3 for nonmembers) 

to see an all -time -high of 357 
different commercial exhibits fill- 
ing four floors of New York's 
Grand Central Palace to satura- 
tion. In addition, uncounted scores 
of satellite exhibits and engineer - 
hiring setups in hotel suites 
further broadened the scope of 
the four -day mid -March electronic 
Mecca. 

Nearby hotels were used by 
firms unable to get space in the 
main show, along with those who 
found peace and quiet more con- 
ducive to successful selling. To 
get people into these satellite ex- 
hibits, salesmen scouted the 
Palace for hot prospects and lured 
them over by mentioning a hot 
new item or a cool drink. 

Job Opportunities-Over 125 
firms had cards posted on the 
fourth floor of the Palace listing 
the jobs they had open for elec- 
tronic engineers and giving hotel 
room numbers for those interested 
in interviews. In addition, the 
New York City newspapers carried 
columns of engineer -wanted ads 

Where Electronic Equipment Makers are Located 

Concentration of companies is greatest in the northeast, with the north -central 
area in sizeable second place and the west coast coming up fast. Latest count 
of manufacturers in the field of electronics is 3,233 
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throughout the show days. All 
sections of the country were 
equally represented, but last year 
West -coast ads predominated. 

A survey of representative hir- 
ing suites revealed that all were 
getting promising nibbles, but 
hiring was at a much slower tempo 
than last year. Inducements to 
change jobs were on a more ra- 
tional basis, with salary -upping 
offers generally under $500 a year. 
Many firms were finding that 
young engineers could be coaxed 
back to their own home territory 
with little or no salary inducement 
if the boys happened to be home- 
sick. Moving expenses were nego- 
tiated by most firms, generally on 
a share -the -cost basis; only a few, 
in the higher -salary brackets, were 
able to get the cat and dog moved 

free along with the family and 
furniture. 

Jammed Sessions-Every one of 
the 43 technical sessions and sym- 
posia drew a full house. At the 
Monday symposium on transistors, 
doors had to be locked after some 
700 jammed the hall long before 
starting time. The overflow crowd 
here was so great that the session 
was repeated Thursday morning 
for 600 more. 

An engineer who attended the 
full 20 hours of speeches had 23 

hours left for exhibits, for an aver- 
age of 3.86 minutes per exhibit. 
If he skipped all the papers, he 
still had only 7.22 minutes per 
exhibit during the 43 hours they 
were open. But he got no lunch or 
dinner while doing it. 

Distributors Prepare 
For Unfreeze 
DISTRIBUTORS across the country 
are already moving in on the 
potential business in tv equipment 
when the momentarily -expected 
lifting of the freeze occurs. A typi- 
cal example is Graybar Electric, 
which late last month announced 
the signing of an agreement with 
Federal Telecommunication Lab- 
oratories, covering national dis- 
tribution, by Graybar's 102 offices, 
of Federal's tv broadcasting equip- 
ment. 

The agreement is aimed at sup- 
plying approximately 2,000 new 
stations eventually to be assigned 
in the uhf and vhf bands, says 
J. W. La Marque, sales manager. 

FCC Staff Realignment Gives Walker a New Broom 

Reshuffling of assignments and 

creation of new bureaus speeds 

work of the Commission 

EFFECTIVE early in March, the Fed- 
eral Communications Commission 
took the final step in its `self -initi- 
ated' shakeup to streamline opera- 
tions. It reassigned men and jobs 
as shown in the accompanying box. 

Not a part of FCC's internal 
reorganization plan was Wayne 
Coy's sudden resignation to accept 
direction of the Time -Life -Fortune 
television enterprises. President 
Truman quickly elevated vice-chair- 
man Paul A. Walker to the top post 
and tapped long-time Commission 
aspirant Robert T. Bartley for the 
empty seat. 

Chairman Walker, 71, is serving 
out his regular term that expires 
June 30, 1953, under an executive 
order exempting him from com- 
pulsory retirement. His familiarity 
with current business is heart- 
warming to an industry long chilled 
by the television freeze. Delays in 

the final tv decision because of the 
change in leadership have been 
forecast as taking only an addi- 
tional couple of weeks. 

ROBERT T. BARTLEY 
(Dem.) 

FRIEDA B. HENNOCK 
(Dem.) 

Walker's Record-Walker does 
not make enemies, either within 
the Commission or on the Hill. He 
consistently votes with the major- 

ity. Believing his own and the 
Commission's decisions should 
speak for themselves, he is not in - 

(Continued on page 8) 

Federal Communications Commission 

PAUL A. WALKER 
Chairman (Dem.) 

ROSEL H. HYDE 
Vice -Chairman (Rep.) 

ROBERT F. JONES 
(Rep ) 

GEORGE E. STERLING 
(Rep.) 

EDWARD M. WEBSTER 
(Ind.) 

OFFICE OF ADMINISTRATION, W. K. Holl, Executive Officer 

OFFICE OF INFORMATION, George O. Gillingham, Director 

OFFICE OF CHIEF ENGINEER, Edward W. Allen, Jr., Chief Engineer 

OFFICE OF GENERAL COUNSEL, Benedict P. Cottone, General Counsel 

COMMON CARRIER BUREAU, Jack Werner, Chief 

BROADCAST BUREAU, Curtis B. Plummer, Chief 

OFFICE OF OPINIONS AND REVIEW, Sylvia D. Kessler, Chief 

OFFICE OF HEARING EXAMINERS, Vacancy 

OFFICE OF CHIEF ACCOUNTANT, William J. Norfleet, Chief Accountant 

OFFICE OF SECRETARY, Thomas J. Slowie, Secretary 

SAFETY AND SPECIAL RADIO SERVICES, Edwin L. White, Chief 

FIELD ENGINEERING AND MONITORING, George S. Turner, Chief 
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Sylvania Electric Erecting New Headquarters 
For Its Electronics Division 

SYLVANIA ELECTRIC 
WOBURN, MASSACHUSETTS 

Plant under construction at Woburn, Mass., 

17 miles north of Boston. To make microwave 
components and semi -conductor devices. 

To satisfy the growing need for electronic prod- 
ucts, Sylvania will soon open a modern new plant 
at Woburn, Mass. 

This building of advanced design will provide 
an additional 100,000 square feet of air condi- 

tioned laboratory and production facilities for the 
manufacture of electronic equipment and com- 
ponents. When completely equipped, it will rep- 
resent an investment of four million dollars. The 
new plant will serve as headquarters for all present 
Sylvania electronic production facilities in the 
Boston area. 

With these greatly expanded plant facilities, 
Sylvania is assuring you of the newest and best 
electronic components for radar, television, com- 
munications and industry. 

SYMANI. 
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y. 

ELECTRONIC DEVICES; RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES, EIGHT BULBS, PHOTOLAMPS; TELEVISION SETS 

Special Purpose Tubes Microwave Radar Components Semi -conductor Devices 

ELECTRONICS- April, 1952 
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FCC Chairman Walker 

dined to explain or apologize. As 
a devout and active churchman, 
he has sometimes urged religious 
and educational groups to make 
more use of tv and radio. He gets 
jobs done and keeps discussions 
short and to the point. His partic- 
ular interest has been telephone 
and telegraph regulation. 

Bartley's Record-Director of 
FCC's Telegraph Division from 
1934 to 1937, Bob Bartley, 43, en - 

New Commissioner Bartley 

tered private industry and rose to 
vice-president of New England's 
Yankee Network. 

He joined the NAB back in 
1943 as director of war activities. 
Since 1948, he has been adminis- 
trative assistant to his uncle, 
House Speaker Sam Rayburn. Be- 
sides his impeccable political con- 
nections, Bartley made a good 
personal impression upon the 
Senate, which confirmed his term 
to July 1, 1958. 

Bell System Circuits 

Will Cost $60 Million 

Additional television, tele- 
phone and telegraph facilities 
authorized by FCC 

MICROWAVE radio -relay construction 
costing an estimated $32.5 million 
in 1952 will provide brand-new 
Bell System circuits between 
Albany and Buffalo, N. Y., Wash- 
ington, D. C. and Atlanta, Kansas 
City and Dallas, and Los Angeles 
and San Diego. 

Balance of the $60 million ex- 

penditure planned by Bell this 
year will go into coaxial cables 
and terminal equipment. Coax 
will be laid between Orlando and 
Tampa, Knoxville and Chatta- 
nooga, Memphis and Little Rock. 
New television circuits will extend 
service to Miami, New Orleans, 
Dallas, Fort Worth and Houston 
and to Oklahoma City. 

Facilities for the circuits total- 
ing more than 8 million channel 
miles are included. 

S. A. Television Market Expanding 
Government control may 

be handicap to receiver 

exports from U. S. 

DESPITE OPTIMISM expressed in the 
United States, tv will not fully cap- 
ture the South American market 
for at least another four years. This 
is the opinion of Ernest Marx, 
General Manager, Sales Division, 
DuMont, who has just returned 
from a tour. 

In a verbal recap of his trip, 
Marx pointed out to an ELECTRONICS 

reporter that of six countries hav- 
ing or contemplating tv, four face 
some sort of government control. 

Stations Operating-Sao Paulo, 
Brazil, leads the South American 
tv race, with two stations already 
operating and three contemplated. 
Brazil's government is considering 
establishment of licensed plants 
where native industry would 

assemble receivers under super- 
vision of United States tech- 
nicians. 

Argentina faces a political 
stumbling block in tv. The Peron - 
ist government will not allow re- 
ceivers to be imported. Interested 
manufacturers must obtain a 
`Peron Permit' to establish an 
assembly plant. At the present 
time, permits are very scarce. 

Two other countries in S. A. face 
either full or partial government 
control. The governments at Lima, 
Peru, and Bogota, Colombia, feel 
that the present low standard -of - 
living may make it feasible for 
them to provide, by loan or out- 
right gift, receivers for people 
who cannot afford them. 

What About UHF?-"There is 
no use for uhf in South America 
now or any time," Marx said, "due 
to the great distance between 
cities." From Sao Paulo to Rio 
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Twelve cities in South America have, 
or plan soon to have television. Eight 
are located along the coast. Distance 
between Sao Paulo and Rio is 250 
miles 

de Janeiro, Brazil, the distance is 
250 miles, (approximately the 
same as from New York to Wash- 
ington) which is the shortest dis- 
tance between any two large cities 

(Continued on page 10) 

8 
April, 1952 - ELECTRON ICS 



 

MEET JAN -R -26A! 

g ß,, / Ilpy :Il.. / 
Í e _ 

44 g / Q o 
,slI% . ,s 

ov 

Designed to withstand the rigid 

Characteristic G humidity tests of the most 

stringent specification of them all-JAN-R-26A- 
Sprague's new Blue Jacket Wire -Wound Resistors 

give trouble -free service in military electronic 

and electrical equipment exposed to extremely 

damp climates ! 

These outstanding new members of the 

Sprague resistor family are now available in tab 

terminal styles RW29 through RW39 in wattage 

ratings up to 166 watts. 

You'll find the complete Blue Jacket Story 

with performance specifications in Engineering 

Bulletin 110, just off the press. Get your 

copy without delay. 

YOU'LL KNOW THESE REMARKABLE RESISTORS BY 

THEIR VITREOUS ENAMEL BRIGHT BLUE JACKETS 

PIONEERS IN ELECTRIC 
AND ELECTRONIC DEVELOPMENT 

er Trademark 

SPRAGUE ELECTRIC COMPANY NORTH ADAMS, MASSACHUSETTS 
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in all South America. 
Pointing out the distance from 

one end of the continent to the 
other is 11,954 miles, Marx said 
there obviously would be no con- 
gestion of stations. 

Standards Being Used - The 
table at right shows the standards 

now in use or being contemplated 
by new stations : 

Standard 
Lines Fields 

Sao Paulo, Brazil 525 60 

Montevideo, Uruguay 525 60 

Buenos Aires, Argentina 625 50 

Rio de Janeiro, Brazil ' 625 50 

Santiago, Chile 625 50 

Everyman's Radio Now 
Works Two Ways 
Citizens Band has over 700 

authorizations and a new con- 
trol frequency 

BLUEPRINTED by FCC for non- 
technical mass use of two-way radio 
communication, the Citizens Radio 
Service was launched in 1947 
(ELECTRONICS, p 81, Nov. 1947). 

The proposal envisioned simple 
licensing of commercial `type -ap- 
proved' transmitter -receivers that 
would allow the man in the street to 
talk from here to there. Although 
several designs were approved for 
radiophone use, manufacturers 
never produced equipment. 

Growing Business - Authoriza- 
tions until recently in the hands of 
just a piddling few experimenters 
have now grown to a startling 700 - 
odd. Who is using Citizen Radio, 
and how? No detailed breakdown 
is available from FCC because a 
statement of use is not required 
when the station license is obtained. 
It is known, however, that the band 
is being used in two different ways : 

Modified uhf taxi equipment is 
beginning to be employed by people 
who can't qualify for other classes 
of radiotelephone service. Most of 
them are interested in communica- 
tion with moving vehicles, like 
newspaper, maintenance or laundry 
and dry-cleaning trucks. Taxis, 
police and commercial ventures 
might obtain authorizations, pro- 
vided they were willing to take the 
chance of severe interference. A 
complete station of this type costs 
about $600, requires no licensed 
operator, but must be installed and 
serviced by one. Because it has a 
Class A rating it can operate in re- 
gions of slightly less interference. 

The other general use is for re- 
mote -control devices. Several equip- 
ments with Class B approval are in 
production. All Class B gear must 
operate in the center of the band 
where interference may be worst. 
They include garage -door openers 
and controls for model aircraft or 
boats. Suitable transmitters and 
receivers for models cost, respec- 
tively, about $40 and $30. Trans- 
mitters must not be tampered with 
but no operator license is required. 

Bright Prospects-FCC has sup- 
plied a fillip to the business by 
issuing a new `Class C' authoriza- 
tion for remote control only. This 
assignment allows use of frequen- 
cies between 27,230 and 27,280 
kilocycles rather than the regular 
Citizens band centered at 465,000 
kc. Equipment for this lower fre- 
quency will be simpler to con- 
struct and just as easy to license. 

Noble Experiment 
Is Noncompetitive 
Radio message service will pro- 
vide information on split chan- 
nels 

DAN NOBLE, pioneer of mobile f -m 
communications, recently dis- 
patched personal letters to all 
operators of Miscellaneous Com- 
mon Carrier systems, assuring 
them that Motorola (of which he 
is v. p.) is no competitor. 

Noble recently set up Phoenix 
Radio Message Service, in Arizona, 
as a means of field testing new 
two-way communications equip- 
ment used between a telephone - 
answering switchboard and mov- 
ing subscribers' cars. 

Technical data collected will be 
turned over to the Joint Technical 
Advisory Committee (JTAC) for 
formulating industry recommenda- 
tions to FCC on so-called 'split - 
channel' allocations. Usual chan- 
nels require a width of 60 kilo- 
cycles. The Phoenix service nar- 
rows the channel to 20 kc. 

Although tariffs of existing 
message services are a matter of 
public record on file with the Com- 
mission, a clear picture of operat- 
ing costs is not always easy to 
arrive at. The Phoenix experi- 
ment is expected to furnish a typi- 
cal set of cost figures; too. 

Printed Parts Ease Microwave 
Component Bottleneck 
A REVOLUTIONARY technique for 
producing complicated microwave 
components in minutes rather than 
months was announced by engi- 
neers of Federal Telecommunica- 
tion Labs, research associate of 
IT&T, at the 1952 IRE National 
Convention. The new foil -coated 
plastic equivalents of complicated 
plumbing units promise to ease the 
present bottleneck in production 
of electronic equipment for guided 
missiles and jet planes. 

Two examples are illustrated. 
the 5,000 -me magic T weighing 15 

pounds and costing around $700 
can now be replaced by a two -inch - 
long plastic strip costing less than 
a dollar and weighing only a few 
ounces, and the 5,000 -mc flap at- 
tenuator can be replaced with a 
three-inch plastic strip having 
only a simple riveted plastic flap. 

Materials Not Critical-Raw 
material for printed microwave 
components is sheet polystyrene, 
Teflon or a similar dielectric mate- 
rial about one -eighth inch thick, 

(Continued on page 14) 
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Use the smallest capacitors on 
widest line available ... with 

EYELET -MOUNTED FEED -THROUGH CERAMIC CAPACITORS are now 
available in a new wider line - better engineered than ever 

before. These are the smallest feed -through capacitors made. 
Available in the widest capacitor range on the market. Can 

be tin dipped for ease of soldering - and furnished with 
general temperature compensating characteristics. Capacities 
range from 10 to 3000 mmf. Voltage rating 500 V.D.C.W. 
For complete information - write for Bulletin EP -15. 



the market...choose from the 
Centralab Ceramic Capacitors 

You will find Centralab Ceramic Capacitors the most per- 
manent type yet developed - available in the smallest 

sizes on the market today. More, with Centralab you get the 
widest choice of voltage and accuracy requirements' that you 
can get anywhere - at any price. 

After testing hundreds of different ceramic combinations, 
Centralab developed Ceramic X with non -hygroscopic prop- 
erties. Moisture absorption is held to .007% or less - this 
ultimate in reliability under severe humidity makes it ideal 
for tropical climates. In addition, capacity tolerances are 
maintained up to temperatures of 85° C - higher than gen - 

BC H -KAP TUBULAR CERAMIC CAPACITORS 
available from 1 mmf. to 10,000 mmf. 
Ideal for use in r.f. by-pass and audio - 
coupling applications. For details, write 
for Bulletin 42-3. 

CERAMIC DISC HI-KAP CAPACITORS hold 
thickness to a minimum. Make possible 
very high capacity in extremely small 
size. Used in HF by-pass and coupling. 
For details, write for Bulletin 42-4R. 

erally encountered in most electrical apparatus. 

Today, when size is so important, Centralab offers the 
smallest capacitors available - about % the size of ordinary 
capacitors of mica or paper construction. 

Compare with all others - and note the advantages in 
standardizing on Centralab Ceramic Capacitors-for highest 
efficiency, smallest size, low power factors, high voltage and 
accuracy requirements, and true permanence. 

All Centralab capacitors are made to applicable portions 
of JAN specifications. 

TUBULAR CERAMIC CAPACITORS - type 
TCZ show no capacitance change over 
wide temperature range. Type TCN spe- 
cial ceramic body varies capacitance with 
temperature. Write for Bulletin 42-18. 

HIGH VOLTAGE CERAMIC CAPACITORS. 
Capacitance: 5 to 500 mmf., 5 KV to 40 
KV D.C. working. Ideal for portable or 
mobile equipment and high voltage, high 
frequency gear. Bulletin 42-102. 

For complete information on Centralab ceramic capacitors 
and other electronic components ... switches, controls and 
printed electronic circuits ... write for technical bulletins 
listed and latest Centralab catalog. 

TV HI -VO-KAPS are the standard high 
voltage capacitors for the TV industry. 
Capacitance: 500 mmf., 10 KV, 20 KV 
and 30 KV D.C. working. Write for 
Bulletin 42-10R. 

MINIATURE CERAMIC TRIMMERS can be 
mounted to chassis or terminal mounted 
to coil or terminal board. Available in 
various trimming ranges. For details, 
write for Bulletin EP -16. 

A Division of Globe -Union Inc. 
914 EAST KEEFE AVENUE MILWAUKEE 
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Relative sizes of old and new components for 5,000 -mc microwave receiver. 
The magic T is a type of transformer used for mixing two signals together. 
The flop attenuator provides a convenient means for varying strength of 
microwave signals 

with 0.001 -inch copper foil ce- 
mented to both sides. One side is 
left untouched to serve as an elec- 
trical reflecting mirror; the other 
is etched by printed -circuit tech- 
niques to give the required pat- 
tern, without costly machine tools. 

Offering tremendous savings in 
cost, weight, space, production 

time and manpower, the new com- 
ponents are expected to have far- 
reaching effects on the design and 
production of military and com- 
mercial microwave equipment. In 
particular, they open tremendous 
market potentialities for low-cost 
radio communication systems 
operating above 1,000 mc. 

Magnetic Amplifiers Vie With Tubes 

For Development Dollars 

New materials and military 
research contracts rapidly ex- 
pand 'tubeless' branch of in- 
dustry 
TAKING a large bite out of today's 
defense dollar is a group of com- 
panies, some old and some new, 
specializing in the transformer - 
like magnetic amplifier. 

In action, the magnetic amplifier 
serves as an electrical valve in the 
same way that the tube does, but 
with the advantages of extreme 
reliability, virtual indestructibil- 
ity, high available power gains and 
high efficiency. The main limita- 
tion is speed of response, but this 
is not a serious defect in many 
applications. 

Two or three years ago, the mag- 
netic amplifier was known to few 
and understood by even fewer. 
Then along came the threat of 
another international scientific 
foot race. The military handed out 
challenging orders for years -ahead 
electronic devices for doing fabu- 
lous things under fantastic condi- 
tions. Many of these jobs were 
naturals for the long -neglected 
magnetic amplifier, and the seed 
was planted. 

Who and How Big-Today the 
mushrooming continues. One-time 
loft operations have bonanzaed 
into profitable workings. The 
military continues to be number - 
one customer, but techniques 

being developed show great 
promise for peace -time applica- 
tions. 

Typical comments from the 
twenty odd companies known to be 
in the magnetic amplifier business 
give graphic proof of prosperity. 
One company's average monthly 
income in 1951 was $3,000. The 
same figure for 1952 will be 
around $8,000, an increase of over 
250 percent. 

Another company tells of doub- 
ling its engineering staff inside of 
one year and increasing floor 
space by 500 percent to make room 
for more production. 

Magnetic amplifiers are not 
alone in this contest for jobs as 
tube substitutes-transistors are 
also in there swinging. They do, 
however, enjoy a backlog of valu- 
able experience and information, 
whereas transistors are still in the 
development stage. The business 
has been reborn of necessity and 
shows promise of an abundant and 
prosperous life. 

New Law Will Up 

Sound Recorder Sales 

Pharmacist Edward Liebson of New 
York records a doctor's prescription - 

refill order 

THE Durham -Humphrey Act, which 
goes into effect April 26, will swell 
the national market for sound re- 
corders. It requires pharmacists 
to furnish proof that a physician 
has authorized refill of every pre- 
scription in certain categories. A 
recording of the doctor's voice may 
be acceptable in some instances. 

Over 50,000 drugstores in the 
(Continued on page 16) 
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ALL-METL BARRYMOUNTS 
Available for Unusual 
Airborne Applications 

These Barrymounts give the aircraft 
and electronic engineer a vibration iso- 
lator designed to meet the unusual 
temperature and environmental condi- 
tions met in high -altitude, high-speed 
flight. Using no organic compounds, 
these mountings are not subject to 
temperature influences that may affect 
the performance of other mountings. 

ALL-METL Barrymounts have wide 
load range with uniform performance. 
Natural frequency is about 71/2 cycles 
per second; horizontal stiffness is low 
for maximum isolation of horizontal 
vibration. Transmissibility at resonance 
is only 41/2. There is no snubber con- 
tact nor resonance carryover when 
vibrated at government -specified ampli- 
tudes. 

Designed especially for unusual mil- 
itary conditions, these mountings meet 
the vibration requirements of JAN -C - 
172A, MIL -E-5272 (USAF), and MIL- 
T -5422 (BuAer). Ask for your free 
copy of Catalog 509, containing details 
of these mountings. 

BARRY RUGGEDIZES 
ISOLATORS AND BASES 

For Aircraft Carrier Service 
and Crash Landings 

Barry vibration isolators and mount- 
ing bases are available in "ruggedized" 
construction, to withstand the severe 
shocks of arrested landings on aircraft 
carriers and in crash landings. These 
units are tested to meet the shock -test 
requirements of Specification AN -E-19, 
for the equipment sizes listed in 
JAN -C -172A. 

Ruggedized mounting bases equipped 
with either ALL-METL or Air -damped 
Barrymounts can be furnished in stand- 
ard JAN -C -172A sizes and in special 
sizes to meet customers' requirements. 
A conspicuous advantage of ruggedized 
Barry bases is the gain in strength of 
the base framework itself - beyond 
JAN requirements - achieved with 
very little increase in weight, for loads 
up to 50 pounds, by design modifica- 
tion of standard JAN bases. For greater 
loads, ruggedized Barry bases are of 
stainless steel instead of aluminum. 
Write for listing of ruggedized bases 
and unit mounts. 

SHOCK and VIBRATION NEWS 
BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION 

TO YOUR SHOCK AND VIBRATION PROBLEMS 

will be found in this complete family of Barrymounts. 
From tiny, ounce -rated unit mounts . . . through rug- 
gedized bases .. . to heavy-duty isolators for industrial 
machinery ... Barrymounts meet all your needs. FREE 
CATALOGS give you details of dimensions, load ratings, 
and military specifications met by these effective vibra- 
tion and shock isolators. 

FOR AIRCRAFT SERVICE 
Catalog 509 describes ALL-METL Barrymounts for use 
at extreme temperatures. Catalog 502-A covers Air - 
damped unit mounts and bases. 

FOR INDUSTRIAL USES 
Catalog 504-B describes the general line of Barrymounts 
rated from % ounce to 3300 pounds. Catalog 607 covers 
the use of Barrymounts with heavy industrial machinery. 

And for SPECIAL PROBLEMS 
ask the advice of our Field Engineering department, or- 
ganized to apply our wide experience to your particular 
needs. 

Address all inquiries to: 

THE BARRY CORP 

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 

SALES REPRESENTATIVES IN 
Atlanta Chicago Cleveland Dallas Dayton Detroit Los Angeles 

Minneapolis New York Philadelphia Phoenix Rochester St. Louis 
San Francisco Seattle Toronto Washington 
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U. S. have prescription depart- 
ments. The Sound -Scriber Corp. 
of New Haven reports that it has 
already sold recorders to many of 
them, notably the Shulte and Lig- 
gett chains, for experimental use. 

Legal Questions-The legality of 
telephone recordings varies with 
the state and this question has not 
yet been fully resolved. Tele- 
phone company requirements re- 

garding direct recordings also 
vary throughout the country and 
must still be clearly defined. 

So far as the FCC is concerned, 
this federal body has already ruled 
that recorded conversations must 
be preceded by a warning `beep' 
signal in the case of interstate 
communications. That the beep 
need not be used on intrastate 
telephone lines remains to be 
seen. 

Educational Television Stands 
at the Crossroads 
Top school leaders meet to 
discuss use in their fields 

MORE than 60 college presidents 
and other educational top brass 
will meet on the campus of Penn- 
sylvania State College during the 
week of April 21-26 to study, for 
the first time, means for integrat- 
ing television into the country's 
educational system. 

Under the title of Educational 
Television Program Institute, di- 
rected by Carroll V. Newsom of 
New York State Education Dept., 
the group will consult with tech- 
nical, financial and operations ex- 
perts in the commercial field. A 
closed-circuit tv system will be 
set up for demonstration. Art 
Hungerford of General Precision 
Laboratory, previously training - 
aids technical expert for the Navy, 
will serve as assistant director. 

Some $70,000 necessary to 
underwrite the Institute have been 
chiefly provided by the Fund for 
Adult Education (Ford Founda- 
tion). The group also has the 
backing of the Payne Fund, Sloan 
Foundation and others. 

Timing-With FCC expected to 
lift the tv freeze by the time of the 
meeting, the college presidents 
will have some firm frequency 
allocations upon which to base their 
thinking. In its proposed alloca- 
tions plan, the Commission provided 
209 educational, noncommercial tv 
channels. Of these, 127 were uhf 
and 82 vhf. However, FCC has been 
swamped by some 838 petitions 
from colleges and school systems. 

Weightiest arguments for more 
channels came from New Jersey 
(which had been left entirely out 
in the cold) as well as Connecticut, 
New York and Wisconsin, all of 
which have extensive educational - 
tv plans at the state level. Ralph 
Steetle, executive director of Joint 
Committee on Educational Tele- 
vision, is confident that the final 
channels provided will be "more 
than 209". 

Competition-Some commercial 
broadcasters tend to swell up and 
turn red when educational tv is 
mentioned. Aside from the reser- 
vation of valuable channels, which 
can't be laughed off lightly in 
this spectrum -hungry world, com- 
mercial tv probably has little to 
fear from etv. Some systems will 
be so highly geared in with the 
school program as to offer little 
popular fare. 

Many tv problems are common 
to both types of service, like net- 
working and distribution of kine- 
recordings. But in the educational 
system greater reliance may have 
to be placed on privately owned 
and operated microwave links 
when off -the -air relaying is im- 
possible. 

Commercial tv stations in many 
places, says Director Steetle, are 
doing a fine job with educational 
programs of their own. They 
should be encouraged to continue. 
Particularly in communities and 
sections where the economy will 
not support an educational station, 
the commercial outlet will have to 
carry the whole load. 

Hotel TV Comes of Age 

Rugged, simple sets with hid- 
den controls are needed 

MAJOR CHANGES in the guest -tele- 
vision policy of hotels have re- 
cently taken place. 

In the beginning, larger hotels 
were equipped with video distribu- 
tion systems. `Slave' units were 
brought to a guest's room upon re- 
quest. The charge was so much 
extra per day. The smaller hotels 
had no tv facilities. 

Current Practice-Today, master 
antenna systems are taking over, 
with indpor antennas running a 
close second. Video distribution 
systems are fast becoming passé. 
Portable sets take their place. 
Average screen size is about 14 
inches, with many 20 -inch sets 
permanently installed in large 
hotels. 

Nearly every hotel in New York 
City has tv facilities of one kind or 
other. For permanent installa- 
tions, the charge is hidden in the 
regular price of the room. Smaller 
hotels charge from one to three 
dollars per day. 

Type of Set Needed-Hotels re- 
quire tv sets that stand up under 
all kinds of abuse and are simple 
to operate, with most controls hid- 
den. Because many hotel guests 
have never operated a tv set, too 
many controls on the front panel 
increase maintenance problems. 

Lockheed Starts 

Training Program 

FACED with a continued shortage 
of electronic technicians and the 
growing demand for aircraft even 
more heavily equipped with elec- 
tronic devices, Lockheed has started 
an earn -while -you -learn training 
program. 

The program is geared to turn 
out 600 technicians in 1952. In the 
first class, 25 are studying, with 
pay, on a regular factory shift from 

(Continued on page 18) 

16 April, 1952-ELECTRONICS 



- -- .`c. S 

Every El-Menco Capacitor is factory -tested at more 
than double its working voltage, thus assuring a 
wide margin of safety, regardless of the nature of 
the application. 

From the midget CM -15 (2-525 mmf. cap.) to the 
mighty CM -35 (3,300 - 10,000 irmf. cap.) depend- 

ability is a predetermined certainty. That is why 
El-Menco's have won such universal acclaim in both 
military and civilian services. 

Write on your business letterhead 
for catalog and samples. 

MOLDED MICA E1 -111e nco 
mtrntcate rec h Arco Electronics, Inc., 103 

MICA TRIMMER 
CAPACITORS 

Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory- 
THE ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT 
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Radio terminal board of the new 
Super - Constellation transport has 
1,500 connections, is assembled out- 
side the airplane 

8 am to 4:45 pm. 
Even technicians with five to six 

years of electronic experience will 
get a 12 -week refresher course 
familiarizing them with Lockheed's 
current needs. Less experienced 
trainees will take a 27 -week course 
in fundamentals plus up to 14 weeks 
of specialized work. 

Program Going Well-Response 
to the program has been good and 
there is already a backlog of appli- 
cants. So far, 20 percent of those 
accepted for training have been 
company employees. The remain- 
ing 80 percent have responded to 
ads in newspapers. 

A similar program has gone into 
effect at Lockheed Service. An 
initial class of 50 is now in train- 
ing. 

First -Quarter Checks 

Go to Stockholders 
JUDGING from figures reported by 
leading companies in the elec- 
tronics industry on net profits and 
dividends paid, 1951 was a good 
year financially. 

First-quarter dividends for 
1952, now in the mails, range 
from 15 cents per share being paid 
by Aerovox, to Raytheon's 60 

cents. Admiral and Philco are 
paying 40 cents per share; 
Sprague is paying 50 cents. 

During 1951, Magnavox earned 
77 cents a share for common stock, 
Stromberg -Carlson earned $1.66 

per share and is paying a regular 
dividend of 50 cents for preferred 
and 25 cents for common stock for 
first quarter. RCA paid $1.00 per 
share in 1951. 

Nets & Grosses-Although in- 
dustry gross income was higher, 
net profits were generally lower 
than 1950 due to increased federal 
taxes. RCA's $598 million gross 
income netted the company $31 
million after taxes. Though gross- 
ing $12 million more than in 1950, 
the company netted $15 million 
less. 

General Electric also showed 
less net profit compared with 1950, 
due to taxes. With almost $2?, 

billion in gross income, the net for 
GE was $138 million. In 1950, a 
gross of nearly $2 billion gave a 
net profit of $173 million. 

The Canadian Admiral Corp., 
Ltd., netted $217 thousand after 
a gross of over $5 million. West- 
ern Electric made a net profit of 
$45 million after taxes from a 
gross of $805 million. Olympic 
Radio-TV Corp. grossed $11h 
million and put just over a quarter 
million dollars 'in the kitty'. Syl- 
vania hit a new high by netting 
$8,253,973 while grossing $202 
million, a record level. In 1950, 
the company paid nearly $4 million 
to stockholders. 

What's Behind the Figures- 
Licensee Radio-TV Set Sales 

Second of a series explaining 
basis of statistics reported on 
Figures of the Month page 

THE SECOND division of the statis- 
tical round -up which appears each 
month on page 4, labeled Receiver 
Sales, gives the monthly totals of 
radio and tv sets sold, in units and 
in dollar value. The figures given 
are those reported by licensees 
who pay royalties under patents 
controlling the design and produc- 
tion of all classes of domestic 
receivers. 

The editors are not permitted to 
disclose the source of these 
figures, but it can be stated that 
they represent the sales of all 
major manufacturers except one. 
The totals are, therefore, repre- 
sentative of better than 90 per- 
cent, possibly 95 percent of the 
overall industry picture. 

Set Breakdown-The listings 
have the following significance: 
Television sets include table models, 
consoles, radio -phono -tv combina- 
tions and converters. Both direct - 
view and projection models are in- 
cluded. Electric radio sets include 
am, fm and am -fm table models 
and consoles as well as radio -phono 
table and console sets, but omit 

any type of set intended to be oper- 
ated by batteries. Battery sets in- 
clude table and console models as 
well as portables having provision 
for ac -dc and battery operation. 

The dollar values published are 
the manufacturer's billing price, 
less excise tax. Latest month is the 
month during which the sales were 
actually billed. However, all re- 
ports are not received from manu- 
facturers until the middle of the 
second month following. This ac- 
counts for the delay in publishing 
the figures (December sales pub- 
lished in the April issue). 

Space on the Figures page does 
not permit a complete breakdown 
of the licensee sale figures, but the 
following typical data are avail- 
able: In the electric radio set cate- 
gory, table models having a billing 
price over $12.50 accounted in 
December 1951 for about 80 percent 
of the units and about 65 percent 
of the dollar value in that category, 
compared with 3 percent of the 
units and 14 percent of the value 
represented by all radio and radio - 
phono consoles. Among battery 
sets, ac -dc portables account for 98 
percent of the units; only 3 battery 
consoles were reported sold in that 
month. 

(Continued on page 20) 
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Nigh -level, direct -reading portable test sets 

simplify laboratory and field SHF work 

Fig. 1. -hp- 624A SHF Test Set 

SPECIFICATIONS 
-hp- 624A SHF Test Set 

RANGE: 8,500 to 10,000 mc. 
OUTPUT: 0 dbm (1 mw) to -100 dbm into 50 -ohm 

load. Type N jack. 
OUTPUT ACCURACY: Within 2 db, -10 to -100 

dbm into matched load. 
INTERNAL MODULATION: Pulsed or fm. 
PULSE MODULATION: Length variable from ap- 

prox..25 to 10 µsec. Rise and fall times, each, 
0.05 µsec. Rate variable 35 to 3,500 pps. 

EXTERNAL SYNC: Internal pulser operates free - 

running or in sync with external 5-v. peak 
pulse, pos. or neg., or 5-v. rms. sine waves. 
May be externally square -wave modulated. 
BNC lack. 

FM: Internal fm at power line frequency. ±7.5 
mc deviation max. Also fm modulation by ex- 
ternal 35 to 3,500 cps voltages. 

TRIGGER PULSES: (a) Coincident with start of out- 
put rf pulse; (b) 3 to 250 µsec ahead of out- 
put rf pulse 

POWER METER: 2 mw full scale. Accurate within 
1 db. 

FREQUENCY METER: Full range, accurate within 
0.03% at 25°C ambient. 

PRICE: $2,250.00 f.o.b. factory. 

-hp- 6238 SHF Test Set 
TOTAL FREQUENCY RANGE: 5,925 to 7,725 mc. 
INDIVIDUAL KLYSTRON RANGES: 

5,925-6,225 6,575-6,875 7,125-7,425 
6,125-6,425 6,850-7,150 7,425-7,725 

OUTPUT: 0 dbm (1 mw) to -70 dbm into 50 -ohm 
load. Direct -reading control. 

OUTPUT ACCURACY: Within 2 db, 0 to -70 db, 
into matched load. 

INTERNAL MODULATION: FM from 1,000 cps in- 
ternal source; phase, deviation adjustable; 
max. deviation ±15 mc. 

EXTERNAL MODULATION: FM, 50 cps to 10 kc. 
May be pulsed or square -waved externally. 

DETECTOR OUTPUT: Xtal detector to provide recti- 
fied output when fm or pulsed power applied. 

(Other specifications similar to 624A) 
PRICE: $1,500.00 f.o.b. factory. 

Dato subject to change without notice 

.223 v. maximum rf output 
Direct tuning, reading 
Pulse and fm modulated 
Stable, accurate 100 db attenuator 
Measures external rf power 
Measures external frequency 
Compact, sturdy, portable 

Fig. 2. Simplified circuit, -hp- 624A 

-hp- 624A SHF Test Set is a high-level, 
accurate, multi -purpose instrument de- 
signed to speed and simplify a wide 
variety of tests between 8,500 and 
10,000 mc. It is an ideal one-piece 
unit for measuring receiver sensitivity 
or selectivity, transmitter tuning or 
power level, and is particularly adapted 
to testing complete radar or gunfire 
control systems or beacon equipment. 
The instrument includes pulsing cir- 
cuitry providing a variety of high - 
quality rf pulses. 

-hp- 624A consists of a signal genera- 
tor and a power and frequency meter 
section. The generator includes a mod- 
ern klystron generator with excellent 
frequency stability and an output atten- 
uator of the waveguide-beyond-cutoff 
type, insuring high accuracy and stab- 
ility. The attenuator is not subject to 
temperature, humidity or age changes. 
The power and frequency meter section 
can be used to adjust the signal gen- 
erator's frequency and level as well as 
measure external rf energy. The instru- 
ment employs 50 -ohm Type N coaxial 
connectors, but for maximum versa - 

Fig. 3. Typical rf pulse, 0.25 µsec. 

tility includes adaptors for waveguide 
connection. 
-hp- 623B Test Set is designed for 
operation at frequencies between 5,925 
mc and 7,725 mc. This overall fre- 
quency range is covered in six bands, 
each of which is a full 300 mc wide. 
Bands are selected by installation of 
the proper klystron tube (see specifica- 
tions). The instrument is particularly 
useful in field-testing SHF radio relay 
stations and communications equip- 
ment as well as general tests involving 
fm modulated equipment. It includes 
a 1,000 cps modulator and may also 
be square -waved or pulsed by external 
sources with frequencies ranging from 
60 cps to 100 kc. 

Both -hp- 624A and 623B weigh less 
than 60 pounds, are of extra -sturdy 
construction and are equipped with 
carrying handles and snap -on cover. 
Sets also fit standard relay racks. 

See you, -hp- engineer -salesman or 
write direct for complete data. 

MEASU I MENTS 

HEWLETT- PACKARD COMPANY 2444-A PAGE MILL ROAD PALO ALTO, CALIFORNIA, 
Exports Frazer & Hansen, Ltd., San Francisco, New York, Los Angela, 
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Sales of television sets in the 
latest month were about evenly di- 
vided between consoles and table 
models. Among the consoles only 
one in 8 tv sets sold was equipped 
for phonograph reproduction. Di- 
rect -view sets far outdistanced pro- 
jection models; only 142 projection 
sets were sold in December, out of 
the total of 384,000 tv sets of all 
types. 

1951 Recap-Totals for the 12 
months of 1951 reveal a sale of 
5,032,942 tv sets with a value of 
$894,476,000, nearly 5 million auto 
sets, over a million battery sets 
and 5,868,570 electric radio sets 
having a value of just under $139 
million. The average manufac- 
turer's billing price for tv sets 
was $178, for electric radio sets 
$23.75. 

Why GCA Costs So 

Bulky components using criti- 
cal materials blamed 

FAMILIAR excuse given by the Air 
Force for high cost of modern 
planes is the need for complex elec- 

Small British Business 

Under Big Pressure 

BRITISH electronics industry had 
more than $212 million outstand- 
ing in orders at the end of 1951, 
according to a survey made by 
London's Financial Times. Nine 
months earlier the figure was less 
than $120 million. 

Delivery of equipment now being 
ordered isn't expected much before 
19.54. New British fighters and 
bombers now being delivered to the 
RAF are missing much important 
electronic equipment. 

Many military orders are in the 
research and development category. 

The British electronics industry 
exported $61 million of equipment 
last year; an increase of $7.2 
million over 1950. 

tronic gear. However, the high 
cost of ground -controlled approach 
radar (GCA) is explained in terms 
of critical materials. 

The table shows how many 
pounds are used in three Air -Force 
procured GCA sets. The first 
column refers to a new, mobile, air - 

t, i.; seas;cari> 

Opening In 
Wire Fence 

oc -9 
Plane On Runway 

Ora: 
Outi: 
Oki t- 
Area 

Small Sidi, 
Casting Radar Shad? .e 

HIGH RESOLUTION-HIGH COST: Airport surface detection radar (ASDR) 
equipment could be used in conjunction with ground -controlled approach radar 
(GCA) to see aircraft and vehicles on runways. Housed in a trailer, with an 

antenna on a 30 -foot temporary tower, this ASDR will pick off crows dri a 

runway or a man o mile away. 

transportable job costing $617,295. 
The other two are not identified. 

Material Set 1 Set 2 Set 3 

Carbon steel 4,031 54,600 2,452 
Alloy steel 732 358 580 
Stainless steel 3,459 918 400 
Copper alloy 3,453 331 296 
Copper wire 5,517 2,095 3,449 
Copper casting 0 232 116 
Aluminum 11,654 6,619 4,061 
Nickel 412 0 0 

Chrome 630 0 0 

TV Service Goes 

on COD Basis 

$750 million will be spent this 
year on service calls to keep 

tv sets running 

THERE HAVE been many changes, 
some good and some bad, in the tv 
servicing picture since publication 
in July 1950 of the ELECTRONICS 

survey: Why Television Receivers 
Fail in Service. These changes are 
important, because tv servicing is 
rapidly approaching a billion -dollar - 
a -year business that may over- 
shadow even new -receiver sales 
figures. 

On the credit side, manufacturers 
are making more reliable sets and 
the public is becoming more toler- 
ant of minor defects in pictures, 
with the result that paying calls 
have dropped to an average of 3.5 
per year as compared to 5.5 for 
1950. At an average of $12.50 per 
call including parts and with an 
estimated average of 17.5 million 
sets in use in 1952, this means that 
a minimum of three-quarters of a 
billion dollars will be spent this year 
on repairs. 

Contracts-Less than 5 per- 
cent of the tv sets in use are under 
service contracts today. On exist- 
ing contracts the human factor still 
governs, so that calls per year are 
unchanged from the 5.5 figure of 
two years ago. 

Dealers who handle all makes of 
sets are selling contracts with only 
about 10 percent of their new sets, 
but this figure can run. as high as 
30 percent for brands where the 
manufacturer has his own well - 

(Continued on pogo 22) 
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A change to Plaskon Alkyd for its specially 
designed TV brackets helped Emerson Radio and 
Phonograph Corp. cut bracket costs 50%, and 
assured that there would be "no arc over or elec- 
trical leakage from the high potential picture 
tube to the grounded chassis." 

/Parts that resist high heat and 
arcing ... hold precise dimensions! 

TUNERS 

CONDENSERS 

Plaskon Mobile 
Demonstration Trailer 

Fully equipped with molding presses and 
complete testing equipment. Plaskon tech- 
nicians will demonstrate right at your 
door the superiority of parts molded 
from Plaskon Alkyd over parts you may 
be using now. Inquire today. 

When your TV parts are molded 
of Plaskon Alkyd, you can meet 
the extremely close tolerances de- 
manded in television assemblies. 
That's because Plaskon Alkyd has 
exceptional dimensional stability 
with no after -shrinkage. 

And the high heat resistance 
prevents parts molded of Plaskon 
Alkyd from breaking down, even 
under short -time contact with 
molten solder when connections 
are made. 

What's more, Plaskon Alkyd 

INSIST ON 

PIASKON. 
ALKYD 

FOR SUPERIOR ELECTRICAL PARTS 

combines a number of outstanding 
properties so essential for superior 
electrical insulating parts: high di- 
electric strength, superior arc re- 
sistance, excellent resistivity. In 
addition, it can be molded faster 
and at lower temperatures, giving 
increased production and greater 
savings. 

Before you redesign, look into 
the advantages Plaskon Alkyd can 
offer. Write today for full informa- 
tion on television and electronic 
uses. 

PLASKON DIVISION 
Libbey Owens Ford 

Glass Company 
Toledo 6, Ohio 

Branch Offices: 
Boston Chicago Loe Angeles New York 

Manufacturers of Molding Compounds, 
Resin Glues, Coating Resins 

In Canada: 
Canadian Industries, Ltd. Montreal, P.Q. 
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established service organization 
serving the public. 

Repairs-Troubles found in tv 
sets have changed considerably 
from two years ago. 

Tube replacements predominate 
as quality of components and qual- 
ity of assembly work improves in 
factories. Antenna calls go down 
because people either fix the an- 
tennas themselves or let them rot 
away. False calls, when nothing is 
found to be wrong, remain the same 
as ever because people still knock 
plugs out of wall outlets and still 
call about interference or trans- 
mitter troubles. Capacitor troubles 
stay low except for certain deep - 
South humid localities. 

The breakdown on service calls 
now is : picture tubes -5 per 
cent; other tubes -40; antenna 
troubles -3 ; back -of -set controls - 
15; deficiency in circuit design - 
2 (same as before) ; false calls - 
8 ; capacitors -7; resistors -7 ; 
tuners -6; other components -4; 
soldered joints -1; realignment -2. 

Robots to Control 
Robots? 
TOMORROW'S INDUSTRIAL NEEDS will 
require robots to control robots .. . 

machines designed to maintain 
other elaborate and highly auto- 
matic machines. So, at least, thinks 
J. R. Churchill, Aluminum Com- 
pany of America official. 

The Analytical Division Chief of 
ALCOA told members of the Scien- 
tific Apparatus Makers Association 
that as electronic and other auto- 
matic features are added, new in- 
dustrial equipment becomes harder 
to service. Thus still other features 
that tend to indicate developing 
faults in advance of failure, and 
perhaps even correct them, may be 
needed. 

Reliable Parts Essential- 
Churchill said that as the trend 
toward automatic apparatus devel- 
ops, makers of industrial gear 
must refrain from even the occa- 
sional use of cheap component 
parts. Parts designed to stand the 
gaff of factory use rather than 
those primarily intended for use 
in home -entertainment equipment 
are recommended. 

MEETINGS 

APRIL 5: Connecticut Valley 
Section, IRE, University of 
Connecticut Storrs, Conn. 

APRIL 7-9: Radio Component 
Show, Grosvenor House,Park 
Lane, London, Wl, England. 

APRIL 15-17: AIEE, Southwest 
District Engineers, Jefferson 
Hotel, St. Louis, Mo. 

APRIL 16-18: Audio -to -Micro- 
waves Symposium, Engineer- 
ing Societies Building, 33 
West 39th St., N. Y., N. Y. 

APRIL 19: Cincinnati Section, 
IRE Spring Technical Meet- 
ing, University of Cincinnati, 
Cincinnati, Ohio. 

APRIL 21-24: National Commit- 
tee of URSI-IRE, National 
Bureau of Standards, Wash- 
ington, D. C. 

APRIL 23 -MAY 3: Ninth Annual 
British Components Exhibi- 
tion, Radio-TV Show, Man- 
chester, England. 

MAY 2-3: Association for Com- 
puting Machinery, Pittsburgh, 
Pa. 

MAY 5-7: Second Government - 
Industry Conference, spon- 
sored by RTMA, NEMA, 
AIEE, at National Bureau of 
Standards, Washington, D. C. 

MAY 5-16: British Industries 
Fair, Earls Court and Olym- 

Cia, 
London, England, and 

astle Bromwich, Birming- 
ham, England. 

MAY 12-14: National Confer- 
ence on Airborne Electronics, 

Biltmore Hotel, Dayton, Ohio. 
MAY 13: RADIO CLUB of Amer- 

ica, Room 502, Engineering 
Societies Building, New York. 

MAY 16-17: Fourth Southwest 
IRE Conference and Radio 
Engineering Show, Rice Hotel, 
Houston, Tex. 

MAY 19-22: 1952 Electronics 
Parts Shows, Exhibition Hall, 
Stevens Hotel, Chicago, Ill. 

MAY 22-24: Electronics Section, 
Quality Control Convention, 
Syracuse, N. Y. 

MAY 23-24: 1952 Audio Fair, 
Conrad Hilton Hotel, Chicago. 

JUNE 8-12: National Associa- 
tion Electrical Distributors, 
Ambassador Hotel, Atlantic 
City, N. J. 

JUNE 23-27: AIEE Summer 
General Meeting, Hotel Nic- 
ole, Minneapolis, Minn. 

AUG. 12-15: 1952 APCO Con- 
ference, Hotel Whitcomb, San 
Francisco, Calif. 

AUG. 27-29: Western Electronic 
Show and Convention, Munici- 
pal Auditorium, Long Beach, 
Calif. 

SEPT. 8-12: National Instru- 
ment Conference and Exhibit, 
Cleveland, Ohio. 

OCT. 20-22: Radio Fall Meeting, 
RTMA Engineering Depart- 
ment, Hotel Syracuse, Syra- 
cuse, N. Y. 

Nov. 10-30: International Radio 
and Electronics Exhibition, 
Bombay, India. 

Business Briefs 
Aeronautical Radio Inc., widely 

known for its work on tube reli- 
ability for commercial airlines is 
now working on a government 
contract to improve the perform- 
ance and reliability of military 
tubes. The military, admitting 
significant early results, are not, 
yet, however, ready to give out de- 
tails. 

Small -Boat radiophone potential 
is good, with total of 464,000 craft 
in US and only 28,000 equipped for 
communication. But even with 
proposed new allocations between 
2 and 3.5 mc, frequency congestion 
will still restrict the market. 

Business Opportunity is great 
for the firm that comes up with a 
better design for military aircraft 
`radomes', the exposed housings 
that protect warplane radars. 

Radomes must not materially 
affect aircraft performance be- 
cause of their size, shape, weight 
or position, nor reduce radar 
effectiveness because of their elec- 
trical characteristics. Above 350 
miles per hour certain untreated 
laminated plastics are damaged by 
heavy rain in less than a minute. 
Over 600 mph even more rugged 
radomes rapidly disintegrate. 

A Contract for $30 million has 
been awarded to the New York 
Shipbuilding Corp., Camden, N. J., 
by the Navy, to convert two former 
heavy cruisers, the USS Boston 
and USS Canberra, into guided 
missile ships. 

Radio -Frequency power used by 
industrial and allied apparatus ex- 
ceeds the total transmitter power 
required by all forms of electrical 
communications, according to 
FCC statistics. 
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 Low and unifor 
contact resistant 
Minimum therm« 
noise. 
High resistance to 
leakage. 
Trouble -free opera- 
tion and long life. 
Roller -type positive 
detent action. 
Depth of unit not 
increased by addi- 
tion of detent. 

LJ V / 
V - 

And the "specialty of the house" is double-ba - 

first, choose from hundreds of standard units 
satisfy your needs-for quick switch delivery . 

second, Doyen can effect quick ' switches ' or change 
from standard units to special switches, by using com- 
ponents at hand. Standard parts can be adapted for 
your switch. That too makes for speed, dependability, 
economy. Write for more detail,- 

e 

Sta Daven Switches may be the answer to many 
of 

youru 

problems. Therefore, check this list below for many 

popular types that are readily available. 

Maximum Decl 

No. of P l 
1psr poole)e1 

G1A 

CIA 
C2B 

DIA 
D7A 
DBB 
D9A 

E3A 
EBB 
EIIA 

F1 A 

Ope-ation 

Make before break 

Make before break 

Break before make 

Make before break 

Make before break 

Break before make 

Make before break 

Make before break 

Make before break 

Make before break 

Make before break 

THE 

Maximum 
Poles 

per Deck 

C 

NEWARK 4, NEW JERSEY 

191 CENTRAL AVENUE 

our copy of 
Daven's complete, 
new bulletin 
on switches. 
Write for it todayr 



Direct -coupled Amplifier 
Model BL -932 

Speed up analysis with 
these Brush instruments 

4 
AMPLIFIES VERY LOW VOLTAGES. The Brush Direct - 

coupled Amplifier features high sensitivity and low drift. 
When used in conjunction with the Brush Magnetic Oscillo - 

graph, it gives one chart millimeter deflection per millivolt 
input. Design features reduce effects of power line fluctua- 

tion. Zero signal drift not more than one chart millimeter 
per hour. Frequency response essentially uniform from d -c 

to 100 cycles. 
When used with the Brush Magnetic Oscillograph, the 

Amplifier can be used to record phenomena previously 
requiring the use of complicated intermediate equipment. 

Analysis of static or dynamic conditions involving either high 
or low signal strength is simplified and speeded with this 

equipment. Below, it is shown recording time constants of 
a reactor to provide a saturation curve. 

PROVIDES IMMEDIATE RECORDING. The Brush Magnetic 
Oscillograph, used with the proper Brush Amplifier, makes 

a direct chart recording of physical phenomena which is 
immediately available. Either direct inking or electric stylus 

models available. Gear shift provides chart speeds of 5, 25, 
and 125 mm per second. An auxiliary chart drive is available 
for speeds of 50, 250, and 1250 mm per hour. Accessory 

equipment provides event markers where an accurate time 
base is required, or where it is desirable to correlate events. 

Photo shows two -channel model for recording of two phe- 
nomena simultaneously. 

CHECKS FREQUENCY RESPONSE QUICKLY. The Frequency 
Response Tracer permits visual examination of frequency 

response characteristics of radio receivers, amplifiers, trans- 
mission lines, filters. Electro -acoustic investigation of loud- 
speakers, microphones, and telephones can be made. Fre- 

quency range is 20 to 20,000 cycles, logarithmic scale. Con- 
tinuous motor drive scans entire frequency range in 8 seconds. 

Write for free copy of Bulletin 618 giving details on these 
Brush instruments. The Brush Development Company, 

Dept. K-24, 3405 Perkins Ave., Cleveland 14, Ohio. In 
Canada: A. C. Wickman Limited, Box 9, Station N, Toronto. 

PUT IT IN WRITING WITH A BRUSH RECORDING ANALYZER 

THEVead DEVELOPMENT CO. 

PIEZOELECTRIC CRYSTALS AND CERAMICS MAGNETIC RECORDING 

ACOUSTIC DEVICES ULTRASONICS INDUSTRIAL & RESEARCH INSTRUMENTS 

Frequency Response 

Tracer Model 
BL -4703 

Direct -writing Two -Channel 
Magnetic Oscillograph Model BL -202 

C 
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LARE R E LAY. . . 
the Type "R combines extremely 

small size with unusual sensitivity and long life 

SPECIFICATIONS 

SIZE 
Length: 17/16"-Height: ]344'_ 

Width: I" 

WEIGHT 
Approximately 2 ounces 

COIL 
Single or double -wound 

OPERATING VOLTAGE 
Up to 230 volts d -c 

ARMATURE 
Single or double arm 

CONTACT ASSEMBLY 
Form A to C. Maximum of 10 

springs in each pileup. 

MOUNTING 
Two #4-40 tapped holes in end of 

heelpiece 

DIMENSIONAL 
DRAWING OF 

CLARE Type "R" RELAY 

This new CLARE Type "R" d -c Relay embodies many features of the famous 
CLARE Type "K" Relay, which was the first to combine the advantages of a tele- 
phone -type relay with the small size, light weight and resistance to vibration 
required to meet the rigid demands of aircraft service. 

In appearance, the Type "R" resembles the Type "K", but, through hardly notice- 
able structural differences, CLARE has given the new Type "R" even greater 
sensitivity and operating range. Both relays use the same contact springs, but the 
Type "R" coil is longer and of larger diameter, to provide greater winding space. 
Life expectancy of the new relay has been not only increased but multiplied. 

The CLARE Type "R" Relay retains in an improved form the reed armature sus- 
pension which discerning engineers have come to recognize as one of the subtler 
reasons for the superior performance of CLARE Type "K" Relays over other relays 
of comparable size and somewhat similar appearance. 

The Type "R" is available as either an open or hermetically sealed relay. Clare sales 
engineers are located in principal cities to give you firsthand information on this 
new relay and to cooperate with you on any complex relay problem. Call them or 
write to C. P. Clare & Co., 4719 West Sunnyside Avenue, Chicago 30, Illinois. In 
Canada: Canadian Line Materials Ltd., Toronto 13. Cable Address: CLARELAY. 

Write for CLARE Bulletin No. 115 

CLARE RELAYS 
First in the Indus trial Field 
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Multi -channel -- 

telegraph Al or 

telephone A3. 

o+ 

ea 
i 

oks- 

RUGGED 
Components 

conservatively 
rated. Completely 

tropicalized. 

Model 446 transmitter operates on 4 
crystal -controlled frequencies (plus 2 
closely spaced frequencies) in the band 
2.5-13.5 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 AM. Sta- 
bility .003% using CR -7 (or HC -6U) 
crystals. Operates in ambient 0° to + 
45° C using mercury rectifiers; -35° 
to + 45° C using gas filled rectifiers. 
Power supply, 200-250 volts, 50160 
cycles, single phase. 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. 

AER -U - COM 
3090 DOUGLAS ROAD 

Reg. U. S. Pat. Off. 

Consultants, designers and manufacturers of standard or special 
electronic, meteorological and communications equipment. 
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Perfect joints on diffi- 
cult metals & alloys 

even if oxidized 

Leaves only pure rosin 

after soldering 

Conforms with 
GO -S- 571-b and all 
other pertinent Federal 
Specifications. 

Total % flux to soldar 
less than many singe 

cored solders 

Rigid quality control in- 

sures same standards in 

every Multicore reel 
Thin wall '3-core con- 
stracticn assures flux 
cortinuity , prevents 

"dry" JOints 

Contains only 

Virgin tin & lead 

Tin -99.75% pure 

Lead -97.97% pure 

'l'IM1:... 

THE ONLY SOLDER MADE WITH 

EXTRA -ACTIVE, NON -CORROSIVE wx- 

ERSIN FLUX 

Vigorous fluxing act on 

Wets metal rapidly due 

to reduced surface 

tension 

Too often in these urgent days, little things like "dry" joints waste 
precious hours and cause unnecessary rejects. 

Ersin Multicore Solder increases the efficiency of your plant, the 
dependability of your product and the profit in your pocket! 

SAVE TIME SAVE MONEY PRODUCE MORE 
with 

MULTICORE -- WORLD'S FINEST CORED SOLDER 

New Edition! FREE- 
Valuable IMtlot "Nedere Soldas" add 
seating samples available eue nicest 

Non-zorrasive even after 
lcng exposure to 

tumidity 

Address U. S. A. end Canadian inquiries to 

MULTICOR'E SALES CORP. 
164 Duane Street New York 13, N. Y. 

Inquiries regarding other territories to 

MULTICORE SOLDERS LTD. 
.Maylands Ave. Hemel Hempstead, Herts., England 

Only Multicore has Ersin 

Flux -high grade 
water- white rosin, 

homogene ousllr activated 



FOR SMALL SIZE, SUPERIOR PERFORMANCE 

IT'S G -E TANTALYTIC CAPACITORS 

12 M.f t:0 VD;' 

E Muf ISO VDC 

2 >kW 150VNP 

! Muf 150 g 

4Muf 6pVDC 

_. -.., - -r.._..,, 

Sc1Muf150VNF 

.25 Muf ISON NG 

.I Muf 150V NP 

.04 Muf i50VNo 

At SUPPLY 

SENSING 
M EENAN ISM 

G:SCRMIVATaR 

LJ - 
SERVO-AMPU:IER - ===. 

FOR POSITIONING CONTJInt. 

GENERAL 

NEW tantalum -electrolyte 

units offer excellent 
low -temperature properties 

Superior performance and large 
capacitance per unit volume make 
new General Electric Tantalytic 
capacitors valuable wherever mini- 
aturization is a "must." Designed 
for low -voltage, direct -current ap- 
plications, these capacitors excel 
in low -temperature properties and 
shock resistance. 
Other advantages: Long shelf life Exceed- 
ingly low leakage current Hermetic seal- 
ing Good stability Chemically -neutral 
electrolyte 

Operating temperatures range 
from - 55C to +85C, ratings from 
.02 muf to 12 muf at 150 volts d -c. 
For further data, send coupon for 
Bulletin GEA- 5 7 5 3. For specific 
applications, list temperature range, 
leakage resistance values, and op- 
erating voltage and write Capacitor 
Sales Division, General Electric Co., 
Hudson Falls, N. Y. 

For example: on this 
gun control system- 

Design specifications for the circuit 
of a gun control servo -amplifier system 
required capacitors with great stability 
over a wide temperature range. Air- 
borne equipment was involved, so size 
and weight were also extremely impor- 
tant. G -E Application Engineers were 
called in while the design was still on 
the board. Tantalytic capacitors were 
recommended because they are small, 
light, chemically stable. Result: a finished 
design that meets every requirement. 

ELECTRIC 
66--19 

28 April, 1952 - ELECTRONICS 



TIMELY HIGHLIGHTS 

V L V 1 ON GE COMPONENTS 

FOR RELIABLE DC TO AC AMPLIFICATION 

NEW Second Harmonic 

The new G -E second har- 
monic converter is a magnet- 
ic -amplifier -type unit which 
converts low-level d -c error 
signals (such as those gen- 
erated by thermocouples) to 
double -frequency AC. Devel- 
oped for exhaust gas tempera- 
ture control of jet engines, 
it's also applicable to control 
approach systems, industrial 
measurements, computing de- 
vices, and numerous servo 
mechanisms and electronic 
control systems. 

Designed for use on 400 - 
cycle power (800 -cycle out- 
put) the converter can be 
adapted for use on other 
frequencies by selecting the 
proper external capacitance. 
Reliability and long life result 
from these features: hermetic 
sealing, static operation, low 
temperature rise. Write now 
for fujl details in Bulletin 
GEC -832. Then, if you have 
an application, contact your 
General Electric Apparatus 
Representative. 

Converter 

(Actual Size) 

ANTI -BREAKDOWN PROTECTION 125 DEVICES DESCRIBED 

NEW Hermetically- NEW Measuring 

Sealed Relay Equipment Catalog 

General Electric's new hermetically - 
sealed aircraft relay for operation 
in exposed locations features extra 
protection against permanent break- 
down due to voltage surges. Special 
polyster compound used to mold 
contact arms into the stack insula- 
tion is non -tracking, provides 
greater arc resistance. More power- 
ful magnet structure yields higher 
tip pressures for surety of make. 
Rated 28 volts d -c, 3 amp. See 
Bulletin GEA -5729. 

G -E's complete line of measuring 
equipment for laboratory and pro- 
duction testing is concisely de- 
scribed in this new 80 -page reference 
catalog. Measuring and testing de- 
vices include photovoltaic cells, 
time meters, the current -limited 
high -potential tester, and dozens 
of other products. Prices, applica- 
tion information, and condensed 
tables of important characteristics 
are all given in this illustrated 
booklet. Check Bulletin GEC -1016. 

EQUIPMENT FOR 

ELECTRONIC MANUFACTURERS 

A partial list of the thousands of items in 

the complete G -E line. We'll tell you 
about them each month on these pages. 

Components 
Meters and instruments 

Capacitors 
Transformers 

Pulse -forming networks 
Delay lines 

Reactors 
*Thyrite 

Motor -generator sets 
Inductrols 
Resistors 

Voltage stabilizers 
Fractional -hp motors 

Rectifiers 

Timers 
Indicating lights 
Control switches 
Generators 
Selsynes 
Relays 
Amplidynes 
Amplistats 
Terminal boards 
Push buttons 
Photovoltaic cells 
Glass bushings 
Dynamotors 

Development and 
Production Equipment 

Soldering irons 
Resistance -welding control 

Current -limited high -potential tester 
Insulation testers 

Vacuum -tube voltmeter 
Photoelectric recorders 

Demagnetizers 

*Reg. Trade -mark of General Electric Co. 

General Electric Company, Section C667-19 

Schenectady 5, New York 

Please send me the following bulletins: 

Indicate: n,/ for reference only 
X for planning an immediate project 

GEA -5729 Hermetically Sealed Relays 
GEA -5753 Tantalytic Capacitors 
GEC -832 Second Harmonic Converters 
GEC -1016 Measuring Equipment 

( ) 

( ) 

( 

( 

Name 

Company 

Address 

City State 

l_ J 
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to 2eut tife 
What do you expect when you order 

a tubular part with a flare or flange at 
one or both ends? 

Certainly you expect that the over-all 
dimensions of the part will be within 
certain close tolerances. You expect 
that the flange or flare will be the only 
distortion in the tube. You want the 
flange dimensions and the flare angle 
to be within the limits established 
in your specification. You must be 
assured that the worked areas will be 
free from cracks, pits and breaks. You 
probably hope that the working has 
not set up unrelieved stresses to 
result in premature failure of the part. 

When Superior supplies the part, 
you get all you expect, want and 
hope for. 

This isn't a matter for boasting. The 
ability to deliver flared and flanged 

parts to meet these basic requirements 
is just a part of our job, made possible 
by our long experience and extensive, 
highly -developed equipment for per- 
forming just such operations. 

The rest of our job is in the field of 
advice, research and development 
assistance and careful problem analy- 
sis to make sure that you have the 
right metal or alloy for your purpose. 

If you are a manufacturer or experi- 
menter in electronics and have need 
for a tubular part, whether it be a 
simple cut and tumbled tube, a flared 
or flanged part, rolled or bent, ma- 
chined at either or both ends or 
drilled in one or more places, tell us 
about it. We can probably help you 
and we're always glad to do so. Write 
Superior Tube Company, 2500 Ger- 
mantown Ave., Norristown, Penna. 

This Belongs in Your Reference File 
.. Send for it Today. 

NICKEL ALLOYS FOR OXIDE -COATED CATHODES : This reprint describes 
the manufacturing of the cathode sleeve from the refining of the base metal; 
includes the action of the small percentage impurities upon the vapor pressure, 
sublimation rate of the nickel base; also future trends of cathode materials 
are evaluated. 

Cut and Annealed. Extensive cutting equip- 
ment, hand cutting jigs, electronically con- 
trolled annealers and other equipment, much 
of it developed within our own organization, 
results in high speed, precision production 
of parts. 

Flanging. Automatic flaring and flanging ma- 
chine, are combined in Superior's Electronics 
Division with carefully trained production and 
inspection personnel who know how to do a job 
right and take the time to be sure. 

Expanded. Here is a part almost ready for 
delivery. Simple as it looks, it may well have 
been the subject 'of a score of operations and at 
every stage the prime consideration has been 
the quality of the finished part. 

All analyses .010" to %'' O.D. 

Certain analyses (.035" max, wall) tip to 1%" OA. 

SUPERIOR TUBE COMPANY Electronic products for export through Driver -Harris Company, Harrison, New Jersey Harrison 6-4800 
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Another achievement in 

potentiometer design by Helipot 

the world's largest manufacturer of 

precision potentiometers ... the 

TINYTORQUE 
MODEL T 

ULTRA -LOW TORQUE 
.005 inch -ounce nominal starting torque 

MINIATURE SIZE 
7/8" diameter x 25/32" overall length 

FEATHERWEIGHT 
Weighs only half an ounce (0.56 oz.) 

BALL BEARING CONSTRUCTION 
Two miniature ball bearings support shaft 

Current developments in aviation electronics-includ- 
ing guided missile telemetering and control-are demanding 
not only the absolute minimum in potentiometer operating 
torque, but also the greatest possible reduction in space and 
weight requirements. The TINYTORQUE has been specially de- 
veloped to combine these desirable features in a potentiometer 
of the highest possible precision and quality, coupled with rug- 
ged dependability and long life. 

f --i-1}- . The TINYTORQUE measures only 7/s 
inches in diameter, exclusive of termi- 

4 12, 
D nais, and is only 25/32 inches overall, 

back -of -panel length. Its weight is only 
0.56 oz. The exceedingly low torque is r. made possible by two high precision, r shielded ball bearings which support 

the stainless steel shaft (5/64" dia.). These bearings in them- 
selves are an achievement in engineering skill and their strength 
provides a ruggedness not normally found in such a small po- 
tentiometer of ultra -low torque. 

In resistances from 10,000 to 100,000 ohms, the 
TINYTORQUE has a maximum starting torque at room tempera- 
ture of only .005 inch -ounces. In lower values it may sometimes 
be necessary to permit slightly increased torques. Running 
torque is negligible. The resistance range is 1,000 to 100,000 
ohms with a standard resistance tolerance of ± 5%, but may be 
maintained or selected to closer accuracy. The standard linearity 
accuracy of TINYTORQUE is ±0.5%, and in some resistance 
values accuracies can be held on special requirements to toler- 
ances as low as 0.25%. 

The TINYTORQUE has a servo type lid, and if desired 
can be provided with a shaft extension through the rear of the 
unit to allow mechanical coupling to associated equipment. Also, 
separate sections may be ganged together at the factory on a 
common shaft (up to a maximum of four sections) and indi- 
vidual sections may be of any desired resistance and accuracy 
within the respective ranges. Extra tap connections can be made 
at almost any specified points on the winding, limited only by 
the physical space occupied by terminal lugs. 

GENERAL SPECIFICATIONS: 
Number of turns 
Power rating 
Length of coil 
Mechanical rotation 
Electrical rotation 
Resistance range 

Resistance tolerance 
Linearity tolerance 
Starting torque (nominal) 
Running torque 
Mom. of Inertia (rot. parts) 
Net weight 

1/2 watt 
2 

360° continuous 
355° +0° -5° 

1000 to 100,000 ohms 

(std.) -I-5.0% 
(std.)±0.5% 

.005 oz. in. 
Negligible 

.000377 gm. cm.2 

0.56 oz. 

Current Capacity and Voltage Limits of Model T 
Power Rating -1/2 watt 

Current 
capacity 

Max. 
voltage 

Resistance in across Temperature 
In ohms milliamperes terminals Coefficient 

1K 22 23 various 
5K 10 50 various 

101( 7 72 .00002 
20K 5 100 .00002 
30K 4 125 .00002 

50K 3 160 .00002 
75K 2 200 .00002 

100K 2 200 .00002 

Helipot representatives located in all major 
cities will gladly supply full details on the 
TINYTORQUE. Or write direct! 

... Helipot 
CORPORATION 

South Pasadena 2, California 
Field Offices: Boston, New York, Philadelphia, Rochester, 
Cleveland, Detroit, Chicago, St. Louis, Los Angeles, 
Seattle and Fort Myers, Florida. In Canada: Cossor Ltd., 
Toronto and Halifax. Export Agents: Fratham Co., New 

York 18, New York. 
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WILCOX ...Choice of 

EASTERN Air Lines 

18'0 Channel WILCOX Communications System 
Chosen for Eastern's Entire fleet of 
SUPER CONSTELLATIONS and NAVIN 4-0-4s 
Eastern Air Lines demanded the finest communi- a separate JAN AI -D case. Any unit may be 
cations equipment available to match the ad- instantly removed from the common mount. 
vanced, efficient operation of their modern new 
fleet. No greater compliment could be paid to FINGER-TIP REMOTE CONTROL 

Wilcox radio equipment than to be selected for All transmitter and receiver functions are avail - 
this challenging assignment. able by remote control. A new channel selector 
The Wilcox 440A VHF Communications System system assures positive operation and minimum 
covers all channels in the 118-136 Mc. band. It is maintenance. 

light in weight, small in size, and easy to maintain. DEPENDABILITY AND EASY MAINTENANCE 
UNIT CONSTRUCTION FOR EASY HANDLING 
The 50 -watt transmitter, high sensitivity receiver, 
and compact power supply are each contained in 

Simple, conventional circuits minimize the number 
and types of tubes and require no special train- 
ing, techniques, or test equipment. 

ez te 7Oda9 FOR COMPLETE INFORMATION ON THE 
WILCOX 440A 180 CHANNEL VHF COMMUNICATIONS SYSTEM 

WILCOX ELECTRIC COMPANY 
FOURTEENTH AND CHESTNUT 

Ä 
KANSAS CITY 1, MISSOURI, U.S.A. 
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the buying guide that brings to the 

electronic industry the three 

RELIABILITY 
R ECOGNITION 

segd 

RESULTS 

THE electronics BUYERS' GUIDE 

The ELECTRONICS BUYERS' GUIDE s tine most widely 
recognized, and the preferred medium for product source 
and product data on all components, materials and allied 
products concerned with electronic circuitry. 

Its acceptance is based on its verified accuracy and the 
completeness of its listings-almost 400 % greater than avail- 
able elsewhere. Plan now to put your product story within 
its pages to assure your share of the 3.8 billion dollar market 
slated for '52. 

electronics BUYERS' GUIDE 

Plan NOW to use this completely 

verified buying guide to sell 
YOUR PRODUCTS IN THE 3.8 BILLION 

DOLLAR MARKET DUE FOR 1952. 

the 13th issue of ELECTRONICS 
A McGRAW-HILL PUBLICATION PUBLISHED EVERY JUNE 15th 330 W. 42nd ST., NEW YORK 36, N. Y. 



<jeti cu4441e the ranee tite 
ELECTRONICS BUYERS' GUIDE 

Over a period of many years the "GUIDE" has built the value of these three R's, both 
to users and advertisers. Designed originally to meet the exacting needs of this science 
industry, it has, through years of experience and penetration in the field, approached 
an unparalleled accuracy in meeting those needs. In the proof that only wide and ac- 

cepted usage gives, the validity and value of these three R's have been established. 

TO USERS OF THE "GUIDE" 
To busy engineers, designers and countless other men of 

varied titles, the "GUIDE" quickly and accurately serves 
their needs for product source and data. Time and time 

again through the years they have used it and have learned 
to rely on it as an unvaryingly accurate source to meet 
their highly specialized needs. 

The "GUIDE" has justly earned its place on electronic 
bread boards and in general industry wherever electronic 
circuitry plays its important part. It has earned this place 
through recognition of its accuracy and completeness - 
through its method of product listing that saves precious 
time - through the complete verification process every 
product goes through before it can be listed. Its authenticity 
is thoroughly recognized and engineers just naturally reach 
for it to find the information they need. 

Depending upon the users' requirements, be he engineer, 
designer, purchasing agent, maintenance or production man, 
the results are direct information on the most complete and 
verified source of supply, or if detailed data are necessary, 
they are quickly found in the advertising section. Those are 
the sure results - and the reasons why the "GUIDE" is uni- 

versally used throughout the electronic industry and by 
those utilizing industrial electronic equipment. 

electronics 
Y:. 

BUYERS' 

GUIDE 
ISSUE 

electronics 

TO ADVERTISERS 

This reliance on the part of subscribers (more than 
31,000) brings to the advertiser an assurance of readership 
that can be achieved in no other way. Usage' of a directory 
is the only measure of its value as an advertising medium. 
Advertising pages of the "GUIDE" are constantly referred 
to for the detailed product information they contain. Ad- 

vertising dollars do a year-round job in the "GUIDE". 

'Unbiased, outside surveys consistently prove in- 
dustry wide usage of the ELECTRONICS BUYERS' 
GUIDE. Details gladly supplied upon request. 

This recognition is a valuable asset to every advertiser 
within its pages. It means a great deal more than an in- 

dividual company's recognition or product recognition - 
that is one of the inherent qualities of "GUIDE" listings. To 

the individual company, this recognition means readership 
of its product story by keyed reference to advertising pages 
in the listings. And in addition to product recognition, it 

brings product selection-and that invariably means a sale. 

To the advertiser, there is only one result we want to talk 
about - and that is sales - and more sales. Sure, there is 

recognition to be gained, both company and product -wise, 

but they, however important, are intangible. We are talking 
about the hard, solid stuff. Increased sales-the sort of thing 
that pays off. You get them by advertising in the "GUIDE". 

Ask any of the hundreds who have consistently used its 

pages, and you will get the answer... 
INCREASED SALES - NEW CUSTOMERS. 

ANNUAL BUYERS' GUIDE ISSUE 

-the reference book 

THROUGHOUT INDUSTRY WHEREVER ELECTRONIC 

I 



THE ONLY tG,i1 V4%LIIwGW LISTING OF 

MANUFACTURERS OF ELECTRONIC AND ALLIED PRODUCTS 

0 the symbol that 

served its purpose 

TO BE OMITTED IN THE 1952 ISSUE 

For the past two years the above sym- 
bol was used with listings when manu- 
facturers had, by the proof they submitted, 
earned this verification. 

As a result, 94% of the 1951 listings were 
verified. This year the symbol will be 
omitted, as all products will be verified 
before listing. The same proof will be re- 
quired and only those companies furnish- 
ing it will have their products listed. The 
symbol served its purpose well and 
opened the way to a 1952 Completely 
Verified ELECTRONICS BUYERS' GUIDE. 

Consider these valuable 

"exclusives" in the "GUIDE" 

ELECTRONICS CUMULATIVE INDEX 
Lists by title, subject and author all articles 

published in ELECTRONICS from January 1940 
to December 1949. The first 10 years were pub- 
lished in last year's issue. Reprints of entire 20 
years soon available. 

TRADE NAME LISTING 

Contains 3,223 trade names, also the manufac- 
turers', as an aid to users who know trade names, 
but not manufacturers. 

DISTRIBUTORS LISTING 

The only list of distributors that is broken down 
by states. Contains 843 firms for quick and easy 
reference. 

EASY -TO -FIND LISTINGS 

As simple as a telephone book - all in one sec- 
tion, alphabetically arranged, and amply cross - 
sectioned to include all known terminology. 

-Mr 

Ordinary methods of questionnairing for product list- 
ings in a directory are quite often misconstrued and lead 
to inaccuracy which, although not intentional, are never- 
theless extremely annoying to users. 

Two years ago, the ELECTRONICS BUYERS' GUIDE 
created this verification symbol to clear up any confu- 
sion. Listings, in order to receive this symbol had to sub- 
mit proof of product availability and unrestricted use. 
The idea met with approval by both advertisers and 
users, and in last year's issue the listings were 94 % veri- 
fied - definite proof that at last the "GUIDE" was ap- 
proaching complete accuracy. 

This year's issue will be completely verified, but with- 
out use of the symbol. The same proof will be required 
and no company's products will be listed without it. The 
listings will, therefore, provide users with the ultimate 
that a directory can achieve . . . a completely verified 
source of supply with the largest number of products 
listed (almost 400% greater than available in any other 
directory). 

THEY'RE BUYING 

THEY'RE DESIGNING 

Bad t4ati cedes( tle 
/1/Ft BUYERS 

Roowo-e_ 

GUIDE 

DOES YOUR SELLING 

Electronics, because of its exacting nature, necessi- 
tates every piece of equipment, from an electron tube 
to a fastener, being specified by manufacturer, type and 
number. Substitutes, if any, can only be made on con- 
sultation with the design engineer, who again becomes 
the determining factor. Though purchase orders ema- 
nate from various sources, the engineers are, in fact, the 
originators of all purchases. And they must be reached 
at the right time - when they are at work designing and 
specifying. 

A McGRAW-HILL PUBLICATION 330 W. 42nd ST., NEW YORK 36, N. Y. 
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CONDENSED DATA ON THE 1952-1953 ELECTRONICS BUYERS' GUIDE 

CIRCULATION: The ELECTRONICS Buyers' Guide will have the same large 

and selective circulation as the regular issues of ELECTRONICS. According to the 

June 1951 ABC Statement ELECTRONICS Total Net Paid Circulation was 30,974. 
In addition there's a pass -on readership of approximately 120,000. No other 
publication in the electronic field begins to approach this full coverage of the 

men who buy and influence the purchase of electronic components, equipment, 
and allied products. 

PENETRATION INTO INDUSTRY: The large, selective circulation 

of the Buyers' Guide means industry penetration that can't be equalled in the 
field ... penetration on a wide industry front giving complete horizontal cov- 

erage, as well as deep penetration to the men who influence and buy in 

every major company. Ask an ELECTRONICS representative to show you "Ex- 
amples of ELECTRONICS' PENETRATION THROUGHOUT INDUSTRY" for complete 

proof that you'll reach the men you want to influence in the Buyers' Guide. 

PRODUCTS ADVERTISED: Products advertised include a full line of 

communication equipment, industrial electronic equipment, components, meas- 

uring equipment, and allied products ... the same products for which we list 

product sources in our comprehensive Index. Electronic engineers design -in 

many products which are not, strictly speaking, "electronic" but which are, 

nevertheless, essential parts of complete circuits. These engineers use the 

Buyers' Guide for sources and specifications of all products entering into the 

design of electronic circuits. 

RATES: Advertisers will be entitled to the rate earned in 12 regular issues 

of ELECTRONICS or to the rate they earn in the Buyers' Guide, whichever is 

most advantageous. Space used in the Buyers' Guide will not help earn a rate 

in the regular issues of ELECTRONICS. But the rate earned in the regular issues 

will determine the rate for the Buyers' Guide issue. 

MECHANICAL REQUIREMENTS 

Width Depth Width Depth 

I page 7 10 

2/3 page 4-9/16 10 

I/3 page 4-9/l6 4-1/8 2-3/I6 10 

I/6 page 4-9/I6 2-5/I6 2-3/I6 4-7/8 

Page is 3 columns, each column 23/16 inches wide. 

Composition-no charge. 

Halftone screens-all halftones should be 100-110 line screen. They should 

be etched to the depth of .003 of an inch in the highlights, .002 of an 

inch in the middle tones, and .0015 of an inch in the shadows. Typographical 

rights reserved. 

COLOR AND BLEED: AAAA standard colors: yellow, orange, 
red, blue, and green, $110 per page for any one color. Special matched 
color $130 per page for any one color. Rates for metallic inks and more than 
one extra color quoted on request. 

Bleed pages: per page, extra $85.00. Plate size 83/8 inches by 111/2 

inches, which allows 1/8 inch additional at top, bottom, and outer edge for 
trim. Keep essential elements 3/8 inch within plate size. Trim size 81/4 inches 

by 111/4 inches. 

INSERTS (Letter Press): Regular space rates apply on complete in- 

serts which are ready for binding when received. Before making plates or 

ordering printing please check with your local ELECTRONICS representative as 

to number of pages, quantity required, trim size. Maximum acceptable weight 

100 lb. coated 25 inches by 38 inches basis, or equivalent. See closing dates 

below. 

INSERTS (Offset): Inserts prepared by our Copy Service Department 
can be produced by photo offset at a saving in production costs to the adver- 
tiser. If the advertiser desires reprints of his advertisement, the offset method 
will have the additional advantage of permitting us to supply him with pre- 

prints rather than reprints. See closing dates below. 

REPRINTS: Regular run of book stock will be used unless special stock is 

supplied by the advertiser. For information on the cost of reprints consult your 
local ELECTRONICS representative. 

COPY SERVICE: Copy and layout service by specialists in the catalog 
type of presentation best adapted to this type of issue is available at a mod- 
erate cost to all advertisers and advertising agencies. Complete details includ- 
ing all product data, availability of photographs, cuts, choice of color, if color 
is being used, etc. should be in our nearest district office not later than 
March 10th. It is to the distinct advantage of each advertiser to get all 
the information in the hands of our copy department as soon as possible in 
order that careful and individual attention can be given to the presentation 
of his advertisements. 

CLOSING DATES 
Copy to prepare: All details must be in our New York Office not later than 

March 15th. Layout and copy sent to the advertiser for his OK and also final 
proofs. 

Copy to set ... April 1st. If no proof required ... April 10th 
Complete plates May 1st 

Inserts May 25th 

ADVERTISERS' NAMES BOLDFACED IN DIRECTORY SECTION: Advertisers in the Buyers' Guide will have their names bold- 
faced in the product listing section and reference will also be made to the page number(s) on which their advertisements 
appear. This permits the engineer seeking product information the two vitally important elements of the Guide - namely, 1. 

Where he can buy it. and 2. Technical data, when he turns to the page to which he is referred. And that is all he needs in 
order to specify or buy. The non -advertiser doesn't get this opportunity to sell his products. 

NEW YORK 

Donald H. Miller - James Girdwood 

330 W. 42nd St., Longacre 4-3000 

FOR FURTHER DETAILS WRITE OR PHONE YOUR NEAREST McGRAW-HILL REPRESENTATIVE 

LOS ANGELES CHICAGO 

Carl W. Dysinger Charles D. Wardner 

1111 Wilshire Blvd., Madison 6-4323 520 North Michigan Ave., Whitehall 4-7900 

SOUTH 

Ralph C. Maultsby 

1311 Rhodes -Haverty Bldg. 

Atlanta 3, Go., Walnut 5778 

CLEVELAND 

James L. Phillips 
1510 Hanna Bldg., Superior 1-7000 

DALLAS 

James H. Cash 

First Nat'l Bank Bldg., Prospect 7-5064 

SAN FRANCISCO 

T. H. ,Carmody-R. C. Alcorn 

68 Post St., Douglas 2-4600 

electronics 

NEW ENGLAND 

William S. Hodgkinson 

1427 Stotler Bldg., 

Boston 16, Hubbard 2-4911 

PHILADELPHIA 

Warren W. Shew 

Architects Bldg., 17th and Sonsom Sts. 

Rittenhouse 6-0670 

ABC A McGRAW-HILL PUBLICATION 330 WEST 42nd STREET, NEW YORK 36, N. Y. ABP 



the right combination of properties 

can be "custom-built" with 

LAMICOID (a thermosetting plastic laminate) is remark- 
ably versatile and adaptable. Almost any characteristic, 
in any combination, can be built into LAMICOID by the 
use of fillers such as glass, nylon, fabric, paper, etc., with 
a variety of synthetic resins. 

This versatility and adaptability has been proved in 
such products as tube socket supports, coil forms, dials, 
name -plates, antenna parts, motor and transformer 
parts, and switch gear and relay parts: In thousands of 
cases, LAMICOID is providing the practical solution to 

"9 

High Dielectric Strength 
Low Power Factor 
Heat Resistance 
Low Moisture Absorption 
High Impact Resistance 
Dimensional Stability 
Light Weight 
Tensile Strength 
Resistance to Abrasion 
Good Machinability 
Punchability 

material shortages ... and bringing about savings and 
product improvement, too. 

Take advantage of LAMICOID's "custom-built" per- 
sonality. Investigate the advantages it offers your prod- 
uct. LAMICOID can be supplied in standard sheets, rods 
and tubes or fabricated into parts to your specifications. 
Our 58 years of experience in developing and producing 
electrical insulating materials is at your service. Send 
your blueprints and specifications today for a prompt 
quotation. 

MICA 9,49i/ COMPANY 
Schenectady 1, New York 

Offices in Principal Cities 
LAMICOID (Laminated Plastic) MICANITE" (Built-up Mica) EMPIRE® (Varnished Fabrics and Paper)., FABRICATED MICA 
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HERMETIC 
SEALING 
FOR EVERY 
REQUIREMENT 

HERMETIC SEAL TERMINALS - Applicable ou MIL require- 

ments. Will withstand thermal shock, vibrations, mechanical 

straine. aid excessive pressures with no impairment of the seal or other functional char- 

acterilics. E-3LW terminals are now being used at 1000 psi static oil pressure and 

eidetic 5000 psi tests for two minutes. 

(ii Go -S 11.) OCTAL TYPE PLUG IN HEADERS - Applicable for MIL require- 

ments. These units can undergo sustained vibrations, large 

tempeletire changes, and other strains without impairment to the seal or other (vic- 
tim' haraeteristics. Available with eight and twelve pins. 

MULTIPLE PIN HEADERS -Applicable for MIL requirements. 

Presently being used on MIL -T-27 transformers. These units 

are nibble with 2 to 10 pins. These units can undergo conditions mentioned above 

with um bnpairnied to the seal or other characteristics. 

C \ FUSE HOLDERS, HERMETICALLY SEALED - Available for 

J 3-ÁG and 4 -AG fuses. These units are completely sealed from 

moisten with or without the cap or fuse inserted. They are applicable on pressurized 

and ga: filled components. 

CABLES, HERMETICALLY SEALED - The cables are hermet- 

ically sealed at the plug on Ihre to the panel. 

C 
11.Eo-SII. 

I1 IEO-S I I. 

11EO-S11_ 

C1, Eo-S 11-- ROTARY WATERSEAL PANEL ASSEMBLIES - These units bare 

as excelled five year customer history on gas filled pressurized 
compoutnls. They are available for 1/4" shafts and for potentiometers and switch bushings. 

C 
\ LINE CORDS WITH PLUGS FOR EUROPEAN USE, HERMIT- 

J ICALLY SEALED - These units are completely seared at the 

plug an are being used on pressurized units. 

C 1 GASKETS, METER, PANEL, COVER, ETC, - Molded from Neo- 

prene for complete sealing. 

(11 0: o -N 1 
u») ADAPTERS, U. S. TO EUROPEAN, AFRICAN, SOUTH AMERICAN 

SOCKETS - Our 200A and 300A together will adapt virtidly 
alt dada plugs, sockets, and lamp sockets of the above mentioned areas. 

11E0 -N11. 

11E0 -X11. 

COIL FORMS, CRYSTAL CONTACTS, and other molded bakelde 

and Neo -SII ribber ends. 

FLASH OVER VOLTAGE 6500V PIN TO RIM 96Á- 
6000v PIN TOR1M 

MULTIPLE TTPE HEADERS 

1300 SERIES AVAILABLE 
WITH 2 TO 10 TERMINALS 

,_L GARRACT2RS 

, 712 ç,RçZE '-I ORO 

Vie? 16T - 

FLASH OVER VOLTAGE 
6500V PIN TO PIN 

NEO SIL HERMETIC SEALS 
INDIVIDUAL TYPE TERMINALS 

-°1 FLASH OVER 
16 

2500V VOLTAGE 5500V 

2000 SERIES AVAILABLE 
WITH 2 TO 6 TERMINALS 

cesemc, RETAIN[# 

X1-121 

[Illf 
17\º.yo Y° 

.95 

6500V PIN TO RIM 

5500V 

TEST DATA 
The result of the Electrical Testing Laboratories 

lise.. Report #330655, dated March 18, 194x, on 
this material shows the following: 

Volume Resistivity at 800 Volts d -c 
Room Temperature 25°C R.H. 30 percent 

M.gohm-ior/'cs Oing -centimeter! 
1.4 x 10° 3.5 a 10" 

Dielectric Constant and Dissipation Factor 
nicicrlrir Dissipation 

RuAwd Factor Lou Factor 

@ 60 cycles per second 
9.22 .058 5.32 

megacycle per second 
6.17 .0455 .28 

1 50 megacycles per second 
5.35 0.20 1.1 

Dielectric Strength at 60 cycles 
Volts per mil - 370 

Durometer Average - 80 ± 5 
Temperature - Rated as a Class A materia: con- 

servatively -f- 175° to -70e centigrade. 
The Flashover Voltages indicated were taken at 

a temperature of 68° Fahrenheit, and 47% Rela- 
tive Humidity. 

We welcome your inquires on any phase 

11 IE I. of design, development or production. 
MRM,C- 

CHICAGO REPRESENTATIVE: GASSNER & CLARK COMPANY 
26 CORNELISON AVE., JERSEY CITY 4. N.J. 6349 North Clark St., Chicago 26, EL 
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4PR60A 

THIS IS THE EIMAC 4PR60A! 
Powerful ... rugged ... compact .. . 

designed and built for outstanding per:orm- 
once in pulse -modulators, including airborne 
and marine radar. The 4PR60A is a power 
tube in every respect. It will handle up to 
360 kilowatts and withstand 200G shock 
and strong vibration ... physically no larger 
but more powerful than the 715C and 5D21 
which it unilaterally replaces. 

NEW concepts in tube design 
and manufacture have made the 
4PR60A another Eimac achieve- 
ment in the field of electronics. 
Cylindrical electrodes integrally 
mounted on a rugged moulded - 
glass header provide mechanical 
stability never equalled in older 

ACTUAL SIZE 

designs. The unique cathode with its reserve 
emission capabilities, the Pyrovac plate, 
freedom from gas ... all these features make 
this new Eimac tube outstanding among 
pulse -modulator types, 
Remember ... Characteristics of Eimac tubes 
are firmly established by exhaustive testing 
under rigorous conditions in our laboratory. 

Maximum ratings and other operational characteristics for 
this new tetrode are available from the Eimac Field Engi- 
neering Cepartment. 

311 

INC. EITEL-McCULLOUGH, 
S A N B R U N O, C A L I F O R N I A 

Export Agents: Frazer & Hansen, 301 Clay Street San Francisco, California 
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New developments are essential in resistors, too ! 

1RC LAUNCHES NEW BORON -CARBON RESISTOR (Type BOC) 

LAI L.1 DEVELOPMENT IN STABLE FILM -TYPE RESISTORS 

et, 

, 

Reduces temperature -coefficient of conventional 
deposited carbon resistors . . . 

Provides high accuracy and long-time stability... 

Replaces high value wire wound precisions at 
savings in space and cost! 

NO LONGER A LABORATORY ITEM. NOW FULLY 

AVAILABLE THROUGH IRC'S MASS PRODUC- 
TION TECHNIQUES AND QUALITY CONTROL. 

Here's a completely new tool for electronic cnd avionic engineers - 
Dne that's going to make possible higher stability circuits with 

moiler components. IRC's new Type BOC Boron -Carbon Resistor 

promises tremendous advantages in military electronic equipment 

such as gunfire control, radar, communications, telemetering, 

computing and service instruments. Heretofore strictly a laboratory 

tern, Type BOC is now available to equipment manufacturers. Be 

sure you get full details. 



TYPE BOC BORON -CARBON 

1/4-WATT RESISTOR 

Stability and high accuracy under widely vary- 
ing temperatures make Type BOC Boron -Carbon 
Resistors ideal for a host of critical circuitry needs. 
Greatly improved temperature coefficients of resis- 
tance permit its use in place of costlier wire wound 
precisions in many applications. Small size makes it 
invaluable where limited space is a problem. And 
lower capacitive and inductive reactance allows it to 
be used in many circuits where the characteristic of 
wire wounds cannot be tolerated. 

The characteristics of Type BOC have been designed 
to meet Signal Corps Specification MIL -R-10509. 

IRC Boron -Carbon Resistors are particularly recom- 
mended for:-Amplifiers and computer circuits requir- 
ing better resistance -temperature characteristic and 
sta bility than those of carbon compositions or deposited 

Parts per Million Change in Resistance per °C temperature 

Resistance 

Value 
Type 
BOC 

Type 

DCC 

Nichrome 
Advance 
Karma 

Evenohm 

10 ohms 50 - 170 20 

100 ohms 80 280 170 20 

1000 ohms 100 310 170 20 

10,000 ohms 100 330 170 20 

.1 megohm 150 350 170 20 

1.0 megohm 200 400 170 20 

Type DCC 'is Watt Type DCF I Watt 

Type DCH 2 Watts Power Resistors Voltmeter 

Mult pliers Insulaed Composition Resistors 

Low Wattage Wire Wounds Volume Control 

Voltage Dividers Precision Wire Wounds 

Deposited Carbon Precistors Ulra-HF and Hig 

e R ed s 

»me, Cinekit Say- 
INTERNATIONAL RESISTANCE COMPANY 

401 N. Broad Street, Philadelphia 8, Pa. 

fn Canada International Resistance Co.. Ltd , Toronto, Licensee 

Illustrations actual size 

carbons ... Voltmeter multipliers, divider circuits, 
bridge circuits, decade boxes, requiring unusual 
accuracy and stability with economy ... High fre- 
quency tuned circuit loading resistors, terminating 
resistors, etc., requiring wire wound resistor stability 
without undesirable high inductive and capacitive 
reactance. 

Tolerance -1%, 2% and 5%. Resistance values - 
10 ohms to 1/2 megohm. Full technical data contained 
in Catalog Data Bulletin B-6. Mail coupon for 
your copy. 

Latest small size addition to IRC's famous 
Deposited Carbon PRECISTOR line 

Illustrations actual size 

IRC TYPE DCC (DEPOSITED CARBON) 

HIGH -STABILITY RESISTORS 

The ultimate in non -wire -wound accurate resistors, 
Type DCC has been developed to meet the latest needs of 
modern electrical and electronic circuits. Conservatively 
rated at 1/2 -watt, it combines accuracy and economy with 
high stability, low voltage coefficient, and low capacitive 
and inductive reactance in high frequency applications. 

Especially recommended for: - Circuits in which character- 
istics of carbon compositions are unsuitable and wire wound 
precisions are too large or too expensive ... Metering and 
voltage divider circuits requiring high stability and close 
tolerance ... High frequency circuits demanding accuracy 
and stability, but where wire wound resistors are unaccep- 
table. Tolerance -1%, 2%, 5%. Resistance values -100 
ohms to 2 megohms. Designed to meet Signal Corps Speci- 
fication MIL -R-10509. Send coupon for complete technical 
information in Catalog Bulletin B-7. 

INTERNATIONAL RESISTANCE COMPANY 

403 N. Broad St., Philadelphia 8, Pa. 

Please send me complete information on items checked below:- 

Type BOC Boron -Carbon Resistors Type DCC Deposited 

Carbon Resistors 

NAME 

TITLE 

COMPANY 

ADDRESS 

CITY ZONE STATE 
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improve your producfr with - 

MYCALEX is a highly developed glass -bonded 
mica insulation backed by a quarter -century of 

continued research and successful performance. 
Both pioneer and leader in low -loss, high fre- 
quency insulation, MYCALEX offers designers 
and manufacturers an economical means of attain- 

MYCALEX is efficient, adaptable, 
mechanically and electrically superior 
to more costly insulating materials 

PRECISION MOLDS TO 
EXTREMELY CLOSE TOLERANCE 

READILY MACHINEABLE 
TO CLOSE TOLERANCE 

CAN BE TAPPED THREADED, 
GROUND, SLOTTED 

ELECTRODES, METAL INSERTS 
CAN BE MOLDED -IN 

ADAPTABLE TO PRACTICALLY 
ANY SIZE OR SHAPE 

MYCALEX is available in many grades 

to exactly meet specific requirements 

CHARACTERISTICS OF 
MYCALEX GRADE 410 

THE OUTSTANDING 

LOW LOSS HIGH FREQUENCY 
INSU 

CATION 
OVER 

A QUARTER OF 
A CENTURY 

ing new efficiencies, improved perform- 
ance. The unique combination of characteristics 
that have made MYCALEX the choice of leading 
electronic manufacturers are typified in the table 
for MYCALEX grade 410 shown below. Complete 
data on all grades will be sent promptly on request. 

Mycalea 410 
Tuning Coil Form 

Mycalea 410 
Tuning Switch Plate 

Meets all the requirements for Grade 
L -4A, and is fully approved as Grade L-48 
under Joint Army -Navy Specification 
JAN- I -10 

Power factor, 1 megacycle 0.0015 
Dielectric constant, 1 megacycle 9.2 
Loss factor, 1 megacycle 0.014 
Dielectric strength, volts/mil 400 
Volume resistivity, ohm -cm 1 x 1015 

Arc resistance, seconds 250 
Impact strength, Izod, 

ft.-lb/in. of notch 0.7 
Maximum safe operating 

temperature, °C 350 
Maximum safe operating 

temperature, °F 650 
Water absorption % in 24 hours nil 
Coefficient of linear expansion, °C 11x10'6 
Tensile strength, psi 6000 

MYCALEX is specified by the leading 
manufacturers in almost every electronic 
category 

Mycalea 410 Terminal Base 
and Cop Assembly for 

Fire Detection Equipment 

Mycalea 410 
Rotary Switch Stator 

Mycalea 410 
Solenoid Type Coil Form 

Mycalea 410 
Tuning Stator Plate 

MYCALEX CORPORATION OF AMERICA 
Owners of 'MYCALEX' Patents and Trade -Marks 

Executive Offices: 30 ROCKEFELLER PLAZA, NEW YORK 20 -Plant & General Offices: CLIFTON, N.J. 
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/ßís exora stage t/&&9ives gua/rty 
recefram ... how can we llave fe 

economíca//, i» our new Tlset ? 

news 
FOR COST -HARRIED 

V_H-F DESIGNERS 

NOW a brand-new r -f amplifier for ultra -high 

reception at one -sixth the cost ofot 
vesyou stableill tubes 

for 
ore! 

the purpose! And G.E.'s 6AJ 4 

Single -ended construction slashes circuit expense, 

compared with the coaxial circuits for other u -h -f types. 

FOR THE FIRST TIME 
new 

mass -production 
h f receiver the deluxe you 

can build into your 

features of (1) low noise level, with freedom from 

snow, (2) minimum radiation interference with 

other television sets, (3) high selectivity. You 

can pioneer a u -h -f receiver that will sell 

and SELL in fringe areas! 

PROOF lies in the 6AJ4's high signal gain 

(see ratings), its improved noise factor over 

crystal mixer alone, and the 30 -db -and -up 

attenuation which the tube adds between 

oscillator and antenna. 

JUST OFF THE PRESS: descriptive bulletin 

ETD -520. Wire or write for it today! Tube 

Department, Section 13, General Electric 

Company, Schenectady 5, New York, 

GENERAL 

6ÁJ4 
9 
-pin miniature 

u -h -f r -f amplifier 
Amplification factor 
Transcondlctance 

in nnn 
Plate current 

Power gain at 907 mc, for 10 -mc band width 
Noise factor at 909 me 

7 db 

15 db 

ELECTRIC 



CM 

MC 

RA 

r y 
/í1CP26 /¡ j1/' 

These Industrial Timer Corporation timers pro- 
vide accurate and highly dependable instruments for 
control of a single operation or multiple operations 
(simultaneously or in sequence). 

OUTSTANDING FEATURES ARE: 
(1) the wide tange of over-all time cycles obtainable 

from any one model; 

(2) the ease with which over-all time cycles can be 
changed; 

(3) the simplicity with which individual cams can be 
adjusted for ON and OFF periods, and positioned in 
specific timing sequence. 

NoSynchronous 

DriVen 

singleC 

AM TIMERS 
cycle and for Iications 

continuous recycling app 

Series CM CAM RECYCLING TIMERS 

The Series CM Cam Recycling Timer repeats a definite 
electrical ON and OFF time cycle continuously. The cam 
is coupled to the motor by means of a simple gear and 
rack assembly-and the over-all time cycle can be easily 
changed by substituting gear racks. (Bulletin 33) 

Series MC MULTI-CAM TIMERS 

The Series MC Timer is identical to the CM Timer, but 
operates 2 to 6 circuits. All cams are mounted on a 
single shaft, which assures a common time cycle for all 
circuits. Each cam, however, is independently adjustable 
for a specific timing sequence. (Bulletin 34) 

Series RA SINGLE CYCLE CAM TIMERS 

The Series RA Timer provides a single time cycle upon 
being actuated electrically from remote control. A pawl 
on the cam eliminates necessity for prolonged closing 
of relay switch when starting. (Bulletin 35) 

Series RC SINGLE CYCLE MULTI-CAM TIMERS 

The RC is identical to the RA, but operates from 1 to 6 
additional circuits. Thus it provides all the features of 
the Series MC Timer, plus the single cycle control 
afforded by the RA. (Bulletin 35) 

Send us specifications, and we shall make recommendations based 
on your particular needs. Bulletins sent free on request. 

MANUFACTURERS OF THESE AND OTHER TIMERS AND 

CONTROLS FOR INDUSTRY- Time Delay Timers Manual 

Set Timers Tandem Automatic Recycling Timers Running 

Time Meters Instantaneous Reset Timers 

INDUSTRIAL 
INDUSTRIAL TIMER CORPORATION (TA -M -P... 

115 EDISON PLACE, NEWARK 5, N. J. 
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PREFERRED SOURCE 
FOR QUALITY 

TOROIDS a. FILTERS: 
For every "Burnell" toroid or filter specified in the bill 

of materials for Electronic equipment, we chalk up another 
credit for our "Burnell Customer Service." 

In this highly specialized and technical field, individual 
attention to the customer's problem assures him of obtaining 
the best filter for his application. It is the job of our engineering 
sales department to thrash out every detail of the customer's 
problem until it is sure that the specifications will guarantee cor- 
rect performance. 

The next step would be to choose from our file of thou- 
sands of designs, one which meets the requirements. In many 
instances, of course, it is necessary to create an original design 
but at no extra cost to the customer. In either case, we can 

state unequivocally, that the result is invariably one of customer 
satisfaction. This is why Burnell has been the "preferred source" 
with so many engineers. 

EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS 

s r ' ' ' ' R 

225 s 6 
210 
195 

180 
165 

155 1 

135 
12o 

i0590 

ó 6 ÌÌ 
45_1 

` 
:1111!1\c' 

Ate- Ak `:I\ 1Fir' WIMU Vr /" 
/3 islLeGL g eciotraete 

YONKERS 2, NEW YORK 
CABLE ADDRESS 'BUBtlEIL" 
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for SEA -SEARCH RADAR 

Among the many military types being de- 
veloped at the WORKSHOP are radar anten- 
nas for sea -search. The ship -borne antenna 
pictured here is being put through pattern tests 

on the Workshop range. This 3300 -foot range 
of the longest in the country - is 

of WORKSHOP'S outstanding test 
- one 
typical 
facilities for military antennas. 

Testing Range Transmitter 
The transmitting tower is equipped with an 
8 -foot parabolic antenna and short wave 
radio for direct communication with the 
laboratory 3300 feet distant. 

RESEARCH 

ENGINEERING 

PRODUCTION 

A complete antenna laboratory, staffed by 
experienced engineers using modern equip- 
ment, and the largest production facilities 
in the industry are available through 
Workshop. Both Government and industry 
make extensive use of Workshop for an- 
tenna research, design, and production. 

PARTIAL LIST OF 

WORKSHOP 
MILITARY ANTENNAS 

Radar Bombing 
Rocket or Guided Missile 
Radar Navigation 
Fire Control - Land or Sea 
Microwave Communications 
IFF Radar 
Radar Beacon 

The 

WORKSHOP 
ASSOCIATES 

DIVISION OF THE GABRIEL COMPANY 

Specialists in High Frequency Electronics 
135 C of Road, Needham Heights 94, Massachusetts 
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CsNbratien setup at Square D. Four Sorensen AC Line Reºula- 
tors allow operator to concentrate en calibration procedures 
with asswrance that line supply is a precise constant. 

PRODUCTION 

UP 
Through Isotronics* 

That's the increase reported 

by SQUARE D's Los Angeles 

plant after installing 

Sorensen AC Line Regulators! 

Square D Company, Los Angeles, manufac- 
tures circuit breakers. Calibration of these 
circuit breakers - adjustment so they will 

trip when a precise power load is imposed 
on them-is an important step in production. 

Calibration equipment was powered from an 
unregulated line, and rejects at final inspec- 
tion were running very high. 

Square D engineers, realizing the source of the 
trouble, investigated various types of line 
regulators. It was essential that distortion be 
kept to a minimum and also that line regula- 
tion be precise; therefore Sorensen electronic 
type regulators were chosen. 

Installation of Sorensen Model 500S AC Line 
Regulators cured the trouble, broke an impor- 
tant bottleneck, and, in this case, effected a 
production increase of 123%. 

Possibly in your plant there are situations 
where Sorensen line regulators or regulated 
DC power sources can cut costs and boost 
production. Write us fully - your problems 
will receive prompt attention. 

*Isotronics is a trade -marked word 
pertaining to the electronic regula- 
tion and control of voltage, current, 
power, or frequency. 

FOR THE LATEST AND BEST IN ISOTRONICS . . 

13 ` SORENSEN 

MODEL 500S 

SORENSEN AND COMPANY 375 FAIRFIELD AVE., STAMFORD, CONN 
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Tub e Caps . . . TO YOUR SPECIFICATIONS 

Basic cap available in two sizes- 11" and 3 ''. Outer 

shell curled for resistance to corona at high voltage 

... spring clip made of resilient carbon steel, with- 

stands repeated insertions. Entire assembly firmly 

eyeletted together. 

Special caps available ... with lug for strain relief 

or assembly to shaft of capacitor . . top openings 

or single and double side openings. Color, coding, 

size and length of wire to customer's specifications. 

Also available... caps insulated with shell of general 

purpose phenolic. Special design for critical military 

applications has reinforced spring and silicon rubber 

jacket for high altitude, high voltage conditions. 

Complete engineering and volume production facil- 
ities for all types of metal stampings, including the 

facilities for the assembly of metal to plastic or 

ceramic components. 

fIECTSICSL SSSEMSLIES 

Lltcinite 

The 
UCINITE CO. 

Newtonville 60, Mass. 

Division of United -Carr Fastener Corp. 
{ 

Specialists in 

ELECTRICAL ASSEMBLIES, 

RADIO AND AUTOMOTIVE 
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"tailor-made" faste 
in volume quantities 

SPECIALIZED FASTENERS 

Illustrated above are a few of the hundreds of different fasteners and 
allied devices designed and produced in volume by United -Carr for the 

leading manufacturers in the electronics industry. Modern electronic devices 
use hundreds of these and similar parts, each tailor-made to speed 

assembly, lower costs or increase operating efficiency. 

COMPLETE ENGINEERING SERVICE 

United -Carr and its subsidiaries serve not only the electronics industry but 
the automotive, aviation, appliance and furniture industries, too. 

Each division of the company provides a reservoir of special knowledge 
for the others. It is this variety of skills and experience that makes 

our highly integrated organization uniquely valuable. 

YOUR SPECIAL PROBLEMS 

... may have fairly simple solutions or they may require close collaboration 
between your engineering staff and ours. In either case, we believe 

you will find it pays to consult United-Carr -FIRST IN FASTENERS. 

UNITED-CARR 
MAKERS OF FASTENERS 

UNITEDCARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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94 Zeideeted 
uses the new 

to ana 

THE PEAK IN POLAROGRAPHY- 
Meticulous attention to detail has produced 

in the new Type E Electro-Chemograph and as- 

sociated apparatus modern instrumentation for 
accurate polarographic analysis. The equipment 
meets the most advanced needs of polarographic 
research; yet it's simple enough in operation for 
any technician to use in rapid routine analysis. 

A built-in Speedomax Microampere Recorder 
measures maximum diffusion current so accurately 
in the undamped condition, that the envelope of 
peak current values (the distance from bottom to 
top of the large Electro-Chemograph curve pic- 
tured here) can be used directly as a basis of 
precise quantitative analysis. This permits more 

absolute quantitative determinations employing 
standard diffusion current constants for measur- 
ing various substances. 

1111111111111111111111111111111111k1114 

... ..,§1..Iii,3. 
lectro-Ghemograph 

frze 
engine deposits 

q¿á 6aat 
94 aectiiiare 

94 eomex/tiéKt 

eULF Research and Development Co., Pittsburgh . . . 

central research organization for the Gulf Oil Companies 
... speeds up routine chemical analysis with their new 
Type E Electro-Chemograph. Typical time -saving task for 
this "automatic chemist" is the analysis of minute 
amounts of internal combustion engine deposits left on 
valve stems and similar surfaces. Gulf Research has set 
up routine procedures to determine for lead, copper, 
nickel, zinc, and other metals. 

Gulf men have streamlined the operation to a point 
where they can now do 9 determinations in 45 minutes. 
The Electro-Chemograph tells them what metals ... and 
how much of each ... are in the test sample. Controls 
are conveniently grouped on the console to provide easy 
selection of range and damping to meet just about all 
analytical requirements. The whole test procedure is so 

simple, as a matter of fact, that direction plate instruc- 
tions on the console prove ample for 90% of routine 
work. 

The new Electro-Chemograph gives you polarographic 
analysis at its best. Applications are broad. Proved 
superior for research work as well as routine analysis, 
the instrument is being used effectively by production and 
test labs in detecting small quantities of minor additives 
such as catalysts, plasticizers, oxidizing agents . . . for 
most common wet analyses on steel and non-ferrous 
materials ... in trace analyses for poisons ... in assaying 
hormones and vitamins ... and in many other applica- 
tions in manufacturing, research, and testing fields. 

Seosd Aat úcAytotztioft . . , 

Our new Cat. EM9-90 tells all about the new Type 
E Electro-Chemograph. Also-our bibliography on 
polarographic analysis has recently been revised to 
include every paper published between 1903 and 
1949 which we've been able to discover. Write our 
nearest office, or 4979 Stenton Ave., Phila. 44, Pa. 

t_e1 LEEDS 
MEBVHING INSTRUMENTS . 

NORTHRUP CO. 
METER6 A UTaMAT CONTNO MET.TNEATIN6 ruRNAC[t 

Jrl. Ad EM9-90(2) 
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Use "dag" 
Colloidal Graphite... 

the Ideal CRT Wall Coating 

"Dag" 
Exterior by Acheson riot 

Wall CRT glass eson Colloids 
specifically developed loosening envelopes,fical] 

easy to aplyaction 
o f 

It 
resists 

scratching cr t h ñgua on 

ExteriorThe smooth uniform 
to 

use. 
quires no baking 

.nd the uni 
less wall Coating c°11ductiv is 

s oftfo 
e black film he glass to 
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k m obtained 
Apply this 

s 
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enaciousVto with 

coati specially applied. all day.. coating 
dries process CRT walls r adhesion 
is 

so 
rapidly that 

processed 
electric 

-furnace obtain at tubesn pace 
te The 

infra -red drying ford 
hr. at lby ingo 

at room oobm 
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in or13 minutes. 
,spraying. 

The and co 00 C 
temperature 

Electric$] rnplete booklet other Applications 
ure for 24 hours er ddy 

s 
ations 
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or by 

persiona 
Write TCDaÿ n .,d Graphite forElectronic 

for Bulletin 
No 

Exterior' 
Wall Coating and 

33-5D, g and 

Acheson Colloids 
Co 

also ACNESON 
COLLOIDSCompany, 

Port Huron, 
Mich. 

Industries, LONDON, ENGLAND inc. 
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A compact roc-rte1 mating sysem mode by Distillation Products Industries. rn such 
equipment ara podecsd many of the items seated by today's leading industrial 
designers: au -c Fern battons, lenses, refrige-a-or námeplates, decorative novelties, 
costume jev e ry, toys, and moray other nonmetallic products which deposal on a 
micro -thin rîin greeted fer theft eye -appeal end utility. Kinney High Vacuen Pumps 
ore used for sseely rye motion of the vaporising chamber and for backing diffusion 
pumps during t -,e metallizing operation. Note the Kinney Pumps in foregrased. 

HOW TO MAKE 
OLD THINGS 
BETTER 

ea 
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LOOK INTO THE WONDER WORLD OF VACUUM! 

MIL 

Even though nature abhors a vacuum, indus- 
try goes for it in a big way! Vacuum processing 
is the big wonder worker in industry today, and 

it's easy to see why. 

Greater product durability, improved appearance, 
better taste, more efficient operation, more economical 

production - these are the kind of improvements you 

can expect when low absolute pressures go to work. In 

other words, vacuum processing is the way to make old 

things better ... and to make new things possible. 

KINNEY High Vacuum Pumps are playing a vital 

part in this work. In fact, more vacuum processes depend 

on Kinney High Vacuum Pumps than on any other make 

or style of pump. If you are planning to use vacuum in. 

your processes, consider the Kinney Pump Line and what 

it can do for you. 

The Kinney Pump Line is the BIG LINE of vacuum 

pumps. Kinney offers you a choice of thirteen indi- 

vidual models ranging in free air_displacements from 

2 to 1600 cu. ft. per min. 

The Kinney Pump Line offers you two bask pump 

designs for direct pumping and for efficient backing 

of diffusion or ejector pumps: compound pumps for 
pressures to 0.2 micron or better, single stage pumps 

for pressures to 10 microns or better. 

The Kinney Pump Line includes two types of dis- 

charge valves: feather valves for fine work requir- 

ing lowest ultimate pressures; stainless steel poppet 

valves for rugged jobs, for heavy fluctuations in 

pressure, for work involving considerable vapor or 

condensate. 

HOW TO MAK 

NEW THINGS 
POSSIBLE 

The Kinney Line comprises the widest selection of 
heated and unheated oil separators; vacuum tight 
valves in several different metals, styles, and sizes; 

and vacuum dried Super -X Oil of very low vapor 
pressure. 

The Kinney Line is backed by engineers well versed 

in all phases of vacuum processing: in the metal- 
lurgical, pharmaceutical, chemical, and electronics 
fields ... in food dehydration, fumigation, and 
packaging ... in vacuum distillation, coating, and 
exhausting. 

For a look into the wonder world of vacuum, send in 

the coupon today. 

KINNEY MANUFACTURING COMPANY, Boston 
30, Mass. Representatives in New York, Chicago, Cleve- 
land, Houston, New Orleans, Philadelphia, Los Angeles, 
San Francisco, Seattle. 

Foreign Representatives: General Engineering Co., 
Ltd., Radcliffe, Lancs., England Horrocks, Roxburgh 
Pty., Ltd., Melbourne, C.I. Australia W. S. Thomas & 

Taylor Pty., Ltd., Johannesburg, South Africa Novelec- 
tric, Ltd., Zurich, Switzerland C.I.R.E. 

Piazza Cavour 25, Rome, Italy. 

Mal ----- Mall BIB 
KINNEY MANUFACTURING COMPANY 
3565 Washington St., Boston 30, Mass. 

Gentlemen: Please send illustrated Bulletin V-518. We are interested in: 

Vacuum exhausting Vacuum coating Vacuum metallurgy 

Vacuum distillation Vacuum dehydration 

Name 

Company 

Address 

City State - - N NM - 
' 
' 
t 
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ERI hasthe trimmer' you want... 
or will 664' it for you 

O Standard Style 557 ceramic dielectric trimmer. 

O Standard Style 535 miniature tubular plastic 
dielectric trimmer. 

O 

O 

o 
O 

Standard Style 531 tubular plastic dielectric 
trimmer. 

Standard Style TD2A dual ceramic dielectric 
trimmer. 

Standard Style TS2A single ceramic dielectric 
trimmer. 

Standard Style 3139 tubular ceramic dielectric 
trimmer. 

O Standard Erie Style 557 Trimmer with special bent 
rotor terminal. 

O Special ribbon type terminals on standard Style 
TS2B Trimmer for direct connection to other 
components. 

o A compact pluggable assembly for mounting a 
trimmer in parallel with a plug-in crystal. 

Special bracket and terminal arrangements on 
dual trimmer unit. 

Compact Trimmer - Capacitor - Resistor - Coil 
Design. A complete oscillator unit. 

Where special mounting is desired, standard Erie 
Style TS2A and Style 557 Trimmers can be sup- 
plied mounted on brackets. 

Two trimmer elements become an integral part of 
this coil form and I.F. top section. 

0) Special steatite tubular dual trimmer. 

Special tubular ceramic trimmer and variable 
inductance with molded phenolic case, having one 
common terminal. 

ERIE RESISTOR provides a large and versatile 
family of trimmers ... compact, rugged, economical ... with excellent stability, high maximum to min- 
imum ratios, and time -saving installation features. 

ERIE has furnished manufacturers with many 
custom designed trimmers which incorporate the 
elements of Erie Disc and Tubular Ceramicon 
Trimmers for simplification of assembly and saving 
of space in specific applications. 

Send your Trimmer problems to ERIE RESISTOR 

£GecbtoKcca Dluiaioa 

ERIE RESISTOR CORP.,ERIE, PA. 
LONDON, ENGLAND . . . TORONTO, CANADA 

e 
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TESTING OF GUIDED MISSILES like the 
famous "Matador" (above) involves a compli- 
cated job of telemetering. At the Air Force 
Missile Test Center in Florida, a series of 
down -range telemetry stations pick up pulsa- 
tions transmitted by the missiles in flight. 
These signals are recorded on tape for later 
decoding. 

"Scotch" Sound Recording Tape captures 
every impulse, reproduces it with unequaled 
fidelity. This gives engineers a dependable, 
lasting record of valuable engineering measure- 
ments-stress, strain, temperature, etc. 

TECHNICAL ASSISTANCE on every phase 
of sound recording is yours for the asking 
from your local 3M Service Representa- 
tive. Backed by the extensive facilities of 
the 3M Laboratories, he's ready to help 
with problems, show you new techniques, 
assist in selection of equipment. Call him 
today ... or write us direct: Dept. E-42, 
Minnesota Mining & Mfg. Co., St. Paul 
6, Minnesota. 

TAPE RECORDINGS of telemetered missile flights 
are gathered at a central point for study and analy- 
sis. By playing back the recordings, engineers can 
re-create each flight in its entirety. 

Here's why recording engineers use 
here "SCOTCH" Sound Recording Tape 
than all other brands combined: 

Lower noise level than any other tope 
Greater output sensitivity then 
any other tape 
Better reel-to-reel uniformity than 
any other tape 
Erases cleaner than any other tape 
No curling or cupping-always lies 
flat on head 
Lubricated for longer tope (life 

The term "SCOTCH" and the plaid design are registered trademarks for Sound 
Recording Tape made in U.S.A. by MINNESOTA MINING & MFG. CO.., St. 
Paul 6, Minn.-also makers of "Scotch" Brand Pressaare -sensitive Tapes, "Under - 
seal" Rubberized Coating, "Scotchlite" Reflective Sheeting, "Safety -Walk" Non- 
slip Surfacing, "3M" Abrasives, "3M" Adhesives. General Export: 270 Park 
Avenue, New York 17, N. Y. In Canada: London, Ont., Can, 
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the breaker 
hp Class "1fä 

powering this, 
caused 25% 
down -time. M " , 

rewound with Sitic 
insulation; 15 h 
breaker installed and 

grinder has been run- 
ning steadily since. 

Pradectic-r sp.e1-.9 limited lifer` 
Clues B sane n-o-crs to about 
20 lays. In two -rears, $370 
n sewindinF mo-os with Silico 

:Class H; issu'aticn, saved $8'r. 
wro- F of prodadivc labor, plus 
-ewnding cost plus value of 
osi Frodoctior Factual 
letìls o- inquest.. 

LECTRICAL Engineers and Production Men can save 
thousands of dollars' by using Dow Corning Silicone (Class H) Insulation to up -rate 
standard frame motors of all sizes. Class H Insulation permits higher operating 
temperatures and heavy overloads for sustained periods, at the same time multiplying 
motor life-reliability-overload capacity-moisture resistance-and productivity. 

Furthermore, at name plate rating, there is no appreciable difference in power 
factor and efficiency between a Silicone insulated and a Class "A" insulated motor. 

If speeded up production schedules are one of your problems, why not add more 
muscle to your motors by changing over to Class "H" insulated equipment? 
Most of the leading rewind shops now offer Class "H" Insulation made with 
Dow Corning Silicones. Talk to the people who rebuild your motors - 
or call our nearest branch office. There's a specialist in 
Silicone Insulation there to help you. 

*WANT PROOF? Write for Dow Corning Dora Sheet BE -lb 

DOW CORNING CORPORATION MIDLAND, MICHIGAN 

DOW CORNING 

SILICONES 

Atlanta 
Chicago 
Cleveland 
Dallas 
New York 
Les Angeles 
Washington, D.C. 

In Canada: Fiberglas Canada Ltd., Toronto 
In England: Midland Silicones Ltd., London 
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Preferred where 

High Temperatures, 

High Resistance, and 

Low Loss are Essential! 

Applications: 

the capacitors with the exclusive glass 
housing and plastic dielectric film 

Glassmike capacitors are wound with the plastic film which 
accentuates the electrical characteristics you require, and re- 

sults in capacitor design of minimum size. The metal ferrules, 
soldered to silver bands at each end of the hermetically -sealed 
glass tubes, eliminate mounting problems. 

audio and RF coupling 
pulse forming and de -spiking networks 
radio frequency bypass 
low and high pass filter networks 
audio frequency coupling 
electronic computers 
electrometer and oscillator circuits 
etc. 

Send us your requirements and we will recommend the proper capacitor. 

MANUFACTURERS 
Glassmike Capacitors 

Plasticon Capacitors 

Ht Vol! Power Supplies 

Pulse Forming Networks 

ón d enxer Nr.od uct x Company 

* Glassmikes ... an exclusive capacitor line originally designed by our engineers 
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COMPLETE LINE OF CORES 

TO MEET YOUR NEEDS 

* Furnished in four standard 
permeabilities 125, 60, 26 
and 14. 

* Available in a wide range of 
sizes to obtain nominal in- 
ductances as high as 281 
mh 1000 turns. 

* These toroidal cores are given 
various types of enamel and 
varnish finishes, some of 
which permit winding with 
heavy Formex insulated wire 
without supplementary insu- 
lation over the core. 

HIGH Q TOROIDS for use in 
Loading Coils, Filters, Broadband 
Carrier Systems and Networks- 
for frequencies up to 200 K C 

For high Q in a small volume, characterized by low eddy current 
and hysteresis losses, ARNOLD Moly Permalloy Powder Toroidal 
Cores are commercially available to meet high standards of physical 
and electrical requirements. They provide constant permeability 
over a wide range of flux density. The 125 Mu cores are recom- 
mended for use up to 15 kc, 60 Mu at 10 to 50 kc, 26 Mu at 30 to 75 kc,. 
and 14 Mu at 50 to 200 kc. Many of these cores may be furnished 
stabilized to provide constant permeability (0.1%) over a specific.. 
temperature range. 
`Manufactured under license arrangements with Western Electric Company WeD 4127 

THE ARNOLD ENGINEERING COMPANY 

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 
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Electronic 

industries find 

MICRO Precision Switches 
ideal for door interlock protection 

Electronic equipment frequently makes use of danger- 

ous high -voltage currents. In order to guard against 

serious injury to operating personnel, provision must 

be made to equip all doors, panels and drawers of 

such high -voltage equipment with interlocks which 

open circuits when the doors are opened. 

MICRO field engineers have cDoperated with engi- 

neers in the electronic industry in the development 

of a wide variety of MICRO interlock switches to 

meet those exacting requirements. Major manufac- 

turers of such electronic equipment as television 

transmitters and cameras, theatre television projec- 

tors, aircraft radio and radar, sonar equipment, elec- 

tronic test equipment and many other products have 

selected MICRO precise and dependable door inter- 

lock switches as components. 

An important safety feature of MICRO interlock 

switches is that while the circuit can be manually 

closed for technical checking purposes, the inter- 

locking feature is automatically restored upon the 

next door closing. 

MICRO's wide experience in the design and applica- 

tion of electronic door controls is available to you. 

We invite you to contact the nearest MICRO branch 

for complete information and engineering assistance. 

MICR 

Let a MICRO SWITCH 

Engineer show you how 

you can "use MICRO 
Precision Switches 
as a principle 
of good design" 

=7C 

MICRO 1AC1 Door Interlock Switch 

Designed for use on high frequency 

radio, radar, X-ray and other cabinets 

for housing hazardous equipment. This 

is one of the many des'gns incorporating 

the MICRO basic switch. 

g= 

MICRO 2AC6 Door Interlock Switch 

Designed for the scme purpose as the 

MICRO lAC1, this door interlock switch 

is of smaller size, i; one of many de- 

signs using the MICRO V-31 as the basic 

switching element. 

SWITCH 
FREEPORT, ILLINOIS 

MICRO Snap -Action Switches. Honeywell Mercury Switches 

A DIVISION OF MINNEAPOLIS -HONEYWELL 

i 

o 
ri 

1111 

JUMP 

T M 

Is` 

REGULATOR COMPANY 

... : 
;,42111Firi al tt 

ONE Ell 

i : muse 

1 
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Precision Wire Wound Resistors: 

JAN -R-93, and Commercial 

External Meter Multiplier Resistors: 

JAN -R-29 

Pre -Wired Resistor Switch Assemblies 

Other Types to Your Specifications 

MEPCO, INC., MORRISTOWN, NEW JERSEY 
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Trust yourself to this test... only 

with HEINEMANN CIRCUIT BREAKERS 

Tripping mechanism design provides fastest action 
with least amount of friction ... but never 
nuisance tripping. HEINEMANN Circuit Breakers 
have no confusing "reset" position ... only "On" 
and "Off." After tripping, this can be turned 
"On" immediately If the fault has been corrected. 

This man is holding a short circuit in his bare fingers. He might receive 
a bad burn ... except that this circuit is protected by HEINEMANN 
Circuit Breakers. 

With slower circuit protection, wires heat, insulation breaks down 
... and service troubles get their start. However, HEINEMANN Circuit 
Breakers don't use heat for actuation ... they have no thermal elements. 
On short circuits, tripping is always instantaneous, in fact, so fast that 
wires in motor windings and other equipment are completely safe. On 
momentary overloads a proportioned time delay is provided ... being 
snorter for large overloads ... and longer for small ones. 

Performance to this extent explains why most equipment manu- 
facturers use HEINEMANN Circuit Breakers in their products. 

Send for complete literature. :HEINEMANN E LE C TR I C 
COMPANY, 97 Plum Street, Trenton 2, N.J. 

don't use heat... USE POWER 

HEINEMANN Circuit Breakers .. One, two and three pole .. 10 milliamps to 100 amperes 
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...the Defense Proqram 
requires 

precision products by 

e 
SHALLCROSS MANUFACTURING COMPANY 

522 PUSEY AVENUE COLLINGDALE, PA. 



... is Prepared to 
Design Dynamotors 
to MIL -D-24 
for Quantity 
Production... 

The design and manufacture of dynamotors for 

military service has been Red Bank's business for 

over ten years. The requirements of the new dyna- 

motor specification MIL -D-24 therefore include 

many of the features that are incorporated in 

all Bendix dynamotors. When compliance with 

MIL -D-24 is required, Bendix engineers will work 

with you to design a unit exactly fitting your needs 

and will prepare the detailed supplementary 

specifications covering your model as required by 

MIL -D-24. Following approval and assignment of a 

military designation, Bendix production will be 

geared to your schedule. Write direct to: 

RED BANK DIVISION OF BENDIX AVIATION CORPORATION 
RED BANK, NEW JERSEY 

Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y, 
MK 

E>te, I ON 

AVIATION CORPORATION 
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National Research Corporation 
eY 

U. S. A.'s Sole Commercial 
Source of Vacuum 

Melted Metals 

Vacuum Metals Corporation 
has been formed to supply spe- 

cialty metals and alloys for appli- 
cations of high performance in 

terms of physical, chemical or 
electrical properties. 

Vacuum melting techniques 
developed by National Research 
are used to produce metals of 
higher purity and alloys held to 
closer composition tolerances 
than ever before achieved com- 
mercially. 

HIGH PURITY METALS 

Organized by National Re- 

search as a wholly -owned subsid- 
iary, Vacuum Metals Corporation 
now has facilities for vacuum 
melting more than five tons per 
day of metals such as copper, 
nickel, molybdenum or iron. 

The unique properties of vacu- 

um melted pure metals and alloys 

are particularly useful in applica- 
tions such as electronic and elec- 

trical parts, magnetic materials, 
bearing materials, diaphragms, 
instrument components, labora- 
tory standards and Atomic En- 

ergy projects. 

Write to us for further infor- 
mation about our facilities. 

VACUUM METALS CORPORATION 
Subsidiary of National Research Corporation 

70 MEMORIAL DRIVE CAMBRIDGE 42, MASSACHUSETTS 

HIGH VACUUM CASTING SPECIAL ALLOYS GF (Gos Frei') METALS 
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When Working 
with 

High Vacuum 
Select the equipment to fit the job from 

the complete line of National Research 

Vacuum Equipment 

FOR CREATING 
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Special 
Equipment 
and Plant 
Installations 

V250 Rotary Condenser. A typical proc- 
essing unit in a large, high vacuum plant 
which we designed and built. 

Vacuum Fusion Gas Analyzer. Analyzes 
metals and alloys, including titanium, 
for combined or dissolved oxygen, nitro- 
gen, and hydrogen. 

This is only a part of the com- 
plete line of National Research 
equipment. Our equipment is de- 
signed to fulfill practical perform- 
ance requirements of vacuum 
equipment users. 

Gain the benefits of the high stand- 
ards of practical performance built 
into all National Research products. 
Write us for further details. 

National Research Corporation 
Equipment Division 

SEVENTY MEMORIAL DRIVE, CAMBRIDGE, MASSACHUSETTS 
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CAN MATCHYOUR 
SWITCH 

SPECIFICATION WITH 

INEXPENSIVE 
STANDARD TYPE 

INEXP STACCOLE 

20,. STANDARD 
LOW -:COST TYPES 

for instruments, radios, appliances, 
toys and other uses 

SP ST 

SP DT 

DP DT 

DP ST 

DP DT 
with spring return 

TP DT 
with spring return 

Midget 
3 -POSITION SLIDE 

Triple -pole Double -pole 

SP DT 
with spring return 

4P DT 
with spring return 

4P DT 
no indent 

4P DT 
with indent 

PUSH TYPE 
momentary contact 

3 -POSITION DP 

4 -POSITION SP 

SP DT PLUNGER TYPE 
with spring return 

DP DT PLUNGER TYPE 
with latch 

4 -GANG SP DT 

3 -AMP. SP ST 

3 -AMP. SP DT 

Write At egwee ee-8 
Electronic Components Division 

STACKPOLE CARBON CO., St. Marys, Pa. 

FIXED RESISTORS - VARIABLE RESISTORS IRON CORES 

CERAMAGu FERRITE CORES LINE & SLIDE SWITCHES 

CHOKE FORMS GA CAPACITORS 
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A MESSAGE TO AMERICAN INDUSTRY ONE OF A SERIES 

POINTING the WAY 

To Continuing Prosperity 

The set of figures in the middle of this page is 

news of high importance to every American. 

In effect, it says that there is no basis in fact for 
all this talk about a collapse of capital expendi- 
tures plunging us into a depression following the 
industrial build-up for defense. 

Such talk assumes that without defense orders 
business would spend relatively little for new in- 
dustrial plant and equipment. The figures below 
show that that assumption is not justified. 

penditures in 1953, 1954 and 1955, provided the 
money to carry them out can be obtained. 

A Record in '52 
As was expected, their plans call for another 

record -breaking volume of capital expenditures by 
business in 1952. But, as many did not expect, the 
McGraw-Hill survey also discloses plans for very 
heavy capital expenditures in each of the three 
years following. Expenditures now planned for 
those years are, to be sure, lower than those 
planned for 1952. But the significant fact is not that 

BUSINESS PLANS FOR NEW PLANTS AND EQUIPMENT (Millions of Dollars) 

Actual 
Spending 

1950' 

Actual 
Spending 

1951' 

McGraw-Hill Survey 

planned - Preliminar Plans - y 

1952 1953 1954 1955 

Manufacturing 7,491 11,141 12,921 10,028 8,525 8,194 
Mining 684 806 943 415 321 358 
Railroads 1,136 1,564 1,642 1,248 1,117 1,002 
Electric & Gas Utilities" 3,298 3,676 3,948 3,360 3,204 2,748 
Other Transportation & Communications 1,392 1,592 1,721 1,671 1,943 1,839 

ALL INDUSTRY 14,001 18,779 21,175 16,722 15,110 14,141 

U. S. Department of Commerce 
"Electrical World (A McGraw-Hill publication) and American Gas Association. 

The figures come from the fifth annual McGraw- 
Hill survey of business plans for new plant and 
equipment. Companies were asked to report 
through that survey not only their plans for 1952, 
but plans they now have in hand for capital ex - 

they are lower. Experience shows that plans made 
several years ahead always overlook many ex- 
penditures that are needed later. 

The significant fact is that the expenditures al- 
ready planned for 1953-55 are so high. For example, 



those now planned for 1955 would be higher than 
those of 1950, which, at that time, were second 
highest in our history. 

If these plans are carried out we shall have an 
essential element of continuing prosperity. Sus- 
tained expenditures for capital expansion and 
betterment account directly for a large share of our 
employment and consumer income. Moreover, 
consistent modernization of industrial plant raises 
production efficiency and brings more and better 
goods and services within reach of more consumers. 

It is not to be expected, of course, that we can 
come down from the peak of the defense boom 
without readjustments in some sectors of business. 
But if capital expenditures by business are carried 
out on the scale now planned, we shall be able to 
take any necessary readjustments in our stride, 
and continue to increase our industrial strength. 

From V -J Day to the end of this year, manu- 
facturing industries will have spent over $60 
billion for new industrial plant and equipment. 
This is more than the value of all the plant and 
equipment these industries had on their books at 
the end of World War II. It is this heavy outlay 
that causes some, assuming most postwar plans 
for industrial expansion and modernization will 
be completed, to fear a collapse of capital ex- 
penditure. 

Plans to Go Ahead 
But American industry still has plans to go right 

ahead expanding and improving its facilities. This 
was the most striking single finding of this year's 
survey.* It disclosed also that after 1952: 

- 83 per cent of the companies answering the 
survey are planning substantial further mod- 
ernization. 

- 48 per cent will need more capacity to make 
their present products. 

- 33 per cent plan additional capacity to make 
new products. 

It cannot be too strongly emphasized, however, 
that these plans represent what American industry 
wants to do. They are a concrete expression of 
hope and aspiration. As such they are extremely 
important, for they dispose of the idea that busi- 
ness considers the job of expanding and improving 
its facilities as finished, or anywhere near finished. 

But the plans carry no guarantee of accomplish- 
ment. If they are to be realized, business must have 

the funds to carry them out. There is no assurance 
that the money will be available if the present level 
of corporation taxes is continued. Eight out of ten 
companies, according to the McGraw-Hill survey, 
will rely entirely on profits and reserves to finance 
their 1953-55 programs. So, in calculating their pro- 
grams for these years, the companies were asked 
to assume relief from "excess profits" taxation. 

Federal taxes now take at least 52 per cent of a 
corporation's profits, and 82 per cent of any profits 
in the so-called "excess profits" bracket. Despite 
this drain on their funds, companies are able to 
finance their 1952 programs because (1) they are 
borrowing heavily, and (2) many of them are get- 
ting government loans or special tax concessions 
on new facilities installed for defense purposes. But 
these are emergency aids. 

Only Two Ways 
When the present defense program tapers off, 

there will be only two ways by which business can 
possibly increase its principal source of funds for 
new plant and equipment. One way is to make 
more profits before the tax collector takes his cut. 
And the only way many companies, already oper- 
ating at capacity and high efficiency, can do that 
quickly is by raising their prices. That is an un- 
popular method. Also, with the return to more 
competitive markets, it might be self-defeating. 

The other way is for the federal government to 
release its strangle hold on business profits. The 
so-called "excess profits" tax-the 82 per cent tax 
which is really a tax on business growth - should 
be repealed, effective January 1, 1953. And a cut 
in the basic tax of 52 per cent on all corporate 
profits should come not much later. That is by all 
odds the most important single step toward assur- 
ing that business plans already made for capital 
investment in 1953, 1954 and 1955 are carried out. 
It is the most important single step toward sus- 
taining our present prosperity. 

Through its plans for continued expansion and 
improvement of its facilities, American business 
clearly points the way to avoid the depression 
that so many have feared - and the Communists 
have so ardently hoped - would follow the peak 
of defense mobilization. It will be a tragedy for 
our country and for Americans in every walk of 

life if we do not insist that business get the chance 
to follow this wise and constructive course. 

McGraw-Hill Publishing Company, inc. 

*Note -A copy of the full report of this survey can be obtained by addressing: Department 
of Economics, McGraw-Hill Publishing Co., Inc., 330 West 42nd St., New York 36, N. Y. 



On the surface most discs look pretty much alike. And for some 

jobs, their characteristics may seem fairly similar, too. 

But can you depend on them? Are you sure that the discs you 

use will give consistently fine performances for any kind of 

job day in and day out? 

when the chips You can if you select PRESTO. 

That's why, in the final analysis_ 

aredovvn... when the chips are down-more 

41111811/1N. 
. and more stations, studios, and 

schools are choosing PRESTO. 

They appreciate the craftsmanship that goes into the manufacture of 

each disc-the meticulous preparation of the aluminum base, the 

use of the finest lacquers, the careful curing in the world's most modern 

disc plant. They know that the PRESTO label stands for 

a consistently good disc. 

pR' 
PARAMUS, NEW JERSEY 

RECORDING CORPORATION 

EXPORT DIVISION: 
25 Warren Street, New York 7, N. Y. 

CANADIAN DIVISION: 
Walter P. Downs, Ltd. 

Dominion Square Bldg., Montreal 

ORLD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT AND DISCS 
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GEOBAR 
The characteristics of GLOBAR 

temperature -sensitive Resistors are used to ; .,.í_: 

advantage in compensating for resistance changes M 

due to temperature variations. 

Because of their pronounced negative resistance - 
temperature feature, they are particularly 

useful in measuring and control circuits, in coils 

such as generator and motor fields, and for 

stabilizing circuits having a positive temperature 
coefficient of resistance. 

GLOBAR temperature -sensitive resistors have no 

moving parts to wear out or get out of 
adjustment. They have a negative temperature 

coefficient ranging from 1% to 2.2% per degree 

Centigrade at 25°C., increasing with their resistivity, 

and a low voltage coefficient. 

"Carborundum" and "Globar" are ráyistered trademarks 
which indicate manufacture by The Carborundum Company. 

eramic Resistors 
bvCARBOßUNDUM 

TRADE MARK 

This bulletin contains useful 
engineering data on GLOBAR temperature - 
sensitive Resistors. Copies will be 
supplied immediately upón request. 
Write Dept. E 87-107, The 
Carborundum Company, GLOBAR 
Division, Niagara Falls, N. Y. 

8140" 
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4 Facts every Manufacturer 
using sheet metal cabinets, consoles, chassis, or enclosures 

ought to know about ... 
FableAng 

e 
FOR LOW-COST ASSEMBLY I 

L e 
STOM- HERE "SE ` - STOM" 

DOES FOR YOUR PRODUCT.. 

You Secure Complete Individuality with a Karp custom-built unit, 
insuring: O Exact, perfect fit; © Lower overall assembly costs; © Finished 
product cost no more than with a less expensive stock cabinet requiring 
extra assembly time due to inexact fit; Q Finest appearance, reflected in 
increased sales; © Individuality; 0 Space -saving compactness. 

3. THESE TECHNIQUES 

APPLY TO .. . 

Everything in Sheet Metal, from a simple chassis, rack, or panel to 
the most elaborate electronic apparatus console, cabinet, and enclosure. 
Karp fabricates any sheet metal, any gauge, any size, any quantity, from 
a small lot to big volume runs. Scientifically air-conditioned, dust -proof 
facilities insure finest quality painting and finishing. 

MEETS REQUIREMENTS .. . 

You Take Advantage of Our Dies and Tools accumulated over many 
years, saving you the expense of special dies, jigs, fixtures. Karp "Semi -Cus- 
tom Design" gives you the benefits of a custom-built unit, plus low assembly 
cost and low finished product cost as compared with a stock cabinet. And 
Karp quality workmanship insures excellent efficiency and fine appearance. 

4. THE KEY TO ASSEMBLY 

EASE AND SPEED .. . 

KARP 
"ACCURATED" 

FABRI CAT ION 
*Jobs are rated for required tol- 
erances - liberal or close - with 
quality maintained at its best. 

You Save Assembling Time and Cost with Karp "Accurated" 
Fabrication of sheet metal because every dimension is accurate ... every 
hole drilled clean, accurately sized and positioned ... openings accurately 
spaced... all units uniform and finish perfect. Production is rolling and costs 
stay down in hundreds of plants, thanks to this "efficiency insurance." 

Why not let KARP Field Engineers study your assembly requirements? 
Whether your fabricated sheet metal unit is a lib- 
eral or a close tolerance job - whether it calls 
for simple or intricate forming, drawing, bending, 

INDUSTRY'S PARTNER 

IN PRODUCTION 

welding, finishing, or all combined... "Accurated" 
Fabrication the Karp way insures assembly ease, 
speed, and economy. Send us your blueprints, 

(Although Karp's new 75,000 -square -foot plant-with over 400 employees and 27 years of 
know-how- is primarily engaged in production for major defense contracts and strategic ma. 
terials are on allocation, we continue to the best of our ability to produce for general industry.) 

KARP METAL PRODUCTS CO., INC. 
215 63rd STREET, BROOKLYN 20, NEW YORK 

Specialists in Fabricating Sheet Metal for Industry 
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HIGHER TEMPERATURES 

AC VOLTAGES 

General Electric can show you how to 

make wider use of JAN -C-25 capacitors 
From years of experience in manufacturing paper -dielec- 
tric capacitors, General Electric can show you how to 
make wider use of your JAN capacitors. 

These capacitors are used in thousands of applications 
-primarily d -c at rated voltages and temperatures. How- 
ever, most JAN units can be operated at other voltages 
and under widely varying conditions. 

For example, actual life tests have shown that a 

General Electric 1 muf. CP 70 unit rated for a minimum 
life of 10,000 hours at 1000 v. d -c and 40 C or 700 v. 
d -c and 85 C, can also be used at: 

GENERAL 

Higher voltages -1380 v. d -c at 85 C for 500 hours. 
1300 v. d -c at 85 C for 1000 hours. 

Higher temperatures -105 at 525 v. d -c for 500 hours. 

AC voltages -440 volts, 60 or 400 cycles 
with normal JAN -C-25 derating. 

General Electric has similar data for most of its JAN 
units, showing how each may be operated under a variety 
of conditions. For information on how these standard 
G -E capacitors may be applied in your circuits, consult 
your Apparatus Sales Office, or write to Specialty Capac- 

itor Sales, General Electric Company, Hudson Falls, N.Y. 

ELECTRIC 
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8R/NG THROUGH EQUIPMENT FAST! 
un. nAuM/.c utur 

S 

l 11113 I1 Illo 

0 
0 

J 

J 

ORGANIZE CIRCUITS QUICKLY 
Schematics of most electronic equipment can be 
broken down into circuit blocks of logically 
associated functions. These functional circuit 
blocks can be mounted readily either in the Alden 
"20" plug-in packages or Basic Chassis unit. Tube 
sockets and associated components quickly lay 
out on full scale Unit Planning Sheets for mount- 
ing on terminal cards. These special pre -punched, 
multi -hole terminal cards have wide flexibility to 
take an infinite variety of circuit variations. Both 
sides of card can be used to obtain maximum 
component density area. Using the Unit Planning 
Sheets, functional circuit units are all planned in 
one step. 

IT'S AS SIMPLE AS THIS! 

Miniature Terminals - 650 Series 

Terminal cards have been designed to accommo- 
date tremendous number of circuit variations - to 
make neat tube and component sub -assemblies with 
a minimum of wiring and simplified assembly tech- 
niques. Special Alden Miniature Terminals are new 
and radical punch press configuration - ratchet slot 
holds various size component leads for soldering - 
no twisting of leads with pliers. Figure "eight" 
shape accommodates cross wiring and buss leads. 
Terminals are punch press parts - so take a min- 
imum of solder, reduce solder time, eliminate daneer 
of cold solder joints. 

Back Connectors - 462M1N Series 
Alden Terminal Card System means minimum of 
inter -cabling - but even this cabling can be laid 
out easily and proceed as simple sub -assembly. Open 
sided chassis construction makes cable easy to wire 
to front panel, terminal cards and back connectors. 
The Alden Back Connectors are units that can be 
discretely positioned on the back of the chassis - 
isolating lines with incompatible voltages, currents, 
or frequencies. This design insures accessible solder 
terminals for soldering - avoids rat nests of con- 
gested conventional back connector wiring. Color 
coded, the Alden back connectors provide beautiful 
operational or service check points for all leads to 
and from chassis. 

Hinged Front Panel Design 

Hinged front panel design of chassis allows rheo- 
stats, indicator lights, jacks, etc. to be mounted on 
panel as another easy -to -work sub -assembly. This 
panel attaches easily to chassis - is wired - swung 
up and fastened with Aldea Target Screws. 

J 

FROM STANDARD STOCK COMPONENTS 
YOU CAN SIMPLIFY DESIGN 

Hilt, 
SPEED PRODUCTION , AND CUT 
SERVICE COSTS 

i 

i 

Mounted 

Decade 

h i0 

Double 

Portable 

GET EASY SUB -DIVISION 
OF LABOR 
Solder terminals and sockets quickly rivet to 
Alden terminal card according to layout on Unit 
Planning Sheet. Components snap into the special 
Alden Miniature Terminals which hold them for 
soldering - (No twisting or wrapping of leads 
necessary) - With all tube sockets and their asso- 
ciated components mounted on one card - the 
wiring and soldering of circuits is an open, easy - 
to -work sub -assembly operation. 

Target Screws 

These screws have concave head with arced notch 
so power screw driver locates head quickly, `no 
danger of it slipping out and marring panel surface - yet same screw can be unfastened with coin in 
order to hinge forward the front panel for servicing 
and check in the field. 

"Serve -A -Unit Lock" 

Assembled - the Basic Chassis simplifies Operation 
of equipment - Slashes service and maintenance 
time. Smooth, positive insertion and removal of the 
chassis is provided by the Alden "Serve -A -Unit 
Lock." A simple twist of the handle and the chassis 
backs off with finger tip ease. It also pilots the chassis 
back into place - securely locking it for operation 
with the same facility. 

TO GET STARTED QUICKLY! 
Send for these tremendously useful Labora- 
tory Work Kits and have them in your lab 
for use on present equipment or immedi- 
ately ready for next new project: 
Kit #4 Alden "20" Plug-in Packages $10.00° 
Kit #24 Alden Basic Chassis $26.50° 
Kit #25 Alden Terminal Card Mtg. System 

$11.50* 
Kit #26 Basic Terminal Staking Tools $15.00* 
Kit #8 Target & Cap Captive Screws $ 3.00* 
Kit #29 Color Coded Back Connectors $ 4.50* -or send for free booklet, "Basic Chassis 
and Components for Plug-in Unit Construc- 

`Prices shown are for sample kits only- 
For production runs send us your schedule. 

CUT SERVICE AND 
MAINTENANCE COSTS 
IN FINAL EQUIPMENT 
In field, shop, or office your equipment main. 
tenante is reduced to 30 second changeovers. 
Basic replacement elements are small enough in 
weight and size to be shipped by parcel post. 
for repair. 

FOR SMALLER UNITS 
ALDEN "20" 
PLUG-IN PACKAGES j 
Here is a plug-in package unit using the above 
method of converting schematic into finished assem- 
bly quickly. Simply mount the completed terminal 
card sub -assembly on the Alden "20" Non -Inter- 
changeable base, dip solder the leads - add cover 
or housing and handle and it's completed - In op- 
eration, visual or instrument checks are easily made - if trouble occurs doubtful units are quickly 
isolated - these units easily unplug and a compre- 
hensive inspection made. Spare units can be plugged l 

in so equipment doesn't have to be inoperable while 
repairs are in process. 

Open 
Construction 

Shielded 
Construction 

"20" "20" Rack and Chassis 
Non -Interchangeable Mounting Sockets 

Base 

ALDEN PRODUCTS COMPANY 127 North Main Street, Brockton, Massachusetts 



INTERNATIONAL 

WO/We e 

OVR BUSINFS 
s 

SFl 

POWER RECTIFIERS 

Ratings up to 250 KW, Efficiency to 87%, Power Factor 95% 

International 

HERMETICALLY SEALED 
RECTIFIERS 
Cartridge Type-up to 60 ma., 

9,000 volts per cartridge. 

Cripi ERS 

aed, ,we izAtour o -wt .ttaiAk.e& 

A recent month's production 
included Rectifiers to supply 40 

microamperes, 1,000 volts, and 

Rectifiers with a capacity of 
140,000 amperes, 14 volts. Owned 
and managed by Engineers who 

are specialists in the design and 

manufacture of Selenium Rectifiers. 

Submit your problems for analysis 
and we will be glad to offer our 

recommendations. 

GENERAL OFFICES: 
1521 E. Grand Ave. 
EI Segundo, Calif. 
Phone EI Segundo 1890 

CHICAGO BRANCH OFFICE: 
205 W. Wacker Dr. 
Franklin 2-3889 
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CLEAN 
SHEET5 

You can make better products from clean, 

smooth, flat Chase Sheet Brass and Copper. 

Chase sheets are free from oxide coatings, excess 

grease and oil. That means they are uniform 
in color and have a bright finish. 

CMP orders. We can make favorable mill 

deliveries on authorized Controlled Materials 
orders. In many cases our warehouses can 

ship from stock. Your inquiries are invited. 

Chase BRASS & COPPER 

WATERBURY 20, CONNECTICUT SUBSIDIARY OF KENNECOTT COPPER CORPORATION 

The Nation's Headquarters for Brass & Copper 

Albanyt Cleveland Kansas City, Mo. New York San Francisco 

Atlanta Dallas Los Angeles Philadelphia Seattle 

Baltimore Denvert M:lwaukee Pittsburgh Waterbury 

Boston Detroit Minneapolis Providence 

Chicago Houstont Newark Rochestert (tsales 

Cincinnati Indianapolis New Orleans St. Louis office only ) 
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(JAN -R-94, Type 1V2) 

1/4 watt, 11/4. diameter var- 
iable composition resistor. 
Also available with other special military femme* not 
covered by JAN -R-94. Attached Switch can be supplied. 

- _ 

Vs watt, 114" diameter vari- 
able composition resistor. 
Also available with other special militery feature' net 
revered by JAN -R-94. Attached Switch can be supplied. 

2 watt 11344" diameter 
variable wirewound re- 
sister. Also available with other special military featmes 
net covered by JAN -R-19. Attached Switch 

(JAN -R-19, Typo RA30) 

4 waft, Inhs" 
veriabie wirewound re- 
sider. Akre available with other credal military feat 
net covered by JAN -111-19. Attached Switch con bet supolied 

25a. C1,4 
1101" 

For additional information or these 7 controls, write for Dato Sheet No. 160 

EXCEPTIONALLY GOOD DELIVERY CYCLE on military orders due to 
enormous mass production facilities . . . immediate delivery from 
stock on more than 170 different types and resistance values . . . 

Please give complete details on your requirements when writing or 
phoning for further information. 

NEW COMPLETE CTS CATALOG. Write for your copy today. 



- 55°C to 4- 150°C ... complete aridity to saturation .. . 

are the unprecedented temperature and humidity range of 
Types 65, 90 and 95. These controls are used in military 
equipment subjected to extreme temperature and humidity. 

TYPE 65 

watt 70°C, %" diameter miniaturised varlet» 
composition resider. 

TYPE 90 

(JAN -R-94, 
Typa RV4) 

2 watt 70@C, 1%r 
diameter amiable 
composition re. 

sister. Alta available wirk other special military 
features not covered by JAN -11-94. Attached 

Switch sea be sopped. 

.91,1f4-ifrielrl.l csz ,f)ieCilifist 
eilúr:: .J tfwif`fliaiÌ o% f (iiift14 rJe,ia2t 

FOUNDED 1896 

2F -NEF -2 TN.7 

-NEF-2 7 -HD. 

2547" C<4. 

I 

-.'Z? -NEF-1 ThD 

CHICAGO TELEPHONE SUPPLY 
Yf,l 

REPRESENTATIVES 
Hen -y E. Sanders 
401 North Broad Street 
Philadelphia 8, Pennsylvania 
Phone: Walnut 2-5369 
W. S. Harmon Company 
1633 So. a Cienega Blvd. 
Los 4. gels 35, California 
Phone: Brcdshaw 2-3321 

IN CANADA 
C. C. Mer_dith & Co. 
Streetsville, Ontario 

SOUTH AMERICA 
Jose Luis Pontet 
Buenos Aires, Argentina 
Montevideo, Uruguay 
Rio de Janeiro, Brazil 
Sao Paulo, Brazil 

OTHER EXPORT 
Sylvan Ginsbury 
8 West 40th Street 
New York 18, N. Y. 



EFFICIENT IN TEMPERATURES 

FROM -85° TO 500° F. 

VARGLAS SILICONE 
Electrical Insulating Tubing and Sleeving 

MEETS MIL -I-3190 CLASS "H" SPECIFICATIONS 

A combination of Varglas Sleeving made with continuous 

filament glass yarns and Silicone High Temperature Resin. 

Varglas Silicone is the only Class "H" insulation with these 

features: 

FLEXIBLE from 500° to -85° F in some grades. 

RESISTANT to flame, móisture and fungus, abrasion, 
acids, mild alkalies. 

DIELECTRIC PROTECTION up to 7,000 volts depend- 
ing on grade. 

AVAILABLE IN 10 COLORS, where required at no 
extra cost. 

In addition to our regular line of 
Silicone sleeving and tubing, 
we also make Varglas Silicone 
treated tying cord and lead wire. 

CORPORATION 
Makers of 

Electrical Insulating 

Tubing and Sleeving 
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They say, `Nobody knows mica capacitors like 
Cornell-Dubilier." You get the benefit of this mastery 

of mica whether you're using C -D's tiny Silver Mike, or C -D's 
famous commercial transmitter mica capacitor, or something in-between! 

Send for Catalog No. 420. Dept. K42 
Cornell-Dubilier Electric Corp., South Plainfield, N. J. 

SUBSIOINItT 

O N S I S T E N L Y E P E N D A B L E 

ORNELL- UBILIER CAPACITORS 
PLANTS IN SOOT >I PLAINFIELD. N. J.. NEW BEDFORD. WORCESTER. AND 
CAMBRIDGE. MASS.: PROVIDENCE. R. I.: INDIANAPOLIS. IND.: FUOUAV 
SPRINGS. N. C.: AND SUBSIDIARY. THE RADIART CORP.. CLEVELAND, OHIO 
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nbe der agkfiadril 
The strong conviction instrument users hold for 

measurements by WESTON has its foundation in their 

own instrument experience ... years during which 

WESTON instruments have given unfailing service .. . 

proved beyond doubt their unequalled precision, stam- 

ina and dependability. It is evident in the widespread 

preference shown for WESTON instruments for panel 

and built-in needs . . where so much depends on the 

movement of a pointer. Regardless of the service .. . 

or the type, range or sensitivity of the instrument .. 
truthful measurements and long, carefree service are 
taken for granted. Copy of panel instrument bulletin 
A7C gladly sent on request. WESTON Electrical 
Instrument Corporation, 617 Frelinghuysen Avenue, 

Newark 5, New Jersey ... manufacturers of Weston 

and TAGliabue instruments. 

WESTON Ygd 
9360 

76 
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AUTOMATIC VOLTAG 

OUTPUT VOLTAGE 
Red lines show abnormal voltages. 

E STABILIZERS 

Red lines show abnormal voltage and current. 

Output voltage stabilized in less than one and one-half cycles Output voltage stabilized within two cycles as load current 
as input drops from 130 to 100 volts. jumps from 0 to full load. 

Split -cycle action of GE Stabilizers 

assures top performance of your product 
A common cause of substandard per- 
formance of electrical equipment is 
fluctuating a -c voltage supply. The sim- 
plest way to prevent local voltage con- 
ditions from affecting your product 
performance is to use G -E Automatic 
Voltage Stabilizers. 

MADE TO FIT ANY APPLICATION 

Light, compact, standard models are 
now made in sizes 15 to 5000 va. These 
models can easily be used in a wide 
variety of applications: laboratory and 
factory testing equipment, signal and 
alarm systems, and many others. To do 
specific jobs, special designs are avail- 
able or can be made. 

CORRECTS WIDE RANGE OF VOLTAGES 

Standard G -E Voltage Stabilizers cor- 
rect for all fluctuations between 95 and 
130 volts, or 190 to 260 volts, deliver- 
ing a stable 115 or 230 volts to your 
product within ±1%. Special models 
can stabilize to an even closer degree. 

EASY TO INSTALL; NO MAINTENANCE 

Only two sets of terminals to connect: 
one for supply and one for the load. 
Since there are no moving parts or elec- 
tronic components, need for replace: 
ment parts, adjustments or any other 
maintenance is virtually non-existent. 
Operation is completely automatic. Gen- 
eral Electric Co., Schenectady 5, N. Y. 

GENERAL ELECTRI4p 
SENSITIVE EQUIPMENT, such as this Type H 
Leak Detector, functions accurately only when 
voltage is properly stabilized. G -E voltage sta- 
bilizers perform this stabilizing function. 
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If the government has 

tossed a problem 

in your lap .. . 

(having to do with 

rectification, that is) 

Sel etron 
T M REG U S PAT OFF. 

78 

... we'd like to assist you! 

We've made millions of SELETRON selenium rectifiers in 
all sizes and shapes - tiny ones and whoppers - standard 
commercial ones, and those designed especially to meet 
government's rigid specifications. That includes hermet- 
ically sealed jobs as well as stacks built to withstand salt 
spray and high humidity tests. 

We've sold a whale of a lot of 'em to the various 
branches of government including the armed services and 
their contractors, and thus have learned a great deal about 
rectifier idiosyncrasies and their application. 

All this accumulated rectifier wisdom we'll share with 
engineers and technical men who have U.S. Government 
induced problems ... and no strings attached! 

State that problem, please. You'll receive a detailed, 
constructive answer promptly. Or if you wish our general 
literature on the subject, ask us for bulletin No. 104-D-3. 

Do you have your 
copy of this instructive 

\\ 

24 page booklet? If 
not, send for Booklet 
No. 117- . 

SELETRON & GERMANIUM DIVISION 

RADIO RECEPTOR COMPANY, INC. 

Since 1922 in Radio and Electronics /G1 
SALES DEPT: 251 West 19th Street, New York 11, N. Y. FACTORY: 84 North 9th Street, Brooklyn 11 
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YOU ARE LOOKING AT 
THE MOST Accurate and MOST Rugged 
TIME -MEASURING INSTRUMENT IN GENERAL USE 

IN THE WORLD! 

The 
STANDARD n f 

Available 
in 12 Models 
Manually and 

Electrically 
Operated 

Portable Cases 
or 

Panel Mounting 
II 

Optional 
Changes to 
Conform to 
Customers' 

Requirements 

ION 
CIS 

rfivlit's There - in the "Clutch" 

the Heart of STANDARD'S 

Uncanny Precision 

Performance 

Government 
Educational 
Institutions 
Electrical 
Industries 

Scientific 
Laboratories 

Aviation 
Automotive 

Chemical 
Food 

Textile 

Paper 

Petroleum 

I undreds of Other 
INDUSTRIAL 

Classifications 

Let our Engineers 
help you with 
Your Special 

Timing Problems 

ÄÄ ÄÄ 

97 Logan Street, Springfield 2, Massachusetts 
TIMERS AND CHRONO -TACHOMETERS 

LABORATORY PANELS 

PROGRAM CLOCK SYSTEMS PIPELINE ANALYZERS 
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Problem: 
How to obtain controlled weld area and 
reduce costly fabrication of end to end 
welded circuit breaker parts 

General Plate 
Provided the solution with Steel edgebonded to 
TRUFLEX thermostc $ . etal - a Composite Metal 

TRUFLEX THERMOSTAT METAL 

A leading manufacturer of circuit breakers had the 
problem of bonding a steel armature to a thermostat 
metal element. Individual butt welding of the small 
pieces was impractical due to the high cost of flash 
removal, and need of numerous inspections. 

The problem was submitted to General Plate 
whose engineers quickly provided the solution by 
edge bonding steel to a Truflex thermostat metal 
ingot and then rolling the combination down to the 
proper size. As illustrated in the photograph, the 
result was a composite metal that was easily fabri- 
cated, gave the performance required and reduced 
costs considerably. 

No matter what your problem, it will pay you to 
consult with General Plate. Their vast experience 

in cladding precious to base metals, or base to base 
metals can overcome your problems ... often 
reduce costs. 

General Plate products include . precious 
metals clad to base metals, base metals clad to base 
metals, silver solders, composite contacts, buttons 
and rivets, Truflex® thermostat metals, Alcuplate®, 
platinum fabrication and refining, age-hardenable, 
#720 manganese alloy. Write for information. 

Have You a Composite Metal Problem? 
General Plate can solve it for you 

GENERAL PLATE 
Division of Metals & Controls Corporation 

34 FOREST STREET, ATTLEBORO, MASS. 

ti 
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11E0 511 
voltage olt.sa 9é 

tor ratings 
a id 

types available 
from stock 

STANDARD TYPE "CV" UNITS: 
15 VA to 10,000 VA 
Most voltage regulating requirements can be 
met from these "stock" voltage regulating trans- 
formers. Regulation is ± 1% or less with a 
total primary voltage variation as great as 
30%. This is the static -magnetic voltage regu- 
lator that has become the "Standard of the 
World." 

CUSTOM DESIGNED UNITS: 1 VA to 25,000 VA 
The wide flexibility of the SOLA Constant Voltage principle 
makes possible special designs to meet your specific require- 
ments. Often, time and money can be saved by direct use or 
modification of a regulator from the several hundred special 
designs on file. Custom designs can include: SPECIAL VOLTAGE 
RATIOS, SPECIAL FREQUENCIES, COMPENSATION FOR 
FREQUENCY VARIATION, MULTIPLE OUTPUT VOLTAGES, 
THREE-PHASE SERVICE, and MILITARY SPECIFICATIONS. 

esnae-er gee/1 
TRANSFORMERS 

STANDARD 
SPECIALIZED TYP. S: 

Available from regu- 
lar production stock 

...less than 3% 
monic distortion 
±1o/ 

AllirPLATE AND lir 
FILAMENT 

Write on your letterhead for our new Con- 
stant Voltage Catalog. It gives complete 
specifications, and operating data on SOLA 
Constant Voltage Transformers, including 
special units. Request Bulletin DCV-142. 

-nsformers for, Constant Voltage fluorescent Lighting Cold Cathode Lighting Airport Lighting Series Lighting Luminous Tube Signs 
Power Controls Signed Sytems eta; SQL* ELECTRIC CO., 4633 W. 14th Street, Chirngº 50, Illìn 
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INSUROK® 
T-7ZS 

INSULATING LAMINATE 

Also provides superior insulation resistance and 
mechanical strength for these MALLORY switch stators 

EXAMINE T -725's COMBINATION 
OF PROPERTIES FOR YOUR 

TOUGH ELECTRICAL JOBS! 
Thickness Tested 1/16 
Moisture Absorption (24 hours) 0.42% 
Expansion after 24 -hr Immersion in Water at 77°F 

Center 0.0002" 
Edge 0.0003" 

Tensile Strength 
Main Direction 18,000 psi 
Cross Direction 14,000 psi 

Flexural Strength 
Main Direction 
Cross Direction 

21,000 psi 
17,000 psi 

Dielectric Strength (perpendicular to laminations) 
Short Time 700 v.p.m. 
Step by Step 600 v.p.m. 

Tests at Room After 96 hr at 90% 
Conditions Rel. Hum. at 104°F 

Power Factor at 
1 megacycle 0.030 0.031 

Dielectric Constant at 
1 megacycle 4.5 4.7 

Loss Factor at 
1 megacycle 0.134 0.146 

Insulation Resistance, megohms 121,000 

eje>e' 

Mallory engineers ran repeated tests on I \SUROK I and found 
that it has not only high insulation resistance, but excellent resiliency, 
which permits rapid staking of terminals under pressure without cracks 
in the immediate staking area. This quality, according to Mallory, 
"...prevents electrical losses due to surface collection of moisture in 
cracks. Mallory RL Switches thus have longer service life." 

T-725 is practically unaffected by sanding, and 
meets the property requirements of MIL -P-3115 
and other rigid government specifications. These 
parts are being fabricated by Richardson-in 
large volume-and with critical dimensions held 
to± .002" or less. Investigate INSUROK lami- 
nated and molded plastics for your product. 

Write for Data Sheet 
on T-725 and illustrated 

booklet-"Laminated INSUROK." \\ 
c7Xe RICHARDSON COMPANY 

FOUNDED 1858-LOCKLAND, OHIO 

2797 Lake St., Melrose Park, Illinois (Chicago District) 

SALES OFFICES: Cleveland Detroit Indianapolis Lockland, Ohio 
Los Angeles Milwaukee New Brunswick, (N. J.) New York Philadelphia 

Rochester San Francisco St. Louis 
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The NEW rugged 

A-25 

,I 401,111:11,10 rt 
take 

TYPE A-25 (25 WATT) 

Tests show that our new A-25 rheostat is so rugged that 

it will stand up under the most adverse conditions ! 

It gives maximum wattage dissipation for 
its size; and the added safety factor made pos- 
sible by our new high temperature blue -gray 
enamel. 

The terminals, made of strong corrosion re- 
sistant alloy, are permanently welded to the 
winding form. The finest quality wire-made 
to our own specifications-is wound evenly on 
a toroidal ceramic form, and then securely 
bonded to eliminate troublesome connections. 

The wound ring is made an integral part of 
the refractory base by vitreous enamel. The 
phosphor bronze actuating arm, to which is at- 
tached a graphite brush, gives perfectly smooth 
action, with excellent electrical control. And 

the shafts are insulated from all live parts by a 
strong shaft insulator. 

Our A-25 units are equipped with three ter- 
minals to permit either potentiometer or 
rheostat use. 

Send for new A-25 bulletin. 

HARDWICK, HINDLE, INC. 
Rheostats and Resistors 

Subsidiary of 

THE NATIONAL LOCK WASHER COMPANY 
Established 1886 

The mark of quality for 

NEWARK 5, N. J., U.S.A. 

more than half a century 
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JOHNSON APACITORS 

WE'RE PROUD of our C and D capacitors! 
They're rugged, reliable and simple. Their 
functional design permits rapid, accurate 
assembly which results in lower cost to the 
user. Materials are appropriate for the appli- 
cation and the finest available today. If 

you're building medium powered radio fre- 
quency equipment it will pay you to use 
JOHNSON C and D capacitors. 

CONSTRUCTION 
Heavy aluminum end frames, .051" plates 
and 5/16" tie rods assure extreme rigidity. 
Rotor contacts are laminated phosphor 
bronze. Dual models have center rotor con- 
tact for electrical symmetry. Low -loss Steatite 
insulators are located outside the most in- 
tense RF fields and used solely to support 
stator assemblies. Shafts are 1/4" diameter, 
cadmium plated with 3/4" rear extensions. 
Mounting brackets furnished for normal or 
inverted mounting. End frames drilled and 
tapped for panel mounting, special brackets 
or mounting of accessory components. 

SPECIAL TYPES 
Variations from standards such as special 
capacitances, ball bearings, dynamically 
balanced rotors, stainless steel shafts and 
right angle drive duals can be furnished in 
production quantities. 

-li 

i' 

--1 

L 

a a 

,=(. _ p 

TYPE C DUAL TYPE D SINGLE 

4 
Do you have our newest General 
Proucts Catalog 972? Most of this 
diverse line of electronic material 
can still be furnished with reason- 
able delivery. Here, perhaps, are 
the answers to some of your current 
production problems. 

TYPE C SINGLE SECTION 
°Cap. per Sect. 

Cat. No. Max. Min. Spacing Per 
Plates 

Sec. L 
250070 252 34 .175" 24 614 
500070 496 56 .175" 47 12* 
250C90 245 45 .250" 31 12, 
350C90 337 63 .250" 43 14. 

50C110 51 19 .350" 8 4. 

100C110 103 30 .350" 17 814 
250C110 251. 66 .350" 41 18,, 
50C130 51 24 .500" 10 7{f 
100C130 102 42 .500" 21 13H 

TYPE C DUAL SECTION 
200CD45 204 21 .125" 15 8I-1 
300CD45 290 26 .125" 21 108 
200CD70 198 27 .175" 19 121, 
300CD70 305 37 .175" 29 161. 
150CD90 

147 
30 .250" 

19 
141 

50CDI10 50 18 .350" 8 10,4 
100CD110 
50CD130 

103 
51 

32 
24 

.350" 

.500" 
17 
10 1414 

TYPE D SINGLE SECTION 
100D35 99 14 .080" 8 213 
250D35 252 24 .080" 20 6 
500D35 496 36 .080" 39 6. 
100D45 104 19 .125" 12 41- 
150D45 146 23 .125" 17 41 
50D70 51 17 .175" 7 2h 
70D70 72 18 .175" 11 4. 
100D70 
150D70 

98 
151 

23 
31 

.175" 

.175" 
15 423 

2501370 37 1 

350D70 
50D90 

351 
53 

62 
20 

.175" 

.250" 
53 
10 

1311 
4, . 

70D90 73 25 .250" 14 511I 
1001390 99 30 .250" 19 7}1, 
1501390 149 43 .250" 29 10* 

TYPE D DUAL SECTION 
100DD35 95 13 .080" 8 414 
150DD35 147 15 .080" 12 5; 
200131335 202 19 .080" 16 7;-I 
300DD35 291 24 .080" 23 914 
500DD35 496 38 .080" 39 
150DD45 155 24 .125" .13H 9 
200DD45 198 27 .125" 23 12* 
50DD70 52 15 .175" 8 5;* 
70131370 72 17 .175" 

15 914 100131370 97 22 .175" 
150DD70 151 31 .175" 23 1311 
50DD90 52 19 .250" 10 9}} 
100DD90 97 30 .250" 19 143 

°Nominal Values 

E. F. JOHNSON COMPANY FAVI NE OTA 
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Here's a newt lain Class `GH" insulation .. . 
IRVINGTON Silicone -Coated Novabestos 

Only .0025" to .003" thick-suitable for continuous operation at 180° C 
-offering excellent electrical and good physical properties-Irvington 
Silicone -Coated Novabestos is ideally suited for any application re- 
quiring a thin high -temperature insulation. 

Irvington Silicone -Coated Novabestos consists of a special grade of 
very thin, very pure long -fiber asbestos formed into continuous -length 
rolls, and completely saturated and coated with silicone resin. 

Silicone -Coated Novabestos is a two-way space -saver in the design of 
electrical and electronic equipment. Since it meets all Class "H" re- 
quirements, it allows windings to run at higher temperatures, and: thus 
permits more compact construction. Its exceptional thinness cuts down 
the space needed for insulation-effecting savings in weight as well as 
in size. 

If you've been looking for a thin Class "H" insulation, you'll certainly 
want to know about this new product of Irvington insulation leader- 
ship. Just send the coupon for technical data sheet. 

Look to 

IRVINGTON 
tot Insulation leadership 

INSULATING VARNISHES 

VARNISHED CAMBRIC 

VARNISHED PAPER 

VARNISHED FIBERGLAS 

INSULATING TUBING 

JoeCLASS "H" INSULATION 

f--fl--N-NfN 
Send this convenient coupon now mina on 

VARNISH & INSULATOR COMPANY 
Irvington 11, New Jersey 

Planta: Irvington N. J.; El Monte, Calif.; Hamilton, Ontario, Canada 

Irvington Varnish & Insulator Co. 
17 Argyle Terrace, Irvington 11, N. J. 
Gentlemen: 
Please send me technical data sheet on Irvington 
Silicone -Coated Novabestos. 
Name Title 
Company 
Street 
City lone .State 

r"or Further Information, Consult pages 92-93 in the 1951-1952 Electronics Buyers' Guide 
ELECTRONICS - April, 1952 
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A 

Eyqe Can Count on 

VEEDERUROOT 
Here's still another good soldier, on 

a highly special assignment. With con- 

tact assembly, it counts miles and yards, 

when used in conjunction with other 

equipment. And it also makes contacts 

on predetermined readings ... direct 

readings thát need no translation. 

Now, as the counting process 

comes to be counted as more 

and more indispensable to all types of 

defense materiel, what might we do .. . 

especially for you? Just say when you'd 

like to get together... and start figuring. 

VEEDER-ROOT INCORPORATED 
"The Name That Counts" 
HARTFORD 2, CONN. 

Chicago 6, IIl. Greenville, S. C. 
Montreal 2, Canada Dundee, Scotland 

Offices and agents in principal cities 

C' Eues thit y on !nom 
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When you buy AlSiMag ceramics you get: 
1 . Engineering know-how accumulated during 

half a century of specialization. 
2. Unexcelled production facilities. 
3. The widest choice of ceramic materials 

available in the industry. 
4. Equipment of a size and completeness that 

can handle YOUR job. 
5. Research which has constantly improved 

known ceramics and has led in the develop- 
ment of new special-purpose ceramics. 

6. The highest quality custom made ceramics, 
delivered when and as promised. 

One of the most important questions is: "Can they 
deliier on time and according to promise?" 

American Lava Corporation has equipment of a 

size and completeness which is not matched in the 
industry. A book showing about 200 pictures of 
equipment producing AlSiMag technical ceramics 
has just been published. This book will give you a 

good idea of the size, versatility and skill of our 
organization. We'll be glad to send you a copy if 
you'll request our booklet "50 Years of Progress." 
As you look through it we believe you'll agree that 
we have the equipment and know-how to handle 
YOLR job. 

50TH YEAR Of CERAMIC LEADERSHIP 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

OFFICES: METROPOLITAN AREA: 671 6.-ood St., Newark, N. J., Mitchell 2-8139 PHILADELPHIA, 1649 North Brood St., Stevenson 42823 
SOUTHWEST: John A. Green Co., 6815 Oriole @rve, Dallas 9, Dixon 9918 NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7.4498 
LOS ANGELES, 232 South ,Hill St., Mutual 9C76 CHICAGO, 228 North LaSalle St., Central 61721 ST. LOUIS, 1123 Washington Ase., Garfield 4959 



KOLLSMAN 
for products of precision 
and dependability 
Aircraft Instruments and Contr As Miniature 
AC Motors for Indicating and Remote Control 
Application. Optical Parts and Optical Devices 
Radio Communications and Navigation Equipment 

Today, KoLsman works withoLt pause toward the 
fulfillment cf America's defense needs. And to our 
nation's research scientists, the skill, ingenuity and 
creative drive of Kollsman Research Laboratories 
are available for the solution of instrumentation and 
contrcl problems. 

KOLLSMAN INSTRUMENT CORPORATION 
ELMHURST, NEW YORK GLENDALE, CALIFORNIA 

pp 
SU8S.O ARY OF 

SadQA COIL PRODUCTS CO. INC. 
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TIME SAVERS IN THREE SIZES 

SCREW DRIVERS 
AND NUT RUNNERS 

cLL ECQ. 

One of these air -operated tools can cut your/ 

assembly costs by driving screws or runnin 

nuts faster. Each tool is tailored to the r 
quirements of the job, each is light and easy: 

to handle. Ask your Cleco Field Engineer 

for a demonstration. 

For No. 8 Machine Screws 

THECLECb A-1 PNEUMATIC 

REVERSIBLE SCREW DRIVER 

Scarcely larger than a fountain 
pen, this 91/2 -ounce tool is ideal 
for driving small screws and 
other fasteners. 

For 3/8" Bolts and Nuts 

THECLECb A-3 

PNEUMATIC REVERSIBLE 

IMPACT WRENCH 
This powerful tool is 
one of the most rugged 
and trouble -free ever 
developed. It is light, 
compact and well bal- 
anced. Yet it gives 
the powerful torque 
necessary for positive 
tightening of bolts 
and nuts. 

For 1/4" Bolts and Screws 

THECLECb 9RSPC 

REVERSIBLE SCREW DRIVER 

This production tool features the new 
Cieco adjustable clutch with sturdy 
slip -impact action for final tightening. 
Finders and bits are easily changed 
without dismantling any part of the 
tool. 

CLECO DIVISION 
of the REED ROLLER BIT COMPANY, 5125 Clinton Drive, Houston 20, Texas, U.S.A. 

DIVISION OFFICES 
GEORGIA: Atlanta 3, 502 Peters Bldg. ILLINOIS: Chicago, 5701 West Madison St. MASSACHUSETTS: Worcester, 23 Enfield St. 
MICHIGAN: Detroit, 2832 East Grand Blvd. MISSOURI: St. Louis 3, 2322 Locust St. NEW JERSEY: Newark 4, 75 Lock St. 

OHIO: Cincinnati 2, 729 Temple Bar Bldg. PENNSYLVANIA: Philadelphia 20, 5220 North Fifth St.... Pittsburgh 17, 5626 Phillips Ave. 
TEXAS: Fort Worth, 1717 East Presidio CALIFORNIA: Los Angeles, 1317 Esperanza St. MARYLAND: Baltimore 20, 39D Oak Grove Dr. 

In Canada: Cieco Pneumatic Tool Company of Canada, Ltd., 927 Millwood Road, Toronto (Leaside), Ontario 
DISTRIBUTORS IN PRINCIPAL CITIES OF THE UNITED STATES AND THOUGHOUT THE WORLD 333, 
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Doiit Scout Around for Buttons (cthbát Is ts) is 

4 

TNE 
L111LE 

INDIAN Sgys, 

Sangamo can furnish 
SILVERED MICA BUTTON CAPACITORS for any requirement 

Jfle LOS 

SC52-a 

90 

You can count on Sangamo whenever you need 
small sized, light weight button capacitors that 
are electrically and mechanically stable. 

Sangamo Silvered Mica Button Capacitors meet 
all requirements of components for V. H. F. and 
U. H. F. applications. They have extremely low 
series inductance-ideal for application in high 
frequency circuits. Button capacitors with tem- 
perature coefficients and drift characteristics up to 

and including "E" of JAN -C-5 specification can be 
furnished. These capacitors are encased in silver 
plated, corrosion resistant brass. The case serves 
both as a shield and as the low potential terminal. 

Sangamo Buttons are stable over a normal operat- 
ing range from minus 50° C to plus 85° C. Higher 
operating temperature requirements will be con- 
sidered and may be negotiated with our engi- 
neering department. 

PAPERMICASILVERELECTROLYTIC 
CAPACITORS 

SANGAMO ELECTRIC COMPANY 
MARION, ILLINOIS 

IN CANADA: SANGAMO COMPANY LIMITED, LEASIDE, ONTARIO 
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J 

Another Great 

in 

MINIATURIZATION 

20 -Terminal, Plug -In Hew er In 1" Dimension 

The socket shown below was 

made by the Cinch Manufac- 

turing Co.. of Chicago, Illinois. 

RMUIC tl5^' brochure 

Write for your copy of our new 32 -page 
roc utre 

the most complete and informative p resen 

ever made on hermetic seals. 

The Electra -Seal Corporation of Des Plaines, 

Illinois, is an acknowledged 
leader in the field 

of hermetically sealed le trowas inacompe there- 

of 

is 

ex hational quality. 

fore, 'hat it should single out HERMETIC SEAL 

a needed, polarized 

PRODUCTS CO. to develop maximum 
lug -in header in a 

1" 
maximum 

um 
dimensionl, p HERMETIC, with 

dimension. It knew that only 

its vast experience, equipment and engineering plug 

staff could design and develop 

one that would be able to withstand the 

mass spectrometer tests to which it would be 

subiected for leaks and cracks. Each and ever y 

tested in Elo- 
con- ponent is thoroughly udlity standard 

Seaflrs efforts to maintain the q 

for which it has become famous. 

the 20 -terminal, ceramic -metal plug has 7 terminals 

on the inside circle and 13 
t in 

the 
esouter ccircle. i It 

is 
plug o 

7avcilable 
for nt app 

positions as shown on the print. 

wilt 7 different polarized p 

our own problems in this highly 

nacti ag 
b Y field to our specialist -engineers. 

eager to be of help. 
They are nag 

Newark 7, New Serse 
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COIL FORM 
SPECIFICATIONS 

Coil Mounting 
Form Stud 

A. 

Material Thread 
Form 

Mounted 

LS T 

a 
L-5 Ceramic 

Size O,p. Height 

LS56 
L S Ceramic 8-32 s l; -,, 

LS8L. Ceramic 10.32* %s, '3= 
L. Ceramic 14-28* z , 2742" 

LS3 
PaperM 

Paper 
Phenolic 

;4-28* 
328* ' 126,E 

LS4fi 
Paper 

Phenolic 
1 

/.. 
2t .. 

Phenoii j_ 28 '/a" i 
c 

*These 28 /.. 2., 
slugs types provided 

ifixed 
terminals. erm na/ All others 

with 
spring 

locks for 
fixed LST, loth have ad 

°LSTL 

terminals secured 
by 

available ring 
LSTL sam by nyion.phe 

oßwitß a as LST but with slug locking 
spring. 

Here are the coils you want 
... the way you want them! 

Take advantage of one of C.T.C.'s 
most popular and useful services .. . 

the winding of slug tuned coils to exact 
specifications. Single layer or pie types 
furnished. You can be sure your specs - military or personal - will be faith- 
fully followed to the last detail of ma- 
terials and methods, and with expert 
workmanship. 

C.T.C. coil forms are made of quality 
paper base phenolic or grade L-5 sili- 
cone impregnated ceramic. Mounting 
bushings are cadmium plated brass and 
ring type terminals are silver plated 
brass. Terminal retaining collars of 
nylon -phenolic also available in types 
LST, LS5, LS6. 

Wound units can be coated with dur- 
able resin varnish, wax or lacquer. Both 

coils and coil fcrms are furnished with 
slugs and mounting hardware - and 
are obtainable in large or small produc- 
tion quantities. Be sure to send com- 
plete specifications for specially wound 
coils. 

All C.T.C. materials, methods, and 
processes meet applicable government 
specifications. For further information 
on coils, coil forms or C.T.C.'s special 
consulting service, write us direct. This 
service is available to you without extra 
cost. Cambridge Thermionic Corpora- 
tion, 437 Concord Avenue, Cambridge 
38, Mass. West Coast manufacturers, 
contact: E. V. Roberts, 5014 Venice 
Blvd., Los Angeles, and 988 Market 
Street, San Francisco, 
California. 

CAMBRIDGE THERMIONIC 
CORPORATION 

custom or standard ... the guaranteed components 

See our listing in Electronics Buyers' Guide 

NEW CERAMIC COIL FORM KIT. 
Helps you spark ideas in designing elec- 
tronic equipment or developing proto- 
types and pilot models. Contains 3 each 
of the following 5 C.T.C. ceramic coil 
form types: LST, LS5, LS6, L57, LS8. 
Color -coded chart simplifies slug -identi- 
fication and gives approximate fre- 
quency ranges and specifications. Nylon - 
phenolic collars to replace metallic rings 
available with kit for all ceramic coil 
forms except LS7 and LS8. 

NEW NYLON -PHENOLIC COLLARS. 
Terminals held securely; soldering spaces 
doubled; excellent for both bifilar and 
single pie windings. Show an increase in 
Q and many new benefits over metallic 
rings - without impairing in any way the 
moisture- and fungus -resistant qualities of 
coil form assemblies. 

w 

92 April, 1952- ELECTRON ICS 



AS A SHAFT ... Rollpin serves as an 
axle for the sparkwheel of a cigarette 
lighter. No riveting or threading nec- 
essary ... faster assembly. Note flush, 
clean fit. 

AS A KEY ... Rollpin demonstrates its 
ability to do away with precision tol- 
erances, in this heating system damper 
arm. Faster, cheaper and more satis- 
factory than usual assemblies. 

AS A DOWEL . Rollpin is used here 
to prevent rotation of a thrust bear- 
ing. No reaming, no special locking. 
Easily removed. Lowest possible dowel 
pin cost. 

AS A CLEVIS PIN ... here Rollpin holds 
firmly in clevis, permits free action of 
moving member. Rollpin application 
above is with the plate of a home 
workshop tool. 

AS A STOP PIN ... in this application, 
Rollpin is shown in a ratchet wrench 
adaptor. With its light weight and 
high shear strength, Rollpin functions 
perfectly ... cuts assembly costs. 

AS A SIMPLE FASTENER ... Rollpin re- 
places a set screw in pinning a gear to 
a shaft. Assembly time is shorter, serv- 
ice life longer. Vibration -proof flush 
fit. Easily removable. 

YOUR IMPORTANT FASTENING JOBS 

are cheaper .. . faster, with 00 
Rollpin is a pressed -fit pin with chamfered 
ends. It drives easily into holes drilled to nor- 
mal tolerances, compressing as driven. No 
reaming, no tapering, no extra assembly steps 
required. Rollpin fits flush, locked in place 
by the constant pressure it exerts against 
the hole walls. Can be inserted with auto- 
matic press, or by hand-removable with a 
drift or pin punch. 

Rollpin is reusable again and again. 

Elastic Stop Nuts with the famous red collar 

are another ESNA product 

I 
TRADE MARK 

MAIL COUPON TODAY. If your present operations or 
plans include the above applications-or set screws, rivets, 
hinge pins, cotter pins, pivot pins, taper pins-you can't 
afford to be without complete details on Rollpin. Write now- 
find out how much faster and cheaper Rollpin can do the job. 

Section R1-421, Elastic Stop Nut Corporation of America 
2330 Vauxhall Road, Union, N. J. 
Please send me the following free information 
on ESNA self-locking fasteners: 

E Rollpin bulletin and sample Rollpins AN-ESNA conversion chart 
E Elastic Stop Nut Bulletin E Here is a drawing of our product. 

What fastener do you recommend? 

Name Title_ 
Firm 

Street 

City Zone State_ 
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Marchant Calculating Machine Company 

"They make no mistake 
in figuring resistor costs" 

says L. F. Church, L. F. Church Company, San Francisco, 

representative for Ward Leonard Electric Company 

It's cart in terms of performance that counts with the 
makers of Marchant calculators. 

A lot of arithmetic would be delayed if resistors failed 

to work in these push-button multiplication calculators. 
That's why Marchant insists upon quality resistors, 
rather than taking a chance with bargains. 

How do you tell a quality resistor? 
It's true that most resistors look alike. A resistor is a 

simple piece of equipment-really nothing more than a 

piece of ceramic tubing ... a couple of terminals ... a 

piece of resistance wire ... and a protective coating. 
But there the similarity ends, because in the important 

things that really count, resistors are miles apart! And 

the biggest difference is that all of the resistor is actually 

made by the company that sells it. 
The only way to be sure that all components will react 

the same to changes in temperature is to balance their 
thermal characteristics. 

Take the tube. Companies like Marchant are depend- 
ing on that high -density, non -porous, high -dielectric 
strength, perfectly cylindrical Ward Leonard ceramic 
core, with smooth surface and straight ends. 

They also know the terminals are made of the right 
alloy to permit proper expansion ... and that they're 
securely, rigidly, clamped to the core. 

They know the wire is drawn especially for their type 
of resistor ... is capable of withstanding great overloads 
... has uniformly low coefficient of resistivity. They 
also know the coating provides a complete hermetic 
seal, highly resistant to thermal shock and to high 
humidity, acids, alkalies, electrolysis. 

You can be sure of quality, by buying your resistors 
from the one manufacturer who manufactures, not just 
assembles, all the components that go into resistors. 
Play it safe and sound-insist upon vtrRoHM resistors. 

4 
WARD LEONARD u WARD LEONARD 

ELECTRIC COMPANY 
MOUNT VERNON, NEW YORK 

R eiu E aoceoted toxmh /892 
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CERAMIC CORES are made by extruding 
refractory material from hydraulic presses 
such as this in Ward Leonard's plant. 

VITREOUS ENAMEL for coating is fritted, 
then ground to exact fineness in these 
revolving '"ball mills." 

RESISTANCE WIRE sample is being proc- 
essed in the combustion furnace to insure 
accuracy of alloy formula. 

VITROHM vitreous enamel is measured by 
interferometer for coefficient of thermal 
expansion, melting and annealing points. 

Uniform Quality-Matched Thermal Characteristics- 
Long Service Life of VITROHM Resistors- 

Result From Unified Manufacture 
All components of a VITROHM re- 

sistor are made by Ward Leonard, the 
only manufacturer who makes, not just 
assembles, all parts. 

Vitreous enamel coating and cer- 
amic cores are formulated and made 
by Ward Leonard-wire is drawn to 
their specifications. 

This means that all parts are uni- 
form in quality, balanced in respect to 
thermal coefficient of expansion. 

There's no loosening, no failure, 
due to unbalance of thermal charac- 
teristics, heat affects all parts the same 
way, which in turn means longer life. 

VITROHM resistors will stay on the 
job under the most adverse operating 
conditions where a less carefully made 
resistor would break down. Thermal 
shock, vibration, corrosive atmo- 
sphere, overloads, even prolonged ex- 
posure to humidity and electrolysis 
will not affect their periormance. 

MOTOR 't`p 

CONTROLS 

DISTRICT OFFICES 
AND REPRESENTATIVES 

Atlanta 5, Ga. 

C. B. Rogers and Associates, 1000 Peachtree St., N. E. 

Baltimore 18, Maryland 
Durling Electric Co., 2322 No. Charles St. 

Charlotte 1, No. Carolina 

James L. Highsmith & Co., P. 0. Box 1011 

Chicago 4, Illinois 
Ward Leonard Electric Co., 53 West Jackson Blvd. 

Cincinnati 2, Ohio 

Sheldon Storer and Assoc., Trans. Bldg., 307 E. 4th St. 

Cleveland 14, Ohio 

The Ambos -Jones Co., 1085 The Arcade 

Corpus Christi, Texas 

Branca-Krachy Co., Inc., 126 North Staples St., 

P. 0. Box 463 

Denver 2, Colorado ... Mark G. Mueller, 1644 Blake St. 

Detroit 21, Michigan 

Jesse W. Eakins Co., 16575 James Couzens Highway 

Hartford 6, Conn. 

Ward Leonard Electric Co., 37 Webster St. 

Houston 1, Texas 

Brance-Krachy Co., Inc., 4411 Navigation Blvd. 

P. 0. Box 1724 

Kansas City 2, Mo...Maury E. Bettis Co., 406 W. 34th St. 

Knoxville, Tenn. 

John G. Pettyjohn, 1243 North Broadway, 

Los Angeles 13, Cald. 
P. 0. Box 395 

Ward Leonard Electric Co., 420 So. San Pedro St. 

Memphis 3, Tenn. 

E. E. Torkell, 198 So. Main St., P. 0. Box 4020 

Minneapolis 5, Minn. 

Newark 2, N. J. 
Marvin H. Kirkeby, 437 Oliver Ave., S. 

Ward Leonard Electric Co., 1060 Broad St. 

New Orleans 13, La. 

Electron Engineering Co., 1050 Constance St. 

Philadelphia 2, Pa. 

Ward Leonard Electric Co., 112 South 16th St. 

Pittsburgh 16, Pa. W. A. Bittner, 3045 W. Liberty Ave. 

Roanoke, Ya.. Lynn H. Morris, 2603 Dorchester Dr., Rt. 2, 

Rochester 7, N. Y. 
P. 0. Box 5097 

St. Louis 10, Mo. Ward Leonard Electric Co., 66 South St. 

Ward Leonard Electric Co, 4030 Chouteau Ave. 

Salt Lake City 1, Utah 

San Antonio, Texas 
Leonard M. Slusser, 318 Dooly Bldg. 

Brance-Krachy Co., Inc., 434 Transit Tower Bldg. 

San Francisco 3, Calif. L. F. Church Co., 750 Natoma St. 

Seattle 4, Wash. 

Northwestern Agencies, Inc., 4130 First Ave., So. 

Tucson, Arizona 

Central Station Equipment Co., 2323 Aviation Highway 

Washington S, D. C. 

Federal Engineering Co., Inc., 1109 K. St., N. W 

CANADA 
Edmonton, Alta .D. M. Fraser, Ltd., 10627-101 St. 

Halifax, N. S D. M. Fraser Ltd., 702 Robie St. 

Montreal 25, P. 0. 
D. M. Fraser, Ltd., 1570 St. Matthew St. 

Toronto 1, Ont... D. M. Fraser, Ltd., 54-56 Lombard St. 

Vancouver, B. C.... D. M. Fraser, Ltd., 716 Comble St. 

Winnipeg, Man D. M. Fraser, Ltd., 401 Ave. Bldg. 

EXPOR T 
New York 4, N. Y Ad. Auriema, Inc, 89 Bread St. 

Ward Leonard's com- 
plete engineering text- 
book, "Handbook of 
Power Resistors," $3. 
per copy., 
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From highest headquarters 
to front line fox hole ... 

:;:::: :: ....................... 

Key to 

Subminiaturizatio 
Timely example of Mallory 

capacitor know-how is the 
new Tantalum capacitor, 
developed by Mallory for 

the Armed Forces submini. 
aturization program. It is 

remarkably efficient from 

-60°C. to +200°C. 

In the gigantic production effort now under way to meet 
the Nation's military needs, electronic equipment has an 
increasingly responsible role. 

At every level, from highest headquarters to front line fox 
hole, military personnel and equipment depend on elec- 
tronic devices. And no electronic equipment can operate 
without capacitors. 

To assure dependable performance of their equipment, 
many manufacturers rely on Mallory capacitors. 

They know Mallory produced the first high voltage dry 
electrolytic capacitor ... pioneered electrolytic capacitor 
miniaturization ... developed designs providing long shelf 
life and wide temperature range characteristics. They know 
Mallory offers unique facilities, personnel and products. 

It will pay you to use Mallory capacitors in your electronic 
equipment ... to consult Mallory on any problem involving 
the application of standard capacitors, the development of 
special types, or the simplification of related circuits. 

P. R. MALLORY a CC..Inc. 

MALLORY 
P. R. MALLORY & 

SERVING INDUSTRY WITH 
Electromechanical Products-Resistors Switches TV Tuners Vibrators 

Electrochemical Products-Capacitors Rectifiers Mercury Dry Batteries 

Metallurgical Products-Contacts Special Metals Welding Materials 

CO., INC., DIANAPOLIS 6, INDIANA 
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AGIN NATURE ... The current 
conjecture is that the FCC plan for 
defreezing television stations will 
allow radiated power of 100 kw on 
channels 2 to 6, 200 kw on chan- 
nels 7 to 13, and 1,000 kw (or pos- 
sibly unlimited power) on the uhf 
ehannels 14-83. This looks like 
rather rank discrimination against 
the pioneering television stations, 
who ran up the red ink during the 
early years of tv broadcasting, 
most of which sit on channels 2 
through 6. It also looks, less obvi- 
ously, like some fairly ripe dis- 
crimination against a potfull of 
potential televiewers in remote 
areas. 

The reasoning behind it has a 
bureaucratic ring. Seems like 
everyone is now agreed that sta- 
tions on uhf channels will have a 
tough time competing with vhf sta- 
tions, since nature has arranged 
that vhf signals carry farther, for 
given power and antenna height, 
than do uhf signals. The Commis- 
sion is understandably anxious to 
have the uhf spectrum occupied, 
despite this disadvantage, and is 
accordingly doing everything in its 
power to augment uhf coverage by 
allowing higher power to be used. 
This is known as legislating a fact 
of nature into oblivion. 

We predict the differential in 
allowed power won't last long, for 
the following reasons: Whatever 
power can be economically radi- 
ated on uhf channels, more power 

CROSS 

TALK 

can be radiated for the same cost 
on the vhf channels. This is true 
because efficiencies are higher in 
vhf tubes and circuits. It is also 
true that whatever coverage you 
can get on uhf channels with high 
power, you can get more coverage 
on vhf channels with the same 
high power. This follows from the 
fact of nature cited above. 

So, if you hold down vhf powers 
to 100 or 200 kw while allowing 
uhf stations 1,000 kw, you cut off 
service to those who live just 
beyond the range of either class of 
station, service which could be 
rendered only if the vhf stations 
were allowed higher power. These 
marginal viewers may not seem 
important right now, but lots of 
'em are members of the grange, 
and we predict they'll be heard, 
and loud, just as soon as the rural 
Congressmen find out that the lack 
of service has been legislated, not 
imposed by nature. Then the 
power restriction on vhf stations 
will most certainly be abandoned, 
at least in those localities where 
interference levels permit in- 
creases in power without detriment 
to the existing service. 

Some government engineers are 
muttering that the proposed differ- 
ential in power is justified by the 
fact that coverage limitations on 
uhf channels will also restrict in- 
terference. But that's wishful 
cogitation in our book. A mega- 
watt may create more interference 

but it will also serve more people 
than 200 kw. The interference 
pattern remains constant when all 
stations on the same and adjacent 
channels continue to operate with 
equal power, no matter what the 
absolute level of that power. 

FIGURES . . . To those who 
haven't yet studied our statistics 
page "Figures of the Month" (p 4 
each issue) we recommend at least 
a cursory glance. We're amazed 
every time we read the proofs. 
Last month, for example, the num- 
ber of amateur station licenses 
exceeded 100,000 for the first time. 
The figure this month is 103,570! 
I{now how many receiving tubes 
are sold a month? Something like 
30 million, 20 million of which 
go into new tv and radio sets. The 
current factory value of tv sets is 
about 9 times that of electric radio 
sets. The value of induction -heat- 
ing equipment currently ordered is 
about 9 times that of dielectric 
ditto. The tv set population in 
Chicago and Los Angeles is a 
standoff. There are 506 applica- 
tions for tv stations pending before 
the FCC. Advertisers spent $28.4 
million with the major tv and radio 
networks in the month of Decem- 
ber 1951. 

The FOM page is meant for 
browsing; so browse away. We 
dare you not to be impressed with 
the length and breadth of this elec- 
tronics business of ours. 
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SEARCH 
Electronics in and 

RESCUE 
Communications networks quickly coordinate land, sea and air transport for rescue of 

disabled -aircraft and ship personnel. Weather instruments, navigational aids and signals 

using vacuum -tube techniques are exemplified on floating islands in the Atlantic Ocean 

USCG cutter "Cook Inlet" is typical Ocean Station Vessel engaged in weather and 
rescue service in the North Atlantic under ICAO agreement with other countries 
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Teletypewriter, telephone and radio -circuit connections from a representative Search 
and Rescue Coordination Center to cooperating agencies. aircraft and ships. There 

are many other possible interconnections among the various mobile units 

sEARCH AND RESCUE (SAR) is 
an international civil service 

to insure greater safety of life at 
sea and in the air. Although of 
primary importance on or near the 
ocean, its charter provides for serv- 
ice to overland flights and in disas- 
ters such as floods. 

The Department of Commerce, 
through CAA, is responsible for de- 
veloping and integrating plans for 
civil aviation search and rescue on 
land of United States jurisdiction 
and acts as the coordinating agency 
in areas not otherwise covered by 
the Treasury Department. The De- 
partment of Defense makes its fa- 
cilities available for civil needs 
when called upon by a coordinating 
agency. The Weather Bureau (De- 
partment of Commerce), Civil Aer- 
onautics Board and the Federal 
Communications Commission also 
participate. 

Role of Coast Guard 

The Treasury Department, 
through the United States Coast 
Guard, is responsible for search 
and rescue facilities on and 
over the high seas, bodies of water 
and the land areas adjacent. For 
this reason, the role of the Coast 
Guard has been more romantic and 
varied than that of any other one 
agency. 

The electronic equipment con- 
trolled by Commander, Eastern 
Area SAR Coordination Center 
(USCG) in New York City is rep- 
resentative of that used in other 
areas. It indicates the utter de- 
pendence of safety measures upon 
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By A. R. DaCOSTA 
Chiel Radioman, USCG 

Cape May Court House 
New Jersey 

Typical radiobeacons useful to ocean 
vessels and over -sea aircraft. Conven- 
tional d -f equipment is used with first 

five in list 

several modern electronic tech- 
niques. 

The following description lists 
only equipment and operations of 
an unclassified nature not affecting 
the military or naval security of 
the United States. Details of all 
offshore aids to navigation and pi- 
lotage are likewise beyond the scope 
of this article. 

Not illustrated is the Primary 
Radio Station common to each 
Coast Guard district. These sta- 
tions handle all offshore radio traf- 
fic for the district besides guarding 
.500 kc (international distress fre- 
quency), 2,670 kc (CG calling and 
small -boat distress frequency) and 
8,280 kc (interim U. S. h -f safety 
and distress frequency). These sta- 
tions are also equipped to take m -f 
direction -finder bearings. 

Each district maintains at least 
one cutter in constant communica- 
tion with the shore and equipped 
with loran, radar and conventional 
direction -finding equipment. Cutter 
and Ocean Station Vessels crews 
are trained to pick up survivors 
from aircraft that are forced to 
ditch in the area that they are 
guarding. Such craft may sink 
within seconds or a few minutes of 
hitting the water. 

The Search and Rescue coordi- 
nator may have to call upon FCC 
monitoring stations for assistance 
in obtaining long-range fixes on lost 
or disabled air and seacraft. The 
Commission operates the only moni- 
toring and direction -finding net of 
its kind in the United States. There 
are sixteen stations interconnected 
by communications circuits on the 

TYPICAL RADIOBEACONS 

Lighted Buoy Marker 
Low -power rodio marker beacon for harbor en- 
trances and channels where shore installation im- 
practicable. 

Manasquan Inlet ! 10 -mile range, marker. Continuously sends 0.5 - 
(see explanation) 312 kc I second mcw dashes for 13.5 sec; silent 1.5 sec. 

Scotland Lightship -- 294kc 

Barnegat Lightship - - - 286 kc 

Simultaneous Fog- 
horn Signal 

Cape Cod (shore) -- 302 kc 

20 -mile ronge, omnidirectional, continuous carrier 
with 1,000 -cps code superimposed. 

100 -mile range, omnidirectional, on 1, off 2 min- 
utes during low visibility; on from 20 to 30 minutes 
past and 50 to 60 minutes past each hour in fair 
weather. Fog horn sounds simultaneous with mcw 
radio signal. Time delay indicates distance. 

200 -mile range, omnidirectional, carrier on 1, off 
2 minutes with 1,000 -cps code superimposed. Most 
powerful type of radiobeacor. Like all those above, 
can be used to take direction -finder bearings. 

Corner 
Reflectors 

Ramark 
Presentation 
on PPI 

rt 

Radar corner reflectors mounted on standard 
lighted buoy give strong reflection for ship radar. 

Ship radar is detuned slightly to pick up Ramark 
beacon signal. All other targets disappear. Only 
azimuth of Ramark is shown on PPI. 

Racon I Racon transmits a coded signal when triggered by 
Presentation ! signal from ship or other radar transmitter. Ani- 
on PPI I mirth, range (pip nearest center) and coding on PPI. 

-I - --- 
Crossing of electronic lines of position from two 
pairs of Loran pulse transmitters provide fix to 
vessel equipped with Loran indicator and charts 
of region. 

Loran 

Table I-Partial OSV Equipment 

Type 

Beacon Transmitters 

Frequency Range Emission Power (watts 

(VFO or Crystal) 275-510 kc A2 750 
Transmitters. 0.2-400 mc A1,A2,A3 25-500 

( Portable). 2-5 mc Al 10 
2-5 A3 3 

(Mobile) 2-3 mc A3 1 
Receivers. 0.2-400 mc A1,A2,A3 

(Portable) 2-8 mc A1,A2,A3 - 
(Mobile, same as Communication Trucks, see Table II) 

Radar (surface search) 9 kmc Pl 300 kw peak 
(general search) 200 mc P1 500 kw pe:r'; 

Direction Finder (scope).... . 250-1,500 kc A1,A2,A3 
Loran Receiver 1,750-1,950 kc Pl 
Echo Sounder 18 kc - 200 
Radiosonde 82 mc A2 1 
Rawinsonde (Radar reflector attached to free balloon followed by radar) 
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Ocean Station Vessels are manned, equipped and operated to provide all search and rescue functions as well as obtain meteoro- 

logical and other scientific observations. Vessel is on station at center of 210 -mile square (at right) and so indicates by beacon 
transmissions "OS". Ship at square marked would, instead, send "IiN" 

continent, with an additional one in 
Hawaii and one in Alaska. During 
fiscal 1950, the net handled 116 
cases and in 1951, 168 cases. 

Combined Operations 

As an example of the unusual 
combinations of facilities often re- 
quired in Search and Rescue, the 
well -publicized and completely suc- 
cessful rescue of crew and passen- 
gers of the seaplane, "Bermuda 
Queen" might be cited. This craft, 
flying westward with 69 persons 
aboard, passed Ocean Station Char- 
lie. Two hours later, the pilot de- 
cided he would be unable to reach 
Gander, Newfoundland, and re- 
versed his course to ditch alongside 
Coast Guard cutter "Bibb" on sta- 
tion Charlie. 

Because of abnormal sunspot ac- 
tivity, communications between the 
craft and both Gander and the 
"Bibb" were impossible. Those be- 
tween the "Bibb" and shore 
stations were badly impaired. 
However, a Trans -Canada plane at- 
tempting to relay between the 
"Bermuda Queen" and Gander was 
heard in Port Lyautey on the 
northwest coast of Africa. 

From there, information was re- 
layed to CAA in New York City via 
the Azores. Details of the ditching 
were available in New York in less 
than two minutes, despite the 5,- 
000 -mile roundabout circuit. It is 
estimated that in this operation, 
some $567,000 worth of electronic 
equipment alone was employed. 

Table II-Representative SAR Equipment 

SEA PLANES AND LAND PLANES WITH DRO P PABLE BOAT 

Type Frequency Range Emission Power (watts) 

Transmitters. 300-600 kc Al 123 

3-18.1 me Al 125 

200-1,500 kc A1,A2,A3 100 

2-18 me A1,A2,A3 100 

I eceivers. 200-500 kc Al,A2,A3 - 
2-18 me A1,A2,A3 

Trans-Rec Comb 0.55-9.1 me A2,A3 
100-150 me A3 

100-150 me A3 

Automatic Direction Finder 100-1,750 kc A1,A2,A3 
100-150 me A1,A2,A3 

Radio Altimeter 420 me Pl 
Radar. 9 kmc Pl 
Loran Receiver 1,750-1,950 kc Pl 

COMMUNICATION TRUCKS 

Transmitters. 300-600 kc 

(VFO) 2-13 me 
Receivers 100-400 kc 

0.48-30 me 
0.5-14 me 

Transceivers (Crystal). 2-3.5 me 
\uxiliary equipment includes handie-talkie sets, 

batteries, provisions for operations enroule 

PATROL BOATS 

A1,A2,A3 
A1,A2,A3 
A1,A2,A3 
A1,A2,A3 

A2,Á3 
A3 

gas -driven 

Trans-Rec Comb 2-3.5 me A3 

Direction finder 220-1,600 kc A1,A2,A3 

Radar 3 kmc Pl 

15 

8 
6 

100 
100 

10 
generator, extra 

25 

100 
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Rating New Test Methods 
New statistical sampling technique reduces time and money spent in assembling prod- 
ucts that are foredoomed to be rejects. Basis is simple J -index for evaluating different 

methods of testing component parts before assembly 

vvITH FIXED -FREQUENCY mag- 
netrons valued at $1,000, the 

frequency -determining anode ele- 
ment can cost about $100. If meas- 
urement of the raw anode frequency 
makes possible evaluation of the 
final tube frequency, then use of 
anodes which would fail to make 
an acceptable unit can be avoided. 
In short, it is less expensive to use 
a diagnostic test for rejecting mag- 
netron anodes than to reject finished 
magnetrons. 

Germanium diode -type crystal 
rectifiers commonly used in tele- 
vision receivers should be able to 
withstand the effects of humid at- 
mosphere. By the use of a humid- 
ity chamber, the behavior of the 
final product under special condi- 
tions is used to forecast the be- 
havior of the final product under 
some future condition. If the hu- 
midity test is too severe, how- 
ever, many crystals would be re- 
jected that would be perfectly 
acceptable. If the test is not severe 
enough, crystals which should be 
rejected will be sent out into the 
field. In the first case, consumer 
costs go up, which is always unde- 
sirable; the alternative is that con- 
sumer quality goes down, also 
undesirable. 

To avoid being caught on the 
horns of this dilemma, we seek a 
test that will pass the most good 
crystals and reject the most bad 
crystals, thereby reducing waste 
to the advantage of both producer 
and consumer. If too many defec- 
tive units get out, highly valued and 
carefully developed customer rela- 

By EUGENE D. GODDESS 
Sylvania Electric Products Inc. 

Boston, Mass. 

tions are seriously endangered. 
As a result of long acquaintance 

with just such problems as these, 
the medical profession has devel- 
oped methods for evaluating simpli- 
fied new diagnostic procedures that 
replace well -established but time- 
consuming laborious methods. In 
the balance of this paper one of 
these rating methods, known as the 
J -index, is discussed. 

The J -index provides an objective 
method of choice between diagnostic 
tests when more than one such test 
is available. It is used to determine 
which test has a greater probability 
of accepting good parts and reject- 
ing bad ones. It is the average of 
the abilities of the test to separate 
the good from the known good and 
the bad from the known bad. 

Magnetron Test Problem 

Suppose the present method of 
ascertaining the final frequency of 
a magnetron is to measure the 
resonance of its anode before assem- 
bly. This is a satisfactory diagnos- 
tic measurement; most of the 
anodes that it classifies as good re- 
sult in tubes which are likewise 
classified as good. 

A suggestion is made that since 
the resonant frequency is a function 
of the anode geometry, a resonance 
measurement with the anode at 
operating temperature would be a 
better diagnostic test, since the ele- 
vated temperature might alter the 
anode geometery by expansion, re- 
sulting in frequency shift. 

Two tests are available for mak- 
ing a diagnosis : Method A, the cold 

resonance test, and method B, the 
hot resonance test. Failure to use 
the best test possible will result in 
the above -mentioned costly ineffi- 
ciency. Consequently, one seeks an 
objective method of test rating, 
wherein these tests are rated 
against some test of known merit 
applied to a reasonably large num- 
ber of units. 

Use of the J -Index 

Sometimes the best test from the 
point of view of ratings is not 
necessarily the best test from the 
viewpoint of the economics of the 
situation. For example, if it costs 
more dollars to make an error in re- 
jecting good tubes than it does in 
passing bad tubes, we might elect 
to make a least costly error. The J 
test ratings, however, are based on 
the assumption that both errors are 
equally undesirable. 

In the example, the comparison of 
the cold -resonance diagnosis to the 
completed tube classification as de- 
termined at final test is summed up 
in an index figure, called the 
J -index. Likewise, the elevated - 
temperature resonance diagnosis is 
summed up in the same manner, 
giving rise to a J -index value for 
that test. These two indices are 
compared; the higher the absolute 
value, the better the diagnostic test. 

The J -index offers ease of com- 
putation. The data is set up in 
tabular form, then multiplication, 
subtraction and division provide an 
excellent objective measurement of 
diagnostic efficiency. 

Without the J test, conclusions 
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drawn which are based on a visual 
inspection of the data can often 
lead one astray. Fortunately, there 
is an extremely simple method of 
evaluating tests which should find 
great use among engineers because 
of the ease of computation. 

Recently, Dr. W. J. Youden of the 
National Bureau of Standards pub- 
lished a paper in the Jan. 1950 issue 
of the magazine Cancer which 
pointed the way to an elegant solu- 
tion in dealing with this problem. 
Engineers can learn much from 
biostatisticians about maximizing 
the information obtained from a 

minimum of data. 

Errors 

Two kinds of errors can be 
made in a diagnostic test. Units 
may be classified as good which are 
actually bad, and units may be 
classified as bad which are actually 
good. Those errors of diagnosis 
are called false bads and false 
goods, respectively, as shown in 
Table I. 

No false bads and no false goods, 
that is, no mistakes in judgment 
characterize the perfect diagnostic 
test. 

To compare two diagnostic tests, 
we must determine whether the 
differences in the experimental data 
are due to chance or due to real 
differences. 

Meaning of J -Index 

In a diagnostic test we seek to 
differentiate between the good and 
the bad. If a and b of Table I are 
equal, then the test has no ability 
to differentiate whether the known 
good are good or bad. Consequently, 
since a/ (a + b) is the fraction of 
correct diagnoses, and b/ (a-+ b) is 
the proportion of incorrect diag- 

noses of the known goods, then the 
difference between these fractions, 
(a - b)/(a + b), is a measure of 
the ability of the test to separate 
out the known goods. In the same 
vein, (d - c) / (d + c) is a measure 
of the discriminatory ability of the 
test on known bads. The avera?ea 
of these two abilities is J: 

1 a-b d -c ad - bc J 
2 a+ b+ d+ c (a+b) (d+c) 

The J -index varies in numerical 
value from -1 to +1. A J -index 
of -1 simply means that perfect 
misclassification has been accom- 
plished ; in other words, the reaction 
one thought was characteristic of 
bad units was, instead, character- 
istic of the good. Thus one can 
always choose classifications so that 
the J -index varies from 0 to +1. 
When neither false goods nor false 
bads are present, the J -index is 
unity. 

A negative J indicates that the 
known bad tubes are not as likely 
to be diagnosed as bad as were 
known good tubes. This contradic- 
tion to one's expectations is revealed 
as a negative number. 

Accuracy of J 

To compute the error in J, we 
assume a universe binomially dis- 
tributed in which the standard de- 
viation a of the fraction defective 
in a sample from the mean number 
of defectives is given as 

= VPQ/N 

where P is the fraction defective, 
Q = 1 - P and N is the sample 
size taken in the evaluation of P. 

Consider the universe of known 
goods: 

P a+l, 
a 

Table I-Classification of Errors in Diagnostic Tests 

Basis of 
Classification Classificati( 

T EsT 
'Total 

Good liad 

KNOWN 

(Good) a b a+h 
(False Goods) 

(Bad) c 
(False Goods) 

cl c + cí 

Total a + b + d a+b+c+d 

Q =1-P=1a+b a+b 
N=a+b 

Consequently, the standard devi- 
ation of the known goods is : 

- 
PQ _a b_ 

N - a+ 
+b 

ab 

(a + b)3 
Similarly, for the standard devia- 
tion of known bads we obtain: 

O(-) = 
(1)3 

Since independent standard devia- 
tions add as the square root of the 
sums of the squares, the standard 
error of the J -index is: 

cd 

(c + 

ab cd 
Q = 1 0'4)2 + Q(-)'" _ (a + b)'+(c + d)3 

Thus we have defined the J -index 
and derived its standard error. 

Confidence Level 

The standard deviation of the 
difference between the two indices 
is used as a yardstick for objectively 
evaluating the difference between 
two J -indices. The statistic 

t 
J,-J2 

ad%ff 

is approximately normally distrib- 
uted. In this equation, J, is the 
J -index of the first test, J2 is the 
index of the second test, and ad," is 
the standard deviation of the differ- 
ence between the two J's and is 
equal to 

irdiff = V 0"J12 + 0722 

If the two tests were identical, 
then t will have a mean of zero 
but, due to random fluctuations of 
sampling, would vary between ±3 
for 99.97 percent of the time. If 
the tests were really identical, 
larger values of t would be rare and 
would be taken as evidence of a real 
difference between the two tests. 

The confidence level is deter- 
mined by the value of t. Returning 
to the case of the magnetrons, as- 
sume that failure to determine 
whether a magnetron is defective 
involves an expensive error. To 
reduce costs, it is proposed to re- 
duce the shrinkage by testing the 
anodes at operating temperatures. 

Example 

Suppose 150 anodes are to be 
assembled. To avoid making mag - 
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netrons from initially defective 
anodes a search is made for an im- 
proved diagnostic test compared to 
the present cold resonance method 
(test A). 

It is suggested that if the 
resonance is measured at an ele- 
vated temperature (test B), a 
better diagnostic test will result. 
To test this suggestion, all 150 
anodes are measured cold and hot. 
Finally, they are completed and the 
product tested. The results are 
shown in Table II, in comparison to 
the diagnoses made by each of the 
methods. 

Based solely on this data, is test A 
a better diagnostic test than test B? 
Of 55 known bad tubes, test A de- 
tected 63 percent of the total while 
test H detected only 36 percent of 
the total. 

This seems to indicate that 
test A is better than test B. On 
the other hand, of the known 
125 good tubes, test A classified only 
60 percent correctly, whereas test 
B classified 68 percent correctly. 
Which of these two comparisons 
should be given greater considera- 
tion ? 

To evaluate and compare these 
diagnostic tests, we compute indices 
JA for test A and J for test B: 

JA 
ad - be 

(a + b) (c + d) 

_ (35 X 75) - (20 X 50) 
0.236 

55 X 125 

(7./A = 
(20) (35) (50) (75) 

0.0782 
(20 + 35)3+(50 + 75)3 - 

3'TJA = 0.235 

The 3a limits are therefore 0.236 
±0.235, or 0.001 and 0.471. Three 
times the standard deviation is used 
since this will include 99.73 percent 
of the cases. Any values outside of 
the 3 a limits can be assumed to be 
due to an assignable cause rather 
than chance. 

ad - bc Ja = (a ..}. b) (c + d) 

(20 X 85) - (35 X 40) 
55 X 125 

=0 .0291 

QJe = (20) (35)+(85) (40) 
11(20 + 35)3 (85 + 40)3=0.0771 

3aJB = 0.2313. 

The 3a limits here are 0.0291-± 
0.2313, or -0.202 and 0.260. 

On first glance one might conclude 
that test A is a better diagnostic 

Table II-Comparison of Results Obtained From Two Test Methods 

Test 
Method 

Diagnostic 
t ;lassification -> Amount Test 

Calls Bad 
Amount Test 
Calls Good Total 

Final Test 
Classification 4, 

A 

Known Bad a=35 b=20 55 

Known Good c=50 d=75 125 

Total 85 95 180 

B 

Known Bad a=20 6=35 55 

Known Good c=10 d=85 125 

Total 60 120 180 

test than test B, since JA>JB. Of 
what statistical significance, if any, 
are the differences in the data, or 
can they be explained as chance 
variations due to random sampling? 
If the three -sigma limits of the two 
J distributions did not overlap, we 
might conclude that the J's are 
significantly different. Since they 
do overlap, however, it is necessary 
to determine (at some level of as- 
surance) whether the overlap is 
fortuitous or significant. 

To test the significance of the dif- 
ference of two indices, proceed as 
follows : 

First, note that even if the two 
tests were identical, the difference 
between two indices would vary 
from experiment to experiment be- 
cause of pure random chance 
fluctuations. 

Second, arbitrarily select a criti- 
cal value for t, so that if the tests 
were identical, only rarely would 
this critical value be exceeded. In 
this case we shall regard a value of 
t that would be exceeded only ten 
percent of the time by chance as 
evidence of a real difference in the 
tests; thus, we choose 1.64 as the 
critical value of t. 

Third, compute t: 

t= Ji -J2 0.236 - 0.029 

Jdift V(0.078)2 + (0.077)2 

0.207 
1.88 

0.110 

It should be noted that the t -test 
is suitable for use only when the 
sample in each group is fairly large, 
that is, something of the order of 25 
to 30. When we have smaller num- 

bers to daal with, special statistical 
techniques are required. However, 
as a generalization, it is undesirable 
to attempt to make a differential 
diagnosis based on small numbers. 

Fourth, interpret the value of t 
obtained. Consultation with any 
table of areas of the normal curve 
will show that when t - 1.88 there 
is a 6 -percent probability that two 
samples selected from a single uni- 
verse could show differences this 
great or greater, due to chance. 

Fifth is the conclusion: In this 
instance at the 10 -percent level 
(t - 1.64) there is evidence of a 
real difference between the two 
tests and they should therefore be 
considered as definitely different. 
Consequently, these variations in 
data could not be due solely to 
chance and test A is a real improve- 
ment over the other. 

To obtain greater assurance, the 
procedure would be to obtain a 
sufficiently large amount of data so 
that a,, will be reduced and t will 
get larger. This is true providing 
the ratios remain approximately the 
same. 

A test as simple as the J -index 
has an almost unlimited field of in- 
dustrial application. Ease of com- 
putation and ease of interpretation 
make it extremely utilitarian. 

Acknowledgement is herewith 
given to Dr. W. J. Youden and to 
J. M. Cameron of the National 
Bureau of Standards and to many 
unnamed associates at Sylvania 
whose discussions and suggestions 
helped bring this paper into its 
present form. 
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Ultrasonic System 
Volumes up to 20,000 cubic feet can be protected by single system of one transmitter 
and one receiver. Motion of an object within space changes frequency of energy 

reflected from object, setting off alarm 

MOTION OF AN INTRUDER within 
a confined space may be de- 

tected by the ultrasonic burglar 
alarm system developed by the 
Alertronic Protective Corporation 
of New York. The system does 
away with customary protective 
forms such as foil, dowel screens, 
electric linings, and open wiring. 

The equipment operates on the 
Doppler principle. It consists of an 
ultrasonic oscillator, transmitting 
and receiving transducers and a re- 
ceiver tuned to the frequency of the 
transmitted wave. For each trans- 
mitter there is one receiver. The 
transmitter and receiver are con- 
tained within the master control 
unit shown in the photograph. The 
transducers are connected to the 
control unit by shielded cables. 

The space to be protected is filled 
with sound energy of a frequency 

By STANLEY KEMPNER 
North Rockville Center, N. Y. 

slightly above the audible range. 
This energy is radiated constantly 
in all directions and the frequency 
of the received energy is constant. 
Some of the energy is received di- 
rectly from the transmitter and 
some is received in the form of 
multiple reflections from surfaces 
within the space. As long as there 
is no movement within the en- 
closure, a stable standing -wave pat- 
tern is established and the received 
frequency remains constant. How- 
ever, when movement of any object 
occurs, the frequency of energy re- 
flected from the object increases or 
decreases as the object approaches 
or recedes. This difference in pitch 

Transmitter and receiver circuits are contained within master control unit. Transmit- 
ting and receiving transducers are shown alongside chassis 

is picked up by the receiver, ampli- 
fied and used to set off the alarm. 

The equipment also detects the 
presence of a flame. Because of the 
low density of the hot air compos- 
ing a flame, ultrasonic energy is 
reflected exactly as with a solid 
object. The flickering flame and 
the hot cone of air above it, be- 
have like a moving intruder, and 
set off the alarm. In general, the 
size of the flame that the instru- 
ment will detect depends upon its 
sensitivity setting. For any given 
sensitivity, it will detect a flame 
about one -quarter the size of the 
minimum detectable intruder. 

Circuit Design 

Figure 1 is a schematic diagram 
of the ultrasonic transmitter and 
receiver. The transmitter consists 
of a Hartley oscillator driving 
a magnetostriction transducer. 
Transmitter stability characteris- 
tics are shown in Fig. 2. 

The pick-up transducer also 
operates on the magnetostriction 
principle. Extraneous noise is min- 
imized by the use of linear detec- 
tion in the presence of the local 
oscillator signal rather than by 
sharp tuning. A crystal diode is 
included in the grid circuit of the 
relay control tube. The alarm 
relay is normally energized and its 
contacts are connected in series 
with the line to the central office. 
An open view of the master control 
unit chassis is shown in the photo- 
graph. 

All units are equipped with 
tamper switches, so that if an at- 
tempt is made to disable the system 
the alarm relay will be released. 
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Detects Intruders 
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FIG. 1-Schematic diagram of the control -unit amplifier and oscillator. Reduced signal due to change of frequency when motion is 

present in protected area releases alarm relay 

The tamper switch in the master 
control unit is in series with the 
rear contacts of the alarm relay. 

Test Procedure 

A small motor -driven vane built 
into each transmitter unit when 
actuated causes operation of the 
system for test purposes. This test 
may be conducted at will from the 
central station. 

The procedure provides for an 
overall test of the system. The 
motor -driven vane at the transmit- 
ter tends to break up the standing - 
wave pattern thereby creating a 
frequency difference which is de- 
tected by the receiver resulting in 
operation of the alarm relay. The 
test is accomplished by opening the 
central station subscriber's circuit 
which releases the test relay at the 
premises. The central station cir- 
cuit then restores in time to receive 
the alarm thus initiated. The test 
circuit is shown schematically in 
Fig. 3. 

Scope of Operation 

In general a single system of this 
type can protect a volume of up 
to 20,000 cubic feet; the exact ca- 
pacity depending on the contents 
of the enclosure. For example, if 
a large percentage of the wall area 
is occupied with sound -absorbing 
material, the range of coverage will 
be reduced. However, rugs along 
the floor or fabric along one wall 
only will not reduce the range 
appreciably. 

If greater coverage of a single 
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FIG. 3-Test of overall alarm system 
performance can be initiated at will by 
central station operator with circuitry 
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enclosure is desired, the use of sev- 
eral units is recommended rather 
than just one. 

In theory, when the system is 
set up and operating within an 
enclosure, a very definite and 
stable standing -wave pattern ex- 
ists within the protected area. 

However in practice this wave pat- 
tern is influenced by normal varia- 
tions of temperature and baro- 
metric pressure. 

This results in a pattern of areas 
of high and low intensity which 
tend to creep so that what may be 
a particularly sensitive area at one 
moment may become somewhat less 
sensitive the next. 

The inherent creeping character- 
istic of the system renders it almost 
impossible to predict the degree of 
sensitivity within any given area 
of the enclosure. However the in- 
truder cannot determine which 
areas are covered by the radiation 
pattern. 

Equipment sensitivity varies with 
both temperature and relative 
humidity, but to a greater extent 
with the latter. 

Applications 

A study of the equipment has 
been made by the Underwriters' 
Laboratories, Inc. It was concluded 
that this system is practicable to 
install, to operate and maintain, is 
stable in normal and reasonably 
abnormal operating circumstances. 

It is claimed by the manufacturer 
that the extent of coverage pro- 
vided far surpasses that given by 
existing systems. 

Several central station operating 
companies have been using this 
equipment during the past year. 
Other users include the Atomic 
Energy Commission, the Canadian 
Government and the Department 
of Defense. 
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Printed Circuits Used 

By K. H. BARNEY and 
Armament Radar Dept. 
Sperry Gyroscope Co. 

Great Neck, N. Y. 

S. MACHLIN* 
Communications Engineering 
Kollaman Instrument Corp. 

Elmhurst, N. Y. 

(Q) 

WIRING THE UNIT ASSEMBLY 

(B) 

FIG. 1-Two sides of a cross-gr:d wiring card prior to preparation for a pulse or 
video circuit. Connections can be made to the metal strips on either side. Cross 
connections require a hole pierced through the insulating card as well as the 

metal strips. A wire or a component lead is soldered to each side 

FIG. 2-Components are usually attached to one side (A) and tubes to the other (B). 

The short length of metal strip between the connections to a component are cut 

with a sharp tool and removed in the developmental stage. Previously prepared 
cards are used for production units. Heater, plate -supply, input and output 

connections are brought to a plug 

FIG. 3-When the wiring has been dip -soldered, the tubes are slipped into the 
metal cylinders (A) that hold them solidly and also act as shielding. The wiring 
card is fastened to a metal frame (B) along with the terminating plug. The metal 

frame serves as shielding and also helps dissipate heat from the tubes 

IN ELECTRONIC chassis where com- 
pactness and ease of manufac- 

turing are important, the use of 
printed wiring to replace the usual 
harness of hookup wire offers many 
advantages. Difficulty is often en- 
countered, however, in transferring 
the circuit from the haywire bread- 
board form to the production mock- 
up or the actual product in a reas- 
onable length of time during an 
accelerated development program. 
Consequently, a method has been 
developed that uses printed wires 
to replace the chassis wiring 
harness. At the same time, it re- 
tains the flexibility of the hookup 
wire harness. 

Unit Development 

The development of radar and 
computer electronic units usually 
passes through several stages. The 
electronic circuits are first tested 
on a breadboard chassis that bears 
little mechanical resemblance to the 
finished product, but allows the 
components to be easily changed. 
When the development of the cir- 
cuit has advanced to the point 
where the number of components is 
fairly well known, layout studies of 
the product may be started. 

Frequently in the case of compli- 
cated circuitry, especially when 
subminiaturizing techniques are 
used, several layouts must be tested 
by constructing various mockups 
before the mechanical layout and 
the circuit functioning are both 
satisfactory. During this period 
the circuit connections and the ex- 
act number of components are often 
revised many times, necessitating 
corresponding changes in layout. 
Furthermore, if the placement of 

Formerly with Sperry Gyroscope Co. 
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in Development Models 

Difficulties encountered in transferring circuitry from developmental breadboard to pro- 
duction model are eliminated by starting with simple, inexpensive cross -grid wiring cards 
similar to finished assembly. Connections are dip -soldered to improve product and save time 

the wiring is at all critical, as in 
high -gain video and pulse circuits, 
the layout must take into account 
the location of the harnesses. In 
developing such units the use of 
printed wiring is frequently 
avoided owing to the complexity of 
the available processes, since the 
time and cost to develop the final 
unit may be prohibitive if each new 
component, circuit, or layout 
change requires a new printed wir- 
ing pattern. 

Available Processes 

At present four general processes 
for forming the printed wires are 
in use. One process consists in 
printing strips of silver paint on 
the surface of a ceramic base to 
form the interconnections between 
the various components. These 
strips are then fired to fuse the 
silver. 

A second method uses sheets of 
insulating material to which copper 
foil has been cemented. The wiring 
pattern is printed on the foil with 
an acid resisting paint after which 
the unwanted copper is etched away 
leaving only the desired pattern. 

Another technique involves 
spraying metal through a stencil 
on a plastic sheet to form the con- 
ductors. 

In the fourth process the wiring 
harness consists of a stamped metal 
pattern that is bonded to an insu- 
lating surface. This usually in- 
volves the use of dies and for this 
reason is considered more a produc- 
tion method than a development 
one. 

It is evident that the repetition 
of all of the steps in any of these 
four methods to accommodate the 
frequent changes in the develop- 
ment of complicated circuitry would 

require too much time for an accel- 
erated program. A hookup wire 
harness cannot be directly con- 
verted to printed wiring at the last 
stage in the development of a pre- 
production model since the solution 
of the layout problems and new 
difficulties arising from the electri- 
cal characteristics of the printed 
wiring harness may require ex- 
tensive redesign of the unit. Thus, 
the time spent in developing these 
circuits with hookup wire in mock- 
up form may be wasted. 

If the production advantages of 
printed wiring are to be effectively 
realized in a reasonable develop- 
ment time, the manner of using the 
available printed wiring techniques 
is most important. First, to permit 
a minimum of redesign, printed 
wiring should be used as early in 
the experimental phase as possible. 
Consequently, it is essential that 
the type of printed wiring to be 
used must have a high degree of 
flexibility to accommodate the nu- 
merous changes in layout and com- 
ponents during development. 

Ceramic -Base Circuits 
From this standpoint, painted 

conductors seem to offer certain ad- 
vantages as they can be applied di- 
rectly by brush or pen. However, 
the need for firing means that the 
circuit is not immediately available 
for use. A more serious disad- 
vantage is the fragility of the con- 
ductors that causes numerous open 
circuits following the repeated 
solderings and unsolderings in the 
laboratory. Furthermore, even 
slight flexing of the ceramic base 
can produce minute breaks in the 
circuit that are often extremely 
difficult to locate. 

The etched circuit on the other 

hand has been found sufficiently 
rugged to withstand frequent sold- 
ering and considerable flexing, mak- 
ing it ideal for development work. 
To avoid re -etching the circuit each 
time a circuit change is made, the 
cross -grid pattern, a familiar de- 
vice in the field of power distribu- 
tion, has been found a satisfactory 
interconnecting means that pro- 
vides complete flexibility. 

Cross -Grid Cards 

The grid consists of two layers of 
parallel conductors, all insulated 
from each other, with those in one 
layer arranged at right angles to 
those in the other. By making con- 
nections between the two layers and 
removing unwanted conductors any 
desired point-to-point paths may be 
established. Wide lines are pro- 
vided for the filament circuit. 

A cross -grid pattern that has 
been satisfactory in general video 
and pulse -circuit development is 
shown in Fig. 1. Here subminia- 
ture tubes and standard components 
are used. All components that may 
be mechanically mounted on their 
own leads, such as to 2 watt re- 
sistors and small mica capacitors, 
are attached directly to the card, as 
shown in Fig. 2. A cross connec- 
tion through the card at a crossover 
point is made by punching or drill- 
ing a hole through the conductor 
and plastic and inserting a wire 
pin, which is then soldered to both 
conductors. Unwanted connections 
are opened by simply cutting 
through the copper strip. In this 
manner all circuit connections are 
made. 

The card is mounted on one side 
of a metal plate. On the other side 
the subminiature tubes are mounted 
in clips along with the larger cir- 
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cuit components. The tube leads 
pass through a notch in the plate 
and fasten directly to the wiring 
card as do the leads of the compo- 
nents mounted next to the tubes. 

In addition to supporting the 
card, connector and tubes, the metal 
plate helps dissipate the heat of the 
tubes by conducting it to the frame 
on which the plates may be 
mounted, transferring the heat to 
the air, or radiating it directly. 
Space is left for the tube leads to 
connect to the conductors running 
across the card on the other side. 
All external connections are made 
through a plug that is attached 
with hook up wire to the end of the 
card. The entire chassis is assem- 
bled as shown in Fig. 3. 

A mockup chassis to test the lay- 
out studies is constructed using this 
printed wiring card immediately 
following the breadboard stage of 
development. While the develop- 
ment continues, the circuit may be 
altered by utilizing the unused 
cross conductors to form new cir- 
cuit connections, or by patching one 
conductor to another by means of 
bus wire without the necessity of 
reconstructing the entire chassis. 

When a completely new layout is 
required because of a large number 
of changes there is little loss of 
time involved in connecting a new 
card, and since the crossgrid cards 
may be stocked in quantity the ex- 
pense is negligible. Laboratory ex- 
perience with this particular form 
of subunit assembly has shown that 
a technician can lay out and wire 
the chassis with the standard card 
faster than by using hookup wire 
to perform the same job. 

Materials 

Several types of insulating 
boards are now in use. Among 
them are XXXP Bakelite, Teflon - 
impregnated and silicone -impreg- 
nated glass -cloth laminates. Sheets 
of this material tlir inch thick with a 
0.0027 -inch thick copper foil bonded 
to each side are supplied by the 
manufacturer. A silk screen stencil 
of the cross grid pattern is made by 
photographing an ink drawing of 
the pattern usually three or four 
times full scale. Conductors h -inch 
wide separated by h inch are con- 
venient. 

As previously mentioned, a most 

(A) 

important characteristic of the 
etched -copper process is the rug- 
gedness of the wiring pattern. A 
cross section of the pattern is 
shown in Fig. 4. Component leads, 
tube leads, and bus wire may be di- 
rectly soldered to this foil by ordi- 
nary means without the danger of 
causing an open circuit. Although 
the conductors may be only is -inch 
wide, their adhesion to the insulat- 
ing board is satisfactory if the 
application of a direct stress on the 
foil is avoided. This stress is pre- 
vented by making all external con- 
nections to the foil from the op- 
posite side of the insulating board 
through holes as shown in Fig. 4. 

Manufacturing 

The interconnection grid of the 
manufactured product is copied di- 
rectly from the mockup card. Those 
portions of the cross -grid that are 
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FIG. 4-Magnified cross-section of foil 
pattern on insulating card (A) and 
method of dip -soldering to avoid strain 

on the foil (B) 

not actually used in the finished cir- 
cuit may be eliminated at this time. 
The remainder of the cross -grid is 
reproduced on the production vers- 
ion of the card to give an exact 
electrical and mechanical duplicate 
of the circuit layout as developed. 
Furthermore, the other printed 
wiring processes may be utilized in 
the production model with the as- 
surance that the electrical char- 
acteristics will be similar to those 
of the mockup card. 

The mass -production advantages 
of printed wiring are now available. 
For example, when the etched wir- 
ing process is used many duplicate 
patterns can be reproduced on a 
large sheet. After etching, the 
sheets are sheared into separate 
cards. Because holes are drilled or 
punched for the component leads 

and cross -connection pins to form 
the chassis interconnections, the 
function of the wireman is replaced 
by more or less routine mechanical 
operations. The orderly arrange- 
ment of the card layout allows the 
resistors, capacitors, tubes and 
other components to be easily as- 
sembled to the card and permits 
rapid inspection. 

Dip Soldering 

An important process that may 
be used in the assembly of the card 
is dip soldering. Since all compo- 
nent leads come through the card in 
the same direction, the face of the 
card away from the components 
may be immersed in a solder bath 
soldering all the connections on that 
face simultaneously. Likewise the 
cross -connection pins, tube leads, 
and the external connection wires 
may be soldered to the grid by sev- 
eral dipping and assembling steps 
in the proper sequence. In this 
way all hand soldering operations 
can be eliminated. 

The advantages of printed wiring 
as a production technique are be- 
coming increasingly apparent. Ex- 
perience with the cross -grid method 
of developing the chassis and wir- 
ing layout has shown that the 
transition from breadboard to pro- 
duction model need not be difficult. 
By introducing printed wiring at 
the earliest stages of circuit devel- 
opment the problems peculiar to its 
use may be solved from the start. 

Furthermore, development costs 
are decreased by the saving in wir- 
ing time. The layout of the card 
utilizing conductors on both sides 
results in efficient use of space in 
addition to the simplification of the 
fabrication techniques. Conse- 
quently, it is felt that the use of the 
cross -grid pattern represents one 
step toward making mass produc- 
tion printed wiring processes avail- 
able to experimental and develop- 
mental fields in which they have 
previously been infeasible. 
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Constant Input -Impedance 
TV Second Detector 

Performance of receiver using new detector circuit is superior to that of an equivalent 
receiver with a diode detector, particularly in respect to transient response. Intercarrier 

sound gain of 20 is byproduct of detector arrangement 

By W. K. SQUIRES and R. A. GOUNDRY 
Sylvania Electric Products, Inc. 

Buffalo, New York 

IN TELEVISION RECEIVERS, the video 
detector should be a device 

which, when supplied with a modu- 
lated input, delivers an output 
which is directly proportional to the 
modulation envelope of the input. 

The detector should possess ex- 
cellent amplitude linearity for ac- 
curate gray scale rendition in 
monochrome, and for acceptable 
color reproduction. In addition, it 
is necessary not only that the de- 
tector transient response be low in 
overshoot and adequately fast, but 
that the detector operation not 
deteriorate the transient response 
of associated circuits, such as the 
last i -f stage and the first video 
amplifier. As a matter of efficient 
receiver design, the detector should 
produce an output which is as large 
as possible compared to the input. 

In two of these requirements the 
diode detector excels. Except at 
low levels, its amplitude linearity 
is excellent and it possesses a high 
rectification efficiency. However, it 
very seriously interacts with asso- 
ciated circuitry. The input impe- 
dance is low in magnitude and not 
a constant, particularly when the 
effect of the first video amplifier is 
considered. As a result of this 
varying input impedance, the am- 
plitude -frequency response of the 
last i -f amplifier is altered, with a 
change in transient response. 

This article Is based on a paper pre- 
sented at the 1951 National Electronics 
Conference. The conference paper will be printed in the NEC Proceedings. 

As shown by Kilgour and Gless- 
ner,' the effective input resistance 
of a typical diode detector, which 
is approximately square law at low 
levels, is 
RE = 

and 

E1 [1 /1 - D2 (D2 + 2) - 2D Cos -1 D] 
(1) 

Where D is detection efficiency 

D E, - Es 
(2) 

E1 

and Rd = conduction R of diode, E. 
= voltage at which conduction be - 

FIG. 1-Conventional diode detector cir 
cuit is shown in (A). Revised circuit and 
its equivalent are shown in (B) and (C) 

gins, E, = input voltage, and E, _ 
output voltage. 

From Eq. 1 and 2, the input im- 
pedance depends on the input level 
as well as on several parameters 
which in this idealized case have 
been considered constants. In actu- 
ality neither Rd nor D are con- 
stants at low levels. The situation 
is further complicated by consider- 
ation of the diode detector when 
connected to a typical video ampli- 
fier (Fig. 1A). 

With the type tubes often 
used as video amplifiers, the 
input impedance is prodominately 
capacitive, principally because of 
Miller effect. Unfortunately, such 
capacitance will not be a con- 
stant, but will vary with the bias 
level of the video amplifier. This 
impedance variation in the load cir- 
cuit of the detector will produce a 
variation in the detector input im- 
pedance. By applying the approach 
of Wheeler,' it can be shown that 
this variation assumes sizable pro- 
portions when the video amplifier 
capacitance variation is large. 

The effect of any impedance vari- 
ation on the last i -f amplifier stagè 
is 'to change its response charac- 
teristics and produce poor definition 
and overshoot in a reproduced 
picture. For example, receivers, 
which have satisfactory i -f response 
curves when measured with stand- 
ard sweep frequency techniques, 
often produce greater overshoot 
and poorer rise times than would 
be expected. Although this is partly 
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due to the use of sweep frequency 
rather than pulse measurement 
techniques, it is also due to the 
fact that the i -f response is a 
function of the input signal. 

In addition to these difficulties, 
the diode second detector poses ex- 
tremely difficult problems when ac- 
curate design of detector video 
peaking circuits is considered. As 
the driving voltage for the peaking 
circuits is obtained from a non- 
linear source (the detector), it is 
a ponderous if workable problem to 
calculate the transient response of 
such a circuit. As a result, the 
design formulas for video detectors 
are usually either highly idealized 
or highly empirical. 

Triode Circuit 
A useful, familiar circuit is 

shown in Fig. 1B. A triode is oper- 
ated with a large cathode resistor 
so that it is self -biased nearly to 
cutoff. Detection is then obtained 
by means of the non -linearity of 
the grid -plate characteristic in the 
cut-off region. Such a circuit has 
been used occasionally in radio re- 
ceivers under the misnomer of an 
"infinite impedance" detector, al- 
though the circuit possesses a finite 
input impedance. 

The cathode follower has been 
thoroughly analyzed in many dif- 
ferent applications.8" However, 
when used as a detector it is neces- 
sary to obtain not only the input 
and output impedance as a function 
of frequency, but these impedances 
as a function of input voltage. The 
demodulation transfer function is 
also desirable. 

Referring to the equivalent cir- 
cuit of Fig. 1C, the input impedance 
is: 

E'+ 
GmRk +70) (Ck + Cpk) 

J Rk 
Zn - C112[ Cl ( CAk + Ck) + CgkCk] 

1( Cok +C1) 1+RmRk (3) 

If C,k is small compared to CI, 

then : 

Z'n 
- 

wCl (4) 

Therefore, if a tube with low grid - 
cathode capacitance is used, the 
input impedance is a constant at 
any given frequency, and for all 
frequencies is the same as a typical 
i -f amplifier with the same input 

capacitance. However, this does not 
include transit time effects at high 
frequencies. 

The output impedance of this 
circuit is 

Rk 

Z° (1 + GmRk) +,fwRkCk 
Cok < Ck (5) 

Here the only simplifying assump- 
tion was that C,,, was very small 
compared to Ck. From Eq. 5, the 
output impedance will be a function 
of gm. However, gm is a function 
of the input voltage e,. To plot a 
family of curves for Z. as a func- 
tion of frequency at different values 
of e,k, it is necessary to select a 
tube type and a typical value of 
Rk. Such a family of curves was 
plotted for a 6AU6, triode -con- 
nected, with a plate supply of 150 
volts and Rk of 10,000 ohms. Figure 
2 shows the magnitude of Z. as 
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FIG. 2-Curves show magnitude and 
phase angle of output impedance of 
equivalent circuit shown in Fig. 1C 

a function of FCk, for e,k from -1 

to -5 volts. Figure 2 shows also the 
phase angle of Z0. 

Attractive Bandwidth 

Even with a high value of Ck, 

such as 100 ß,.µf, the bandwidth of 
the output circuit is still of the 
order of 10 megacycles at an e,k of 
-4.75 volts. Because of feedback, a 
very large change in input level 
is required to produce even a small 
change in e,k. 

This means that over the normal 

operating region of the detector, 
the output circuit is of sufficiently 
low impedance that even with a 
video amplifier having high input 
capacitance, excellent transient re- 
sponse can be obtained without 
recourse to any peaking circuits. 

In addition to the input and out- 
put impedances, it is desirable to 
know the amplitude transfer char- 
acteristic of the circuit. A general 
analytical solution to the circuit 
was attempted. Such a solution 
requires representation of the tube 
characteristic, either by assuming 
it to be a linear device with gm a 
constant, or by writing gm as a 
function of e,k. By assuming the 
tube to be linear, an unrealistic 
and rather useless solution is ob- 
tained. Therefore, if information 
of any practical value is to be ob- 
tained, the circuit must be treated 
as involving a nonlinear element. 

Although this is a rather simple 
feedback circuit, the difficulty in 
obtaining the amplitude transfer 
characteristic, when gm is a func- 
tion of e,k, as it is in this case, is 
enormous. Essentially it is neces- 
sary to solve a rather complicated 
differential equation involving the 
nonlinear quantity gm. The fact that 
the circuit operates with negative 
feedback considerably complicates 
the situation. Although several ap- 
proaches were attempted, no useful 
solution was obtained. 

It was our feeling that in view 
of the difficulties involved, a gen- 
eral solution for this particular 
circuit was not justified, assuming 
a solution to be possible at this 
time. 

The amplitude transfer charac- 

FIG. 3-Amplitude transfer characteris- 
tic of 6AU6 detector. Note close proxim- 
ity to straight line having slope of 1.6 
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FIG. 4-Direct-coupled video amplifier designed for use with detector 
circuit described 

teristic of the circuit using a 6AU6 
was measured and is shown in 
Fig. 3. 

It can be seen that this charac- 
teristic very closely approximates a 
straight line, on log log paper, with 
a slope of 1.6. As the video signal 
is polarized such that an increasing 
input decreases the display bright- 
ness, the gradient and gamma of 
the detector are 1/1.6 or 0.625. A 
plot of a diode detector is also 
shown; its gamma is 1/1.25 or 0.8. 
It can be seen that the constant in- 
put impedance detector is not as 
linear as the diode detector, and 
when the overall receiver gradient 
is determined, the effect of the de- 
tector must be included. 

Circuit Application 

When this detector is employed in 
a receiver, several circuit problems 
arise in connection with the output 
signal polarity and the d -c com- 
ponent. The output signal is polar- 
ized black positive, which requires 
an even number of video amplifier 
stages to drive the cathode of the 
picture tube, or an odd number to 
drive the grid. This situation is a 
disadvantage from one standpoint. 

It has become common practice to 
use a single video amplifier with a 
black negative input to drive the 
cathode of the picture tube. This 
arrangement affords the possibility 
of obtaining considerable impulse 
noise limiting in the video ampli- 
fier. When the constant -input im- 
pedance detector is used, either two 
stages can be used, with limiting 
in one stage, or a single stage driv- 
ing the picture tube grid can be 

6ÁU6 

we 

4.5 -MC SOUND 

E 10 4.5 -MC 
TRAP 

+í50V 

VI0E0 
AMP 

FIG. 5-Use of 6AU6 pentode detector provides intercarrier 
sound gain of about 20 

used. In the latter case, noise limit- 
ing is somewhat less satisfactory 
but can be obtained by other 
methods. 

[f a direct -coupled amplifier is 
used to retain the d -c component 
available at the detector output, 
some difficulty may be encountered 
as the white level d -c voltage across 
the detector output resistor is of 
the order of 4 or 5 volts. Since 
the detector output is black posi- 
tive, any signal above white level 
will raise the value of the cathode 
voltage. 

A direct -coupled video amplifier 
particularly adapted to this de- 
tector is shown in Fig. 4. 

The measured performance of 
this circuit with the constants 
shown is given below: 

rise time=0.09 ,. sec 
overshoot=less than 10 percent 
gain (detector K to crt K) =14 X 

peak to peak output=60 volts 
with slight sync compression= 

110 volts 
total B supply=11 ma at 180 

volts 
If still higher output is desired, 

it is possible to insert a load re- 
sistor in the plate circuit of the 
first video stage and apply the volt- 
age developed to the grid of the 
picture tube. 

When a pentode, such as the 
6AU6, is used as the detector, it 
is possible to obtain considerable 
intercarrier sound gain in the de- 
tector circuit. This is shown in 
Fig. 5. The 4.5 -mc gain is of the 
order of 20 in this circuit. One of 
the advantages of this arrangement 
is that it avoids some of the corn- 

plications involved in inserting 
satisfactory sound take-off circuits 
in the detector or video amplifier 
stages. 

This detector has been included 
in several conventional receivers. It 
has been found that discrepancies 
between i -f sweep measurement 
and expected transient response are 
greatly reduced. The last i -f stage 
can be designed exactly like the 
other i -f stages. In addition, the 
removal of peaking requirements in 
the detector circuit simplifies the 
circuit and noticeably improves the 
transient response as compared to 
typical diode detector circuits. 

In summary, it can be stated that 
the constant input impedance de- 
tector meets the requirements of 
the detector as an integrated circuit 
element in the television receiver. 
It overcomes some of the inherent 
weaknesses of the diode detector, 
although its amplitude linearity is 
somewhat inferior. Complete and 
rigorous analysis of the detector is 
exceedingly difficult because of its 
non-linear operation. When the de- 
tector is employed in a receiver 
with video and i -f circuits designed 
to take advantage of it, perform- 
ance is superior to an equivalent 
receiver with a diode detector, 
particularly in respect to transient 
response. 
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One of the klystrons in the series of reflex 
oscillators covering from 5,925 to 8,200 mc. 
Each klystron has a tuning range of 300 mc. 
Designed for wide -band transmitter in local 

oscillator of television relay service Klystron linear amplifier with 5 -kw c -w output at 1,000 mc 

Recent Developments 
Television transmitters, phase -coherent radars, multiplexed relay systems and induction 
heaters are some of the expanding applications of klystrons. Renewed development work 

promises to bring widespread usage of klystrons in other untapped fields 

ALMOST IMMEDIATELY after the 
development of the klystron, it 

was realized that this tube was ca- 
pable of performing most of the 
functions performed by conven- 
tional tubes at lower frequencies. 
Within a year, designs had been 
worked out for oscillators, ampli- 
fiers (including multicavity cascade 
amplifiers), f -m and a -m modula- 
tors and demodulators, multipliers, 
tubes capable of large power out- 
put and means for improving kly- 
stron efficiency. This can probably 
put the klystron into the magnetron 
class as regards efficiency. 

With such a fast start, it may 
appear strange that during the war 
the klystron was used as a local 
oscillator and very little else. There 
was really nothing strange about it. 
It turned out that the British had 
been pushing radar much more vig- 
orously than we during a short 
period before war broke out. Dur- 
ing this period they developed the 
slotted magnetron into a practical 

instrument but they did not 'have 
a satisfactory local oscillator until 
they got the klystron. When the 
United States and Great Britain 
pooled their development resources, 
the decision was made to follow the 
British concept and push primarily 
for immediately useful equipment. 

This decision paid off with a 
tremendous radar victory for the 
Allies. The result was greatly 
weighted in our favor, however, by 
the Nazis' decision to standardize 
their equipment a rung or two be- 
low us on the research ladder, at a 
point where radar could only be a 
minor weapon. 

We finished the war with a large 
crop of young men who would nor- 
mally be capable of new ideas, and 
most of them were absorbed into 
postwar work. But few were in a 
position to develop the new ideas 
they might have had. Military ap- 
propriations were cut drastically, 
leaving rather inadequate funds for 
postwar radar. Such funds as there 

were, were almost entirely devoted 
to -procurement of service equip- 
ment or the refinement of existing 
equipment. The klystron art was al- 
most at a standstill. Klystron engi- 
neers dreamed of commercial appli- 
cations, but no one who held the 
purse -strings had enough faith in 
these new applications to provide 
enough money for new commercial 
development. Perhaps the only ex- 
ception in the microwave field was 
the traveling -wave tube which did 
make considerable progress, prin- 
cipally under private support. 

10 -Megawatt Klystron 
The first major progress in kly- 

strons came because a group at 
Stanford University, supported by 
the Office of Naval Research, 
wanted to produce super -voltage 
electrons by means of a linear ac- 
celerator. This group defined the 
driver that it needed and, since no 
such tube existed, developed and 
made one. The resulting tube was 
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Tunable reflex klystron operating between 8,200 and 12,400 mc 

in KLYSTRONS 

Two -resonator klystron oscillator designed 
for fixed -frequency transmitter operation be- 
tween 9,100 and 11,000 mc. Tube supplies a 
minimum of 4 c -w watts output power at 

a frequency of 10,000 mc 

By RUSSELL H. VARIAN 
President 

Varian Associates 
San Carlos, Calif. 

a multimegawatt klystron amplifier 
which runs very consistently at 10 
megawatts at 3,000 mc. 

Although it occurred two and a 
half years ago, only recently has 
any serious effort been made to 
make use of this development in 
other applications. As an indica- 
tion of the direction of thinking, 
most of the inquiries about such 
tubes have been slanted toward cur- 
ing shortcomings of magnetrons 
rather than xtilizing the inherent 
properties of klystrons. 

With the untapped klystron po- 
tentialities which have been proved 
possible or will be proved possible 
in the near future, the imaginative 
enginer who is not bound by the 
habits of the past ten years again 
has a virgin field in which to work. 
His efforts, inquiries and requests 
will greatly stimulate the develop- 
ment of the tubes he needs. Devel- 
opment of high -power klystrons 
along with other postwar klystron 
work fits into a rather coherent pat- 
tern which, in conjunction with 
traveling -wave -tube developments, 
can usher in a new era in the micro- 
wave art. 

The combination of high -power, 
high -gain klystron amplifiers with 
reasonably broad band and with 

crystal control provides the means 
for creating a wide variety of sys- 
tems ranging from television trans- 
mitters to phase -coherent radars. 

Reflex Klystrons 

The reflex klystrons with very 
small harmonic distortion make 
possible multiplexed relay systems 
with a large number of links. In 
addition, the grid -controlled kly- 
strons create the possibility of 
crystal -controlled channels spaced 
very close together which can be 
easily amplitude modulated. The 
linearity of the amplitude modula- 
tion has not been studied in detail, 
but it appears to be about as good 
as any triode. 

There is a great challenge in this 
communication field, for it appears 
possible eventually to replace all 
long wire lines and, perhaps, to re- 
duce the cost of long-distance com- 
munication to a point where the 
whole country can be as tightly knit 
by communications as a single city 
is today. 

Another commercial application 
for the high -power c -w klystron is 
in electronic heating. The plastics 
industry, for example, is badly in 
need of a method of internal heat- 
ing for large masses of thermoset- 

ting resins which avoids over -cook- 
ing on the outside. 

Another interesting possibility is 
the explosion of grains or other 
solid particles during a free -fall 
passage through a resonator. An 
oscillator is usually too load -sensi- 
tive for such service but an ampli- 
fier can meet the requirements. 
Still better is a klystron amplifier 
with a space -charge grid on the 
beam holding the output voltage 
constant over a wide range of loads. 

Radar Application 
Radar applications are pre- 

dominantly military, although there 
is a large commercial field in air 
navigation control, marine pro- 
tective and, perhaps, railroad radar. 

The klystron can certainly offer 
more power than a magnetron since 
the first attempt resulted in more 
power than magnetrons have at- 
tained after long development. This 
is of minor importance, however, 
since increased radar range is diffi- 
cult to achieve merely by increasing 
power and also because there is al- 
ways a limit to the power which can 
be supplied to a radar set. Increased 
range is even harder to achieve by 
improving tube efficiency. 

In general, radar systems put a 
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number of pulses on a target. If 
these pulses are incoherent with 
each other, the energy per pulse is 
constant and usual display methods 
are used, sensitivity is proportional 
to -/N where N is the number of 
pulses per target per scan. Range 
is then proportional to the fourth 
root of the peak power, if the num- 
ber of pulses remains constant, or 
to the eighth root of the peak power 
if the energy per pulse remains con- 
stant. It can also be readily shown 
that full utilization of the coherence 
between pulses will yield an equiva- 
lent power increase over the inco- 
herent system equal to \/N. 

The majority of targets of inter- 
est to a radar system are moving 
targets. The existence of a coher- 
ent source of power greatly expands 
the possibility for moving -target - 
indicator systems, which could be 
made simple and dependable. 

The pulsed high -power klystrons 
have been described elsewhere' so 
only a brief description will be 
given here. The tubes as now built 
are three -resonator cascade ampli- 
fiers operating at a very high volt- 
age. Cathode emission density is 
very conservative for pulse work. 
Efficiency is in the neighborhood of 
30 percent and can probably be con- 
siderably improved even without 
electron recovery. Because of the 
great dielectric strength of oil 
under pulsed conditions, the high 
voltage is not the great handicap 
that might be expected. 

As mentioned, these tubes are 
spectacular in the minds of most 
people because of their power. How- 
ever, the fact that these tubes are 
the equivalent of class -A amplifiers 

of very high gain and low noise 
level should become the most im- 
portant feature in the long run. 
There is no reason why more cavi- 
ties cannot be used to obtain still 
higher gain. The limit on gain is 
established by back coupling by 
high-speed electrons but most of 
this effect can be eliminated by 
proper design. Gain of 30 db is 
easily obtained and it should not 
be difficult to go beyond 40 db. 
Gains as high as 60 db may perhaps 
be possible. This gives the imagi- 
native systems engineer a new chal- 
lenge to make full use of the 
potential coherence and gain, as 
well as power, that this tube offers. 

The high -power c -w klystron is 
in many ways similar to the, pulsed 
klystron. Average power capacity 
is similar but operating voltage is 
much lower. One typical example 
is the high -power klystron de- 
veloped by Varian Associates for a 
GE television transmitter'. This 
tube is a three -resonator tube deliv- 
ering 5 kw power output at 22 db 
gain with a bandwidth suitable for 
television. Again there is nothing 
to prevent the use of more cavities 
to increase the gain -bandwidth 
product to achieve 40 or 50 db and 
the power output can readily be in- 
creased many fold. 

A similar tube has been devel- 
oped in France and another tube of 
the same design is now operating 
on Cheyenne Mountain for the 
Bureau of Standards' Tropospheric 
Laboratory. The system of which 
this latter tube is a part is the best 
operating demonstration of signal 
coherence obtainable from a kly- 
stron amplifier. The frequency 

OUTSTANDING RECENT DEVELOPMENTS 

(1) High -power c -w klystrons for uhf applications, especially tv, are now a reality 

(2) Measurements on a reflex klystron under development prove that f -m harmonic 
distortion can be 60 db below the carrier with a i -2 -mc frequency swing 

(3) The floating -drift klystron can combine the high efficiency and predictability 
of a two -resonator tube with the tuning ease and simplicity of f -m of the reflex 
klystron 

(4) A space -charge grid may be inserted in a klystron to control beam current, 
transforming a klystron amplifier into a modulator with as much as 20 -db gain and 

10 -mc bandwidth 

(5) Improved frequency multipliers facilitate crystal control at microwave fre- 

quencies 

(6) Klystrons have now been specifically designed for microwave -relay link service 

in communications 

stability of this system is as good 
as the crystal oscillator which 
drives the klystron through a multi- 
plier chain-about 5 parts in 108. 

It is unmodulated and puts nearly 
all its power into a 20 -cycle band 
at 1,000 mc. Here is proof for any- 
one who may doubt that high -sig- 
nal coherence can be obtained. 

Floating -Drift Tube 

The floating -drift -tube klystron 
was first built at Stanford Univer- 
sity before the war but no serious 
attempt has been made until re- 
cently to perfect this design. Fun- 
damentally, the design consists of 
a drift tube suspended in a reso- 
nator in such a way as to provide 
two gaps in which the resonator 
field interacts with the electron 
stream. The first gap accomplishes 
the bunching; the second absorbs 
the energy from the beam. This 
tube combines many of the good 
features of the reflex klystron and 
the two -resonator klystron. The 
principal reason why the floating - 
drift tube has not been developed 
sooner is that its design is much 
more difficult because fewer param- 
eters are subject to adjustment 
after the tube is made. 

Much progress has been made in 
ruggedization of klystrons with the 
result that some klystrons can now 
withstand very high impact and can 
operate successfully under condi- 
tions of the most extreme noise and 
vibration. In addition, altitude has 
a negligible effect on the frequency 
of these tubes. 

A great deal of work aimed at the 
improvement of existing klystron 
types has resulted in much more 
usable tubes than were available a 
few years ago. Improved efficiency 
of power klystrons is a project 
which has been in the minds of 
many since before the war, but until 
very recently little work has been 
done. Some work on efficiency im- 
provement, however, is now being 
done at Stanford University. 

Klystron Efficiency 

There are two general ways, other 
than refinement of existing design, 
in which klystron efficiency can be 
improved. One method is by using 
two bunchers to improve the shape 
of the bunch entering the catcher. 
The high -power pulsed klystrons 
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developed at Stanford are designed 
to take some advantage of this 
method. However, it is doubtful 
whether the full benefits have been 
obtained. The other method of im- 
provement is segregation of the elec- 
trons passing through the catcher 
resonator into groups according to 
velocity and returning one or more 
of these groups to the power supply. 
The simplest system would segre- 
gate the electrons which pass 
through the catcher resonator with 
greater than the initial beam veloc- 
ity and return these to the cathode. 

Somewhat greater improvement 
in efficiency may be had by segre- 
gating three groups of electrons : one 
of electrons of greater than cathode 
velocity ; another of those with 
normal velocity and a third group 
of electrons with less than cathode 
velocity. By returning these vari- 
ous electron groups to appropriate 
taps on the pulse transformer which 
drives the klystron, a considerable 
over-all improvement of efficiency 
could be achieved. By proper use 
of these methods, it should be pos- 
sible to obtain klystron efficiencies 
which are comparable to those ob- 
tained with magnetrons. 

Another improvement stemming 
from prewar days is the use of the 
electrons passing through the last 
resonator of a klystron receiver for 
purposes of detecting the signal. 
It is relatively simple to put a veloc- 

ity sorter in the path of these elec- 
trons and segregate them into high - 
and low -velocity groups. The d -c 
component of current in either of 
these groups is sensitive to the 
amplitude of the r -f signal. 

Klystron detectors of this sort 
were built in the early days of kly- 
stron work before any crystal de- 
tectors were available. They were 
quite sensitive, but for low -fre- 
quency detection were extremely 
noisy and microphonic. It is quite 
probable that, by using a low -noise 
klystron or traveling -wave -tube 
amplifier before detection and then 
heterodyning to an intermediate 
frequency in the usual range, noise 
levels may be had comparable to 
those obtained in the laboratory 
with crystal detectors. Such sys- 
tems should be much less tempera- 
mental than the usual crystal -de- 
tector system and be immune to 
over -voltage in the r -f and, there- 
fore, should be considerably supe- 
rior to crystals in field operation. 

Low -Noise Klystrons 

Considerable work has been done 
in producing low -noise traveling - 
wave tubes since the war but little 
has been done to produce low -noise 
klystrons. In the case of traveling - 
wave tubes, noise levels of 12 to 13 
db have been obtained and it is 
probable that klystron noise figures 
at least as good may be had. 

Another type of klystron which 
might be of considerable military 
value would be a tube capable of 
extremely short pulses which could 
give range information sufficiently 
accurate for artillery use against 
ground targets. Klystron control 
grids, described earlier, should be 
capable of gating the current in ex- 
tremely short bursts. The buncher 
can operate continuously or on 
longer pulses. The catcher has a 
low Q and the output bursts are as 
short as the input bursts. To main- 
tain high average -power output, 
such a tube would require high - 
voltage operation' but it has already 
been shown that such voltages are 
entirely feasible. 

Money for development of kly- 
strons is now much more plentiful 
than it was two or three years ago, 
and it is now possible to interest 
the Armed Services in projects 
sufficiently difficult that unorthodox 
methods must be used to solve them, 
which is one good method of get- 
ting advanced work done. However, 
the great pressure is on the de- 
livery of tubes for specific purposes 
on a shorter -range basis. 
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THE FRONT COVER 
Delay line comprising boundary -displace- 
ment magnetic recording head (near trans- 
former at left) and sixteen ordinary play- 
back heads arranged around periphery of 
aluminum drum coated with magnetic 
oxides. Extra head below recording head 
on drum is for erasing. Close-up views of 
recording head and playback head are 
shown at top center and right respectively 

1 

J2 ?º 
e" 
(7)o wz 

-RECORDING ---->- 
CURRENT 

FIG. 1-Typical playback remanente 
curve for conventional tape recording 

RECORDING CURRENT 
TRANSITION POSITIVE_ 

iELEMENT SCANNED (BOUNDARY 
AREA) 

r S 
7 ONA O BY PICKUP HEAD 

'-NEGATIVE 
SATURATION 

BOUNDARY -DISPLACE- 
MENT RECORDING 

j.:"':.::::1 
'-RESIDUAL INTENSITY 

INDUCTION VECTORS RECORDING 

FIG. 2-Comparison of new technique 
with conventional intensity recording 

Boundary -Displacement 
First published description of a new method of magnetic tape and drum recording that 
is analogous to variable -area sound -on -film recording. Initial application is for 

analysis of transient waveforms up to 100,000 cps. Audio uses look promising 

By H. L. DANIELS 
Staff Engineer 

Engineering Research Associates, Inc. 
St. Paul. Minn. 

THE newly -developed technique 
of boundary -displacement mag- 

netic tape recording is character- 
ized by a high degree of amplitude 
linearity with no dependence on the 
magnetization curve of the medium 
and with no critical adjustments. 

To date, development effort has 
been concentrated mainly on record- 
ing for instrumentation purposes. 
The equipments developed have em- 
ployed noncontact recording on 
drum surfaces coated with magne- 

tizable materials, and have served 
for the most part as components in 
special-purpose systems for the 
analysis of transient waveforms. 
Frequencies involved have ranged 
in the various units from 1 cps to 
100,000 cps, with appropriate ad- 
justments in drum speed. 

It would hardly be possible to 
avoid interest in possible applica- 
tion to audio recording. It has been 
possible to divert a small amount of 
effort to the construction of an 
audio tape-recording system, with 
results that are sufficiently promis- 
ing to justify intensive future in- 
vestigation. 

The boundary -displacement sys- 
tem has also been applied experi- 
mentally to the production of visible 
oscillographic records of the record- 
ing signal, with no mechanical mo- 
tion involved other than the 
constant velocity of the tape itself. 

Conventional Tape Systems 

About a decade ago, the perform- 
ance of magnetic tape recording 
systems was so inferior as to be 
hardly competitive in quality with 
the results obtained by disc and 
photographic film methods. In re- 
cent years, however, this gap has 
closed rapidly. Improvement in the 
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HOW IT WORKS 

Ordinary magnetic tape is used, but is magnetized to satura- 
tion at all times. 

With no modulation on the tape, one half of the tape has one 
polarity and the other half has opposite magnetic polarity. An 
unmagnetized boundary strip running down the middle of the tape 
separates the regions of opposite polarity. 

A conventional magnetic tape pickup head is used for playback. 
With no signal on the tape, the equal -width opposite -polarity fields 
cancel in the pickup and there is no output signal. 

With modulation on the tapes the unmagnetized boundary weaves 
back and forth according to the waveform of the signal. The net 
flux acting on the pickup head varies correspondingly, because side- 
wise movements of the boundary reduce the width of the magnetized 
region for one polarity and increase it for the other polarity. 

A special recording head is needed to produce boundary -displace- 
ment recordings on tape or on drums coated with magnetic powder. 

Boundary regions in four examples of boundary - 
displacement recordings on standard %a -inch 
magnetic tape, made visible by immersing tape 
in suspension of carbonyl iron powder in a cohol. 
Powder adheres to the regions of magnetic sat- 
uration. Fine lines in boundary region are due to 
nonmagnetic spacers in lamination stack cf re- 
cording head 

Magnetic Recording 
quality of the recording media has 
reduced noise level and improved 
frequency response. The advent of 
a -c bias and erase techniques has 
led to mastery in large measure of 
the distortion resulting from the 
nonlinear remanence properties 
which are unfortunately character- 
istic of recording media. 

The boundary -displacement re- 
cording system was initially con- 
cerned with the question of ampli- 
tude linearity. A typical playback 
remanence curve obtained by re- 
cording a strip of tape with a con- 
ventional ringform head is shown in 
Fig. 1. If an attempt is made to 
produce in the recording gap a field 
strength proportional to the record- 
ing signal, the remanent flux is 
an extremely nonlinear function 
of the recording current. One 
can, of course, apply to the re- 
cording head a d -c bias field' fol- 
lowing a d -c saturation wipe of the 

medium such that the linearity of 
the remanence curve is vastly im- 
proved. An even more linear rela- 
tionship can be achieved by the 
careful insertion of an a -c bias 
field" across the recording gap. 

New Method 
The boundary -displacement 

method attacks the problem of in- 
tensity nonlinearity from a differ- 
ent angle, by producing a magnetic 
record in such form that a continu- 
ous range of magnetization is not 
involved. A strip of tape recorded 
by this technique is effectively left 
in only one state-the relatively in- 
variant state of residual magnetic 
saturation. 

Figure 2 compares a section of 
tape recorded by a conventional 
intensity method with a similar re- 
cording produced by the boundary - 
displacement system. In the in- 
tensity recording, the intensity of 

magnetization increases or de- 
creases along the length of the tape 
as the recording signal rises and 
falls in amplitude. In the boundary - 
displacement recording a small re- 
gion of transition, which separates 
areas of oppositely polarized satura- 
tion, is displaced transversely from 
the center line of the tape by an 
amount proportional to the instan- 
taneous signal intensity. 

In playback, the boundary -dis- 
placement recording is read by a 
conventional type of pickup head 
whose gap spans the entire range of 
displacement of the boundary. The 
net flux in the pickup head is closely 
proportional to the difference be- 
tween the elemental areas of posi- 
tive and negative saturation scanned 
by the gap, and hence to the dis- 
placement of the region of transi- 
tion, or boundary, from the center 
line. 

Two properties are peculiar to the 
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boundary -displacement system. Lin- 
earity of recording is dependent not 
upon the remanence curve of the 
medium, but rather upon the geome- 
try of the recording and pickup 
heads, and the full energy -storing 
capacity of the medium is available, 
since the limits of swing of the 
boundary correspond to full positive 
and negative saturation. 

Recording Field Configuration 

Several successful recording head 
designs have been evolved based on 
the principle represented in Fig. 
3A. The upper diagram shows the 
longitudinal field pattern across the 
recording gap in the absence of sig- 
nal, and the lower diagram illus- 
trates the manner in which the sig- 
nal to be recorded modifies this 
pattern. The horizontal coordinate 
represents points along the width 
dimension of the tape. 

The zero -signal diagram portrays 
the static bias field across the re- 
cording -head gap. The intensity of 
this field is a function of position 
along the gap, varying linearly 
from an arbitrary positive value Ho 
at one edge of the tape to an equal 
negative value at the other edge, 
and zero at the midpoint. 

In the presence of signal, a uni- 
form signal field component h 
which is proportional to the instan- 
taneous signal amplitude, is super- 
imposed upon the bias field to pro- 
duce a vertical displacement of the 

resultant field intensity curve as in- 
dicated. A transverse displacement 
of the zero -field point away from 
the midpoint of the gap results. 
This displacement is proportional to 
the recording -signal amplitude 
under the conditions stated, so long 
as h, does not exceed Ho. 

The manner in which such a field 
produces a boundary -displacement 
recording is indicated in Fig. 3B, 
which represents the residual mag- 
netization of the tape as it leaves 
the gap. If the saturation field in- 
tensity H,,, of the tape is small com- 
pared to H the tape is divided into 
two regions of opposite longitudinal 
saturation which are separated by 
a region of transition. The transi- 
tion region is displaced from the 
center -line in accordance with the 
signal intensity, and the amplitude 
d is a fraction h,/Ho of the width 
of the tape. 

The width of the transition re- 
gion is proportional to H,,,/ H,. 
Limitations of magnetic materials 
and driving amplifiers impose a 
practical limit on how narrow a 

boundary region may thus be 
achieved. Since the form of this 
region does not change with trans- 
verse displacement, it contributes 
nothing to the played -back signal 
so long as it does not intersect the 
edge of the tape. Failure to achieve 
an abrupt transition between the 
areas of opposite saturation results 
only in a minor reduction of the 
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RESIDUAL TAPE 
INDUCTION 

FIG. 3 --Operating principle of new boundary -displacement 
recording head 

maximum amplitude of swing. The 
relations between bias, signal and 
boundary width are indicated in 
Fig. 4. 

Head Structure 

A recording head structure which 
produces the necessary field config- 
uration for boundary -displacement 
recording is shown in Fig. 5. The 
bias field is derived from the trans- 
verse magnetomotive force drop 
across a series of stacked silicon - 
steel laminations whose plane is 
parallel to the direction of motion of 
the tape. The source of bias flux 
is a permanent magnet coupled to 
the ends of the stack by means of 
soft iron yokes. 

The recording gap is formed by 
one edge of the lamination stack in 
conjunction with the mating edge of 
a homogeneously permeable signal - 
flux member, whose section is in the 
form of a trapezoid open on one 
side. Because of the uniform re- 
luctance of the gaps separating the 
signal -flux member from the lami- 
nation stack, the former adopts a 
magnetic potential midway between 
the potentials at the extremes of the 
latter. Thus the longitudinal field 
across the gap follows the zero -sig- 
nal configuration of Fig. 3A. Cur- 
rent in the signal coil superimposes 
on the bias field a signal field which 
is uniform along the gap and 
achieves the desired transverse 
shift of the boundary. The relation - 

MEAN BOUNDARY 
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RECORDING 
CURRENT 
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FIG. 4 --Bias, signal and boundary width relationships for new 
method 
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ship of the reluctances and fields 
is given in Fig. 6. 

The recording head structure is 
directional, so that the tape must be 
drawn across the gap from the lami- 
nation stack toward the signal flux 
member. If the direction of motion 
is reversed, the final field which acts 
on the tape is the strong transverse 
field from which the longitudinal 
bias is derived, and this causes 
partial erasure of the longitudinal 
recording. 

Design of Recording Head 
In designing the recording head, 

the transverse reluctance of the 
lamination stack must be made suf- 
ficiently high to absorb a major 
part of the magnetomotive force 
produced by the bias magnet. To 
insure linearity of the bias field, 
the total transverse flux into the 
lamination stack must be large com- 
pared to the active bias flux across 
the recording gap. The gaps be- 
tween the signal flux member and 
the lamination stack and the dis- 
tance of separation between the 
permeable laminations should be as 
uniform as possible to maintain 
linearity between the boundary dis- 
placement and the recording cur- 
rent. 

Adjustment of the recording gap 
to suit the application is desirable. 
For contact recording a minimum 
gap is desired, and best high -fre- 
quency performance is achieved 
simply by butting the signal flux 
member against the lamination 
stack to yield an effective gap of a 
few tenths of a mil. For noncontact 
applications, in which a space of a 
mil or more must be maintained be- 
tween the recording gap and the 
surface of the recording medium, a 
nonmagnetic shim of 3 to 5 mils 
thickness may be inserted in the 
gap without .serious loss of high - 
frequency response. 

The pickup head for boundary - 
displacement recording is entirely 
conventional in form. To avoid 
noise due to irregularities of the 
tape edge, the width of the pickup 
head is ordinarily made slightly less 
than the width of the tape. 

Frequency Response 
Limitations of the high -frequency 

response in a boundary -displace- 
ment system stem from the same 
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FIG. 5-New recording head structure 
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FIG. 6-Equivalent electrical circuit for 
new recording head 
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FIG. 7-Example of response curve for 
boundary -displacement contact record- 

ing 

sources as in a conventional in- 
tensity -recording system'. These are 
the short -wavelength demagnetizing 
effects which are a property of the 
recording medium, and the inability 
of the recording and pickup head 
gaps to resolve wavelengths which 
are not large compared to the gaps 
themselves. 

It has been shown experimentally 
that the frequency -response curve 
for a boundary -displacement sys- 
tem corresponds closely to the re- 
sponse derived from a d -c bias 
intensity recording system. A typi- 
cal curve for standard red -oxide 
acoustic recording tape under con- 
tact conditions is given in Fig. 7. 

In the absence of recording sig- 
nal, the noise played back from the 
recording medium in a boundary - 
displacement system is equivalent 
to that produced by a d -c saturation 
wipe of tape. As a consequence, the 
absolute noise output corresponds 
closely to that derived from a d -c 
erase -and -bias intensity -recording 
system. 

The maximum undistorted signal 
swing, on the other hand, is consid- 
erably greater than that derived 
from the intensity system. As a 
result, a dynamic range in excess of 
40 db is readily achieved with pres- 
ently available recording media. 
Since the recording gap applies a 
saturating d -c field, the difference 
between a -c erase and d -c saturation 
erase of the medium prior to re- 
cording is unimportant. 

A second type of noise, which is 
largely avoided by the boundary - 
displacement recording method, ap- 
pears as an unwanted modulation of 
the recorded signal produced by 
minute surface irregularities in the 
medium and by variations in spac- 
ing between the recording -head gap 
and the medium. The latter effect 
is principally a matter of dirt in 
the case of contact recording and of 
drum eccentricity in the case of 
noncontact recording. 

In boundary -displacement record- 
ing, a moderate increase in spacing 
between the recording gap and the 
medium merely diminishes the value 
of Ho in the medium without alter- 
ing the linear form of the field pat- 
tern. The result is an increase in 
width of the boundary region; this 
is of no consequence, since the mean 
displacement of the boundary region 
remains unchanged, and the pickup 
head sees the same difference be- 
tween areas of positive and negative 
saturated magnetization. 

Figure 8 presents oscillograms 
comparing a boundary -displacement 
recording on the magnetizable 
periphery of a drum with a d -c bias 
recording on the same drum. The 
drum, the medium, the frequency of 
the recording signal and the pickup 
head are identical in both cases. The 
drum used for this comparison was 
deliberately constructed to provide 
an overall eccentricity of two mils, 
together with a series of relatively 
short -period surface irregularities. 
The effect of the boundary -displace - 
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ment recording in reducing modula- 
tion effects is quite evident. 

As has been pointed out, the dis- 
tortion produced by a boundary -dis- 
placement recording is not a func- 
tion of the magnetization curve of 
the medium, but rather of the geo- 
metrical precision of the recording 
head. Experimental results have 
fully confirmed this prediction. 
Thus far, no attempt has been made 
to construct heads to a maximum 
degree of precision, yet the units 
have consistently yielded exceed- 
ingly low values of amplitude dis- 
tortion-in some cases as low as two 
percent. 

Audio Applications 
Development of the boundary -dis- 

placement technique has been aimed 
largely toward instrumentation ap- 
plications. Early in the develop- 
ment, a few brief and incomplete 
tests were made of an audio record- 
ing system based on this technique. 
Despite a relatively crude recording 
head, the system compared sur- 
prisingly well with a supersonic - 
bias system of good quality, both 
as regards dynamic range and dis- 
tortion. The audio recording po- 
tentialities of the technique are 
undergoing further investigation. 

Both the a -c bias and the bound- 
ary -displacement techniques are 
characterized by low -amplitude dis- 
tortion. The achievement of a suffi- 
ciently intense a -c bias field in the 
medium becomes an increasingly 
difficult problem as signal frequen- 

. cies are increased above the audio 
range, particularly under noncon- 
tact conditions. The a -c bias fre- 
quency must be several times the 
highest signal frequency, and the 
iron losses in the recording head 
under these conditions commonly 
lead to prohibitive power require- 
ments and excessive heating of the 
head structure. 

Visible Records 

By immersing a boundary -dis- 
placement recording in a suspension 
of carbonyl iron powder in alcohol, 
a visible display of the recording 
current can be obtained because the 
boundary region then shows clearly. 
Visible records of this kind have 
been produced at frequencies up to 
several kilocycles. The principal 
limitation on frequency appears to 
be the rate at which the tape may be 

pulled across the gap. 
Records of this sort were of 

initial interest primarily as a tool 
in the investigation of recording - 
head design. Beyond this, it ap- 
pears that the method is applicable 
in general to problems of oscillog- 
raphy. That oscillograms of this 
kind can ever equal the definition 
and legibility of a photographic 
record is improbable. On the other 
hand, the relative simplicity and 
compactness of equipment, the ease 
and certainty of operation, and the 
avoidance of photographic process - 

FIG. ft-Oscillogram showing modula- 
tion due to drum eccentricity for bound- 
ary -displacement recording, with cor- 
responding oscillogram for d -c bias re- 
cording on same drum shown below for 

comparison 

ing are immensely attractive fea- 
tures. 

Both the recording and process- 
ing materials are inexpensive and 
readily available. It is possible to 
process a reel of tape by running it 
continuously through a processing 
bath, thus giving a %isible record a 
few seconds after recording. The 
tape may be wiped clean of iron 
powder and reprocessed at will, 
or the powder may be fixed per- 
manently by adding a suitable 
binder to the processing bath. In 
any case, the record may be re- 
played magnetically whenever de- 
sired for electrical reproduction; 
the presence of the iron powder has 
negligible effect on the played -back 
signal. 

To summarize, the boundary -dis- 
placement system of magnetic tape 
recording is distinguished by the 
following characteristics, as com- 
pared with intensity magnetic -re- 
cording systems. 

(1) A high degree of amplitude 
linearity is achieved which is wholly 
independent of the magnetization 
remanence curve of the medium. 

(2) Maximum signal output cor- 
responds to full tape saturation 
magnetization. 

(3) Zero -signal noise output is 
comparable to that produced by a 
d -c saturation wipe of the tape. 

(4) As a result of (2) and (3), 
the dynamic range is superior to 
that available from a d -c bias sys- 
tem, although perhaps somewhat 
inferior to that of a high -quality 
supersonic bias system. 

(5) Performance is not critically 
dependent upon bias level. 

(6) Recorded signal modulations 
due to inhomogeneities of the 
medium and to variations in gap - 
medium spacing are minimized. 

(7) Problems attending the pro- 
duction of a high -frequency bias 
field in the medium are entirely 
avoided (of particular importance 
when the frequencies to be recorded 
are high, and when noncontact re- 
cording is involved) . 

(8) Under some conditions the 
recording may be processed very 
simply to yield an oscillographic dis- 
play of the recording signal. 

Development of the system has 
involved a number of persons. In 
particular, among the writer's asso- 
ciates, credit is due to S. M. Rubens 
as coauthor of the concept of the 
boundary -displacement magnetic 
record, and to J. W. Hogan and 
C. W. Fritze, who have contributed 
heavily to the reduction of the 
method to working form. In addi- 
tion, acknowledgement is due to 
R. Herr and W. W. Wetzel of 
Minnesota Mining and Manufactur- 
ing Co. for advice and assistance in 
evaluating the initial attempt at an 
audio version of the boundary -dis- 
placement system. 
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FERRORESONANT 
FLIP-FLOPS 

Carrier -frequency system permits count rates up to 100.000 per second with 2 -mc carrier. 
Power consumption of decade with neon indicators and no tubes and no diodes is only one 

watt due to reactive nature of elements 

By CARL ISBORN 
Computer Engineer 

Computer Research Corporation 
Hawthorne, California 

OVERALL RELIABILITY in an auto- 
matic computing system is 

equal to the product of the individ- 
ual reliabilities of all of the com- 
ponents involved. This is due to the 
fact that all of the elements are 
effectively in series. Thus a chain 
of ten elements, each of which has 
90 percent reliability, produces an 
overall reliability of about 35 per- 
cent. This chain is not nearly as 
strong as its weakest link. 

Statistics show that the weakest 
link in a high-speed automatic 
computing system is invariably the 
vacuum tube. For this reason a 
major part of the research effort 
here is being directed toward re- 
ducing to an absolute minimum the 
number of vacuum tubes required 
for each computer. 

Diode gating has been utilized to 
such an extent that virtually all 
multiple control grid gating tubes 
have been eliminated. An analysis 
of each individual computer, how- 
ever, shows a required number of 

Ferroresonant flip-flops mounted on octal -base plugs are shown in complete three - 
stage counter with neon indicators 

basic stable states. In practically 
all high-speed computers these 
stable states are supplied by vac- 
uum -tube flip-flops. These flip- 
flops must not only maintain their 
stable states, but must also be able 
to deliver sustained power to their 
respective diode networks. 

Research has shown the possibil- 
ity of eliminating even these last 
few remaining vacuum tubes from 

(A) 

E LC 

-xC 

(A) Ia-C (C) Za-C 

FIG. 1-Basic circuit and curves illustrate operating principle of ferroresonant flip-flop 

computers, at least in the medium - 
speed field. One device which has 
made this possible is the Ferro - 
resonant Flip -Flop. 

Ferroresonance 
It is first necessary to examine 

the phenomenon of ferroresonance. 
Consider the circuit of Fig. lA. If 
the frequency and the voltage of 
the generator are properly chosen, 
the circuit is bistable; that is, it 
has two stable conditions either of 
which it can maintain indefinitely. 

To explain this bistability refer 
to Fig. 1B. Remember that L is an 
iron -cored inductor and as such will 
suffer a -c saturation over at least 
a part of the cycle if subjected to 
a sufficiently strong magnetomotive 
force. This saturation results in a 
reduction in the effective inductance 
of L. In fact, changes of 20 to 1 are 
quite common if the inductor is 
properly constructed. 

A certain capacitance C has been 
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chosen and minus X, has been 
plotted on the same graph scale. 
Now at point IR thd values of XL 
and X, are equal in magnitude and 
opposite in sign so that the circuit 
is in series resonance for this par- 
ticular value of alternating current. 
This condition has been named 
ferroresonance because of the ferro - 
electric nature of the inductor in- 
volved, and is not to be confused 
with ferromagnetic resonance 
which occurs in magnetic materials 
when subjected to magnetomotive 
force which alternates at several 
thousand megacycles. 

If this nonlinear L and the linear 
C are connected in series as shown 
in Fig. lA and the alternating cur- 
rent is increased, the E -I curve of 
Fig. IC will be obtained. The volt- 
age across L and C will first rise, 
reach a maximum, then decrease to 
a value near zero at a current IR. 
The nearness with which it ap- 
proaches zero is dependent on the 
losses in L and C. After IR is ex- 
ceeded, the voltage across L and C 
rises in a normal fashion. It should 
be noted that before IR is reached, 
the circuit is inductive, after IR it 
is capacitive. 

Note also that the curve shows a 
negative -resistance region. Thus if 
the proper operating voltage is 
chosen and the value of R is small 
enough, there exists two possible 

stable values of /,_C, one at M char- 
acterized by low current and high 
inductive resistance, and one at N 
where the current is high and the 
circuit is slightly capacitively re- 
active. 

If a second winding were applied 
to the core of inductor L in Fig. 1A, 
it should be possible to raise the 
current in the circuit from point M 
to point N by the application of a 
d -c trigger pulse which temporarily 
reduces the inductance of L and 
allows the current to jump to point 
N where the current holds since 
the device is self latching. Notice 
that the trigger pulse could be of 
either polarity since either could 
accomplish a temporary reduction 
in L. 

Note also that successive pulses 
applied to the same winding will 
not return the current to point 
M since the alternating current 
flowing is sufficient to hold L in 
saturation. Thus, whereas the sim- 
ple L -C circuit of Fig. lA possesses 
the bistability necessary for flip- 
flop applications it lacks the ability 
to change its state with each suc- 
cessive applied trigger pulse. For 
greater flexibility it is necessary to 
resort to the circuit of Fig. 2. 

Useful Circuit 
In this circuit the reactance of 

C, is so chosen that one and only 

Bottern view of three -stage binary counter employing ferroresonant flip-flops illustrates 
extreme simplicity 

one L -C combination can be in reso- 
nance at a time. If both should 
try to go into resonance, the volt- 
age at point P would fall so low 
due to the added voltage drop across 
C, that neither L1C1, nor L2C, could 
have sufficient voltage across them 
to maintain resonance. On the 
other hand if L,C1 and L,C2 

should both try to go out of reso- 
nance, the voltage at point P would 
rise to such a value that one or the 
other should be forced to break 
down and go into resonance. 

When connected in this way, 
these elements are somewhat analo- 
gous to a pair of gas tubas con- 
nected in parallel through a high 
impedance to a high d -c voltage. 
When the voltage is applied, the 
voltage across the gas tubes rises 
till one of them breaks down. Once 
this happens the other tube will not 
fire because its striking voltage is 
greater than the operating voltage 
of the tube already lit. 

Getting back to Fig. 2 it is obvi- 
ous that this circuit has several ad- 
vantages over that of Fig. 1. It is 
a device which in many ways re- 
sembles its vacuum -tube counter- 
part. It has two inputs and two 
outputs, one output being always 
opposite in phase to the other. It 
is a balanced system in that it al- 
ways draws the same current from 
the a -c supply. 

....:.... 
jAN-CHs-r 

YT -33` +we 
SYLVAN' 

Photograph shows relative size of flip- 
flop and vacuum -tube equivalent 
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FIG. 2-More flexible circuit employs 
two separate cores 

Assuming that L,C1 of Fig. 2 is 
in resonance, a pulse applied to in- 
put No. 2 will cause the voltage at 
P to drop; this causes L1C1 to go 
out of resonance and L2C2 to go into 
resonance. Now a pulse at input 
No. 1 causes the reverse action to 
take place. This type of flip-flop is 
well adopted to parallel -gated 
binary -counting systems, since each 
element is capable of considerable 
power gain and one flip-flop can 
drive several others through diode 
gates without drivers being neces- 
sary. Such flip-flops are capable of 
performing as binary counters, ring 
counters and stepping registers, by 
using suitable diode gating. 

If a single -input flip-flop is de- 
sired, inputs 1 and 2 of Fig. 2 may 
be tied together and pulsed simul- 
taneously. When this is done, suc- 
cessive trigger pulses will cause the 
flip-flop to change its state. To ex- 
plain the reason for this, assume 
that L,C, is resonant. The applied 
trigger pulse tends to drive L2C2 
into the high -current condition re- 
sulting in a drop in voltage at point 
P Fig. 2. This causes the current 
in L,C,to start to decrease. 

At the end of the trigger pulse 
the voltage at P increases due to 
the fact that neither L1C1 nor L.C. 
is in true resonance at this instant. 
This rise in voltage forces either 
L,C, or L -C, to go into resonance. 
Since L1C, was decreasing in cur- 
rent at the instant the trigger pulse 
ended and L,C2 was increasing, the 
regenerative nature of the circuits 
assures that this trend be continued 
and that L2C2 go into resonance and 
that L,CI go out of resonance. 

This whole action takes place in a 
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FIG. 3- Complete circuit shows two stages appropriately coupled for binary operation. 
Ferroresonance phenomenon is adaptable to ring counter circuits 

FIG. 4-Decade unit uses no tubes. Diodes are replaced with nonlinear thyrite 
elements 

period equal to about 5 cycles of the 
applied power frequency. This cir- 
cuit, like all single -input flip-flop 
circuits, is more critical to pulse 
width than the parallel gated sys- 
tem. It is not however as critical as 
might be thought from the above 
description. Typical limits for re- 
liable triggering are from 1 micro- 
second to 4 microseconds in one unit 
tested. This was with a square 
pulse of 30 volts amplitude. 

Interstage Coupling 

Figure 3 shows a typical circuit 
for a two -stage carry -type binary 
counter wherein the output from 
the first stage is rectified and differ- 
entiated to form a trigger pulse for 
the second stage. The advantage 
of this type of counter over a par- 
allel -gated counter is that it re- 
quires less components. 

The ferroresonance phenomenon 

is very readily adapted to ring 
counters with as many as 20 or 
more elements if desired. Thus an 
input pulse stream may be divided 
by any integer 1 through 20 or 
more by connecting the proper 
number of elements in the ring, 
Figure 4 shows a typical decade 
ring which requires no vacuum 
tubes and no diodes. The nonlinear 
properties of thyrite resistors per- 
form the logical gating. 

This decade lights neon lights to 
indicate the count and requires a 
total a -c power input of about 1 

watt. 
The low power consumption of 

the ferroresonant flip-flops is due to 
the fact that almost all of the com- 
ponents are reactive components 
and therefore do not consume 
power. The major part of the 
power consumed is due to the cop- 
per loss in the coil. 
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Noise -Immune 
Impulse noise strong enough to disturb most synchronizing circuits is rendered innocuous 
by a single -tube sync clipper. Noise pulses, distinguishable from desired signals by their 

higher peak amplitude, produce no output and no residual charge 

Test pattern received with the fringe lock control set for minimum protection The 
noise source was a d -c operated buzzer inductively coupled to the antenna terminals 

through an attenuator 

Improvement of test pattern achieved with control set for maximum noise protection. 
For both settings of the control with the noise source turned off, the picture 

did not move 

ONE of the main weaknesses of 
television receivers today is 

poor synchronization of the picture, 
especially in fringe areas. 

The main source of trouble lies in 
the design of the sync clipper that 
separates the synchronizing in- 
formation from the rest of the de- 
tected signal. But this task be- 
comes exceedingly difficult when 
the antenna also picks up local in- 
terference which may be many 
times stronger than the signals of 
the distant station. 

Engineers have been increasing 
the number of tubes assigned to do 
the sync -clipping job in an effort 
to make the circuit intelligent 
enough to reject this extraneous 
interference and accept only the 
legitimate sync information. But 
with the pressure of lowering costs, 
simpler and more effective methods 
have been eagerly sought. 

This paper describes circuits cap- 
able of salvaging a maximum of 
sync information under severe noise 
conditions, using no additional 
tubes and only a few judiciously 
placed resistors. 

Sync Clipper Troubles 

It will be necessary to touch 
briefly on the design considerations 
of a conventional sync clipper to 
understand why the output goes to 
pieces under strong impulse noise 
conditions. As an example of a 
typical sync clipper, the 6BN6 gated 
beam tube' will be used because it 
will pave the way for a better com- 
prehension of the inner workings of 
the noise -immune sync clippers to 
be described. Practically all con- 
ventional sync clippers are subject 
to the same troubles and for the 
same reasons. 

Figure 1 shows the 6BN6 as a 
conventional sync clipper. The out - 
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Sync Separator 
put of the video detector has an 
amplitude of around 2 volts peak, 
with negative polarity. If the video 
amplifier has a sync gain of 20, the 
composite video at its plate will be 
40 volts peak, with the syncs posi- 
tive. The syncs are located in the 
upper quarter of the composite 
video signal and may be separated 
by taking a slice out of this quarter. 

The plate of the video amplifier is 
coupled to grid 1 of the sync clipper 
through a coupling capacitor and 
grid leak. The values of these two 
components are carefully chosen to 
fulfill two requirements. The lower 
clipping point is established by the 
resistor and the duty cycle of the 
normal signal, and the capacitor 
must be large enough to insure the 
transfer of the vertical sync infor- 
mation with a minimum of distor- 
tion. 

Figure 2 shows how the 6BN6 
operates as a conventional sync 
clipper. The upper quarter of the 
40 -volt video amplifier output is 
shown. The upper and lower slic- 
ing points are shown dotted. This 
illustrates the first basic fault of 
the conventional sync clipper- 
noise pulses are treated exactly the 
same way as sync pulses. They are 
sliced top and bottom, and their full 
cross section appears in the sync 
output. 

One additional fact pertains par- 
ticularly to the 6BN6 tube-the 
curves for both grid and plate cur- 
rent are sharply cut off and become 
saturated immediately. In contrast 
to this, the corresponding grid 
current curve for an ordinary triode 

FIG. 1-Conventional type sync clipper 
using 6BN6 gated -beam tube 

By MEYER MARKS 
Research Department 

Zenith Radio Corporation 
Chicago, Illinois 

or pentode will continue to increase 
in the positive grid region. It was 
because of this internal grid cur- 
rent -limiting characteristic that the 
6BN6 was used as a sync clipper in 
Zenith television receivers for over 
two years. 

The second basic trouble with 
which almost all conventional sync 
clippers are afflicted is illustrated in 
Fig. 3. This condition is known as 
charging up of the coupling capaci- 
tor whenever noise pulses are 
strong enough and occur frequently. 
Here the 40 -volt positive -going sig- 
nal is applied to grid 1 through the 
large coupling capacitor. 

The upper and lower clipping 
levels are shown together with their 
behavior during and following noise 
pulses. After the first noise pulse, 
the clipping level increases because 
the capacitor -charging grid current 
lasts several times longer than a 
horizontal sync pulse. No damage 
is noticed the first time, but after 
the second noise pulse, the clipping 
level has increased enough to cut 
the sync output in half. After the 
third noise pulse, the syncs are 
stripped for quite a few horizontal 
periods. When stripped syncs are 
fed to the horizontal sweep system 

This article is based on a paper, pre- 
sented at the 1951 National Electronics 
Conference, which will appear in the NEC 
Proceedings. 

I } 

1 65N6 
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FIG. 2-Operating characteristics of the 
circuit in Fig. 1 

of a television receiver the result 
will usually be a tearing in portions 
of the picture or a squirming mo- 
tion-depending upon the time con- 
stants and circuits used for auto- 
matic frequency control. 

A triode or pentode sync clipper 
reacts much more violently to ex- 
traneous noise pulses than the 
6BN6 because of the rising grid 
current characteristic of such tubes. 

In addition to the damage done 
by sync stripping, the output of 
practically all conventional sync 
clippers contains the noise pulses 
themselves in full strength. Such 
pulses are likely to cause rolling and 
bouncing of the picture since they 
readily penetrate the integrator and 
can trigger the vertical sweep gen- 
erator prematurely. 

Noise -Immune Circuits 
Figure 4 shows a sync clipper 

which offers a great improvement 
in performance over conventional 
sync clippers. This circuit is essen- 
tially the same as that shown in 
Fig. 1, except for the addition of a 
diode, a few resistors and a nega- 
tive bias source. The object here is 
to separate all noise pulses whose 
amplitude is greater than that of 
the sync tips, and then to apply 
these separated pulses to the second 
control grid of the conventional 
sync clipper just described. This 
grid has limiting characteristics 
similar to those of the first control 
grid, and is available as a gating 
grid. 

If the separated negative -polarity 
noise pulses are applied to the gat - 

PLATE 
V 

GRID 
i1A 

INPUT 
V 
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6BN6 

FIG. 3-Behavior of the conventional circuit 
burdened with impulse noise 
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FIG. 4-Noise-immune sync clipper us 
ing diode noise separator 

ing grid, the output current is cut 
off as long as the noise pulse ampli- 
tude exceeds that of the sync tips by 
a sufficient margin. The undesired 
noise pulses therefore disappear 
from the sync output. 

The plate of the diode has a de- 
lay bias equal to the sync tip ampli- 
tude, so the diode will conduct only 
when its cathode goes more strongly 
negative than the sync tips. When 
this happens, negative -going pulses 
appear at the plate and are passed 
directly to the gating grid. 

This circuit is very effective in 
avoiding one of the two basic 
troubles of conventional sync clip- 
pers: Its output contains no false 
sync information, and if the re- 
ceiver has stable horizontal and ver- 
tical sweep systems, this improved 
sync clipper will give very good 
service. However, the second basic 
trouble, charging up of the coupling 
capacitor, still remains. 

It is possible to eliminate the 
diode noise separator from the cir- 
cuit just described without any 
sacrifice of noise immunity by 
shorting the diode, and removing 
the negative bias source together 
with its series feed resistor. In 
this case, the second control grid 
is biased positively to place the sync 
tips at the upper knee of the plate 

FIG. 5-Improved version of the noise - 
immune sync clipper 

current curve so that the composite 
video will fall into the saturated re- 
gion. This compresses the video 
and sync tips, but noise pulses of 
greater amplitude than the sync 
tips cut off the plate current and 
thus suppress the output for the 
duration of the noise pulse, just as 
in the previous circuit. 

Improved Circuit 

Figure 5 shows an improved 
version of the noise -immune sync 
clipper which retains all advantages 
of the circuits previously described, 
but which also overcomes the second 
trouble of most sync clippers : 

charging up of the coupling capac- 
itor on extraneous noise pulses is 
prevented. This circuit is of great 
practical interest. 

The main difference between this 
circuit and the preceding one ap- 
pears to be that the connections to 
the two control grids have been in- 
terchanged. It has been known for 
some time that very good sync clip- 
ping is possible with either control 
grid of the 6BN6 gated beam tube, 
but the change has a profound 
effect. 

Figure 6 shows how each element 
of the sync clipper helps to achieve 
the desired noise immunity. Grid 
2, the gating grid, is biased posi- 
tively so that the sync tips fall at 
the knee of its plate current curve. 
Space current is cut off by any 
noise pulse of sufficient amplitude. 

In the absence of noise pulses, 
the electron beam reaches the 
second control grid. Normally, 
when this second grid goes positive 
during sync pulses, some electrons 
flow into the coupling capacitor to 
recharge it and maintain normal 
bias. But with noise gating applied 
to the first grid, a neat hole is cut 
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FIG. 6 --Behavior of the circuit in Fig. 5 

burdened with impulse noise 

into the beam current for the dura- 
tion of each noise pulse and the 
supply of electrons available for 
charging the second grid is denied 
it every time a damaging noise 
pulse arrives at the video detector. 

Thus we see that this circuit elim- 
inates the noise pulses from the 
sync -clipper output, and at the same 
time, prevents the coupling capaci- 
tor from charging up on noise 
pulses and stripping the syncs. The 
improvement made by the substitu- 
tion of this circuit over conven- 
tional sync clippers is really im- 
pressive, especially under the most 
adverse conditions of impulse noise 
and signal strength. With such a 
sync clipper the picture just stands 
still. 

Operating Characteristic 
The video amplifier forms an 

integral part of this noise -immune 
sync clipper, and a composite oper- 
ating characteristic of the entire 
system proves instructive. The 
curves given in Fig. 7 show the 
sync -clipper plate current plotted 
against the video detector output. 
If it seems odd to have a negative - 
going signal producing plate cur- 
rent in a tube, it should be remem- 
bered that the detector output is 
amplified in the video stage and re- 
versed in polarity before being 
applied to the second grid of the 
sync clipper. 

Let us follow a noise pulse and 
trace out the composite operating 
characteristic. At the starting 
point the detector output is zero, 
grid one is biased positively, say 
two volts, and the beam current is 
maximum, but the plate current is 
zero because grid two is biased 
beyond cutoff. As the pulse applied 
to grid one increases in the negative 

NOISE IMMUNITY 
MINIMUM MAXIMUM 

GRID I :CUT OF 

I I 

- GRID 2 
CUT OFF 

I/% 

4'iiiiiiaiiirï í 
DETECTOR OUTPUT 

FIG. 7 Composite operating character- 
istic of the noise -immune circuit 
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direction, the amplified pulse ap- 
plied to grid two increases more 
rapidly in the positive direction. 

As these grid potentials continue 
to increase in their respective 
directions, the plate current will 
suddenly go to saturation as it 
describes the portion of the char- 
acteristic labeled "grid 2 cut off" 
in Fig. 7. The pulse continues to 
move in the negative direction for 
another volt or so and then the 
plate current again suddenly falls 
to zero after the "grid 1 cut off" 
portion of the characteristic is 
reached. For the on time of the 
rest of the pulse, there is no plate 
current until the pulse, on its way 
down, crosses first the same "grid 1 

cut off" curve and flashes through 
the saturated plate current region. 
and past the "grid 2 cut off" curve. 

The bias adjustment on the first 
control grid controls the flat, satu- 
rated portion of the composite char- 
acteristic. When this adjustment 
is set for minimum noise immunity, 
the gating grid must be biased 
sufficiently positive that even the 
largest noise pulses hardly reach 
the "grid 1 cut off" curve. This ad- 
justment is made by turning the 
series rheostat (Fig. 5) to zero, 
thus leaving only the series limiting 
resistor from plus 150 volts to the 
gating grid. The resistance of the 
rheostat may now be increased until 
one of two things happen. Either 
adequat^ noise protection is 
achieved, or the flat, saturated 
porticn of the curve is reduced to 
the point where the sync tips poke 
into the "grid 1 cut off" curve and 
thereby cause a reduction in the 
amplitude of the sync output. 

This composite characteristic of 
the noise -immune sync clipper 
shows how the amplitude of the 
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FIG. 8-Compression of video portion of 
detector output by grid series resistor 

signal at the video detector deter- 
mines whether or not an output 
pulse is produced-if the video sig- 
nal extends only into the flat por- 
tion, normal sync output obtains. 
But, if the amplitude is sufficiently 
larger, the output is withheld. An 
operating characteristic of this sort 
has been called an aperture char- 
acteristic. In principle it is not new 
to the art. But none of the older 
circuits seem to approach the econ- 
omy and effectiveness of the cir- 
cuits described in this paper. 

Preferred Tube 

In searching for the most eco- 
nomical tube to use for the noise - 
immune sync clipper without any 
sacrifice in performance, the 6BE6 
(pentagrid) was examined. This 
tube has a first control grid charac- 
teristic altogether different from 
that of the gated beam tube. The 
grid current keeps increasing as the 
grid goes more positive; it does not 
saturate at low positive potentials 
like the 6BN6. Therefore, another 
means must be used to compress the 
video and sync tips in the signal 
applied to the first control grid. 

Good compression may be ob- 
tained by means of a series resistor 
in the grid circuit, because for posi- 
tive grid potentials the grid cur- 
rent increases so rapidly. For the 
negative portions of the applied 
signal where no grid current flows, 
there is no compression and the 
space current is cut off almost as 
abruptly as for the gated beam 
tube. An idea of the degree of com- 
pression which may be obtained by 
this means is shown in Fig. 8. Here 
the operation without a grid limit- 
ing resistor is represented by thg 
straight line while the curve repre- 
sents operation with the resistor 
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FIG. 9-Compression characteristics of 
three tube types 

FIG. 10-Fringelock circuit using 6BE6 
pentagrid 

inserted. When the first control 
grid is positively biased so the sync 
tips are placed at the onset of grid 
current, the compression of the 
video and sync tips is nearly as 
complete as with the 6BN6 tube. 

Figure 9 shows plots of the rela- 
tive compression characteristics of 
the 6BN6 gated beam tube, the 
6BE6 pentagrid type tube, and 
the 6AS6 pentode. Each small di- 
vision of the abscissa is one volt, 
and it is apparent that for the grid 
series and plate load resistors given, 
the 6B'N6 and the 6AS6 tubes have 
about twice as sharp a cut off in 
the first grid as the 6BE6-one volt 
versus two volts. However, the 
performance of the 6BE6 in a tele- 
vision set is so close to that ob- 
tained with the 6BN6 that when 
impulse noise is applied it is diffi- 
cult to distinguish between the two 
tubes. The more economical 6BE6 
is therefore used in the noise - 
immune sync clipper. 

This circuit, known as the 
Fringelock and used in the current 
production of Zenith television re- 
ceivers, is shown in Fig. 10. The 
sync pulses appearing at the output 
are of negative polarity and have 
an amplitude of approximately 25 
volts. They are used without 
further amplification to synchro- 
nize the horizontal and vertical 
sweep systems of the receiver. 

The Fringelock system was con- 
ceived and developed jointly by 
Robert Adler and the author in the 
Research Laboratories of Zenith 
Radio Corporation. Thanks are due 
to J. C. Spindler, W. J. Stroh, and 
L. J. Metevier, who conducted num- 
erous field tests and assisted in 
adapting the system for use in 
production. 
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IN VIBRATING -REED oscillographs, 
a mirror assembly (either of the 

oscillating or the rotating type) 
must be operated in synchronism 
with the input signal to view the 
wave shape of this signal on a 
ground -glass screen. The mirror 
assembly must be driven at a con- 
stant speed so that the motion of 
the light beam imparted by it can 
be synchronized with the motion 
of the light beam due to the gal- 
vanometer mirror movement. 

Ordinarily, a -c motors are used 
to drive such mirror assemblies, 
and are designed to operate at 
speeds corresponding to frequencies 
of one-half, one-fourth, or some 
lesser fraction of the input signal, 
allowing the viewing of one, two, 
or more complete cycles of the 
signal. 

In the modification of a gal- 
vanometer of the oscillating mirror 
type, it was desired to operate the 
mirror assembly over a two -to -one 
speed range, with gradual adjust- 
ment of motor speed. The original 
oscillograph motor, an a -c type 
operating at 1,800 rpm only, was 
equipped with a semicircular shut- 
ter to block out the light source 
for half of each revolution. It was 
also coupled to the mirror assembly 
to impart a linear sweep to the 
light beam, the shutter serving to 
block out the return sweep. 

The requirement of variable 
speed suggested that a d -c motor 
be used in this modification, but 
such a motor does not run at ab- 
solutely constant speed even though 
motor voltage is held constant. 
Slight variations in friction, heat- 
ing and windage cause the motor 
speed to change gradually and con- 
tinuously, preventing synchroniza- 
tion. However, if the motor field 

This work was done as an undergraduate 
thesis project at the University of Cin- 
cinnati. 

SERVO DRIVE 

End view of GE oscillograph showing servo drive chassis on shelf 

voltage is held constant, the motor 
is highly sensitive to changes in 
armature current. Therefore a 
servomechanism was required that 
would have as its error signal the 
discrepancy between actual speed 
and desired (synchronous) speed. 

Shutter Modulation 
As indicated, the oscillograph 

was provided with a vibrating - 
mirror assembly, and equipped with 
a shutter to block out the light 
beam during the return sweep. In 
later models a rotating mirror is 
used, making the shutter unneces- 
sary. In this modification, the 
shutter can be used advantageously 
for another purpose. A phototube 
is placed within the housing of the 
oscillograph, and is struck by the 
light beam during the half -revolu- 
tion that the shutter allows light to 
enter the housing. 

The output of this phototube is a 
square wave having a frequency f,,, 

identical with the speed of the 
shutter. The differentiation of this 
square wave produces a pulse 

voltage, alternately positive and 
negative, and having this same fre- 
quency. 

Since the frequency of the input 
signal to be observed dictates the 
true, or synchronous, speed at which 
the motor should operate, the pulse 
voltage should be made to have a 
frequency exactly one-half that of 
the input signal voltage. This situa- 
tion is then analogous to the 
original conditions of 30 cps for 
the motor and line frequency of 
60 cps for the input signal. 

The input signal is used to 
trigger a sawtooth oscillator, pro- 
ducing one sawtooth wave per 
cycle of input signal voltage, both 
having a frequency f,. The positive 
and negative pulses produced by 
the differentiation of the phototube 
output are added to this sawtooth 
voltage. If the motor is operating 
at its synchronous speed, this addi- 
tion will superimpose a positive 
pulse on alternate sawtooth waves, 
and a negative pulse will appear 
on the remaining sawtooth waves, 
every pulse appearing at the same 
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for Oscillograph Motor 
Direct -current drive motor is held at constant speed when error -signal spikes superimposed 
on sawtooth pulses remain fixed. Principle used to extend useful range of mirror oscillo - 
graph between 50 and 250 cps can be applied to other industrial control problems 

point on the sawtooth slope. Con- 
sidering only the positive pulses 
and the sawtooth wave, it can be 
seen that, as long as the motor 
speed remains constant, the peak 
value of the sum will also remain 
constant, as shown in Fig. lA. 

On the other hand, if the motor 
speed begins to decrease, because 
of variations in source voltage or 
any of the other factors that tend 
to prevent a d -c motor from run- 
ning at absolutely constant speed, 
the pulses will begin to spread apart 
at the instant of speed change. The 
first positive pulse appearing after 
the speed change commences will 
be at a different instant during the 
sawtooth cycle, and will be forced 
to appear higher on the slope. 

The second positive pulse will 
appear even higher, the third 
higher still, and so on. Further- 
more, the more extreme the speed 
change, the more rapid will be the 
increase in the peak value. 

Conversely, if the motor speed 
begins to increase, the pulses will 
begin to appear closer together. 
The second positive pulse will ap- 
pear lower on the slope, the third 
lower still, and so on, causing the 
peak value to decrease. This action 
can be readily understood by refer- 
ring to Fig. 1B for motor speed 
increase, and Fig. 1C for motor 
speed decrease. In Fig. 1 the dis- 
crepancy has been exaggerated in 
order to emphasize the change in 
peak value. Thus there is produced 
a control voltage (VP, the peak value 
of sawtooth plus positive pulse) 
which varies immediately with any 
discrepancy in motor speed. 

Motor Control 

Shown schematically in Fig. 2 
is the motor -control circuit, which 
is patterned after a voltage -regu- 
lated power -supply circuit. The d -c 

motor used in this modification was 
a 40 -volt, 1/90 hp type, requiring 
100 to 150 ma of armature current 
for the range desired. For con- 
trolling this current a 6AS7 is used 
with both triodes in parallel. The 
grid voltage on the 6AS7 is pro- 
duced by the current in a 150K 
resistor, the plate resistor of half 
a 6SL7 acting as an amplifier. The 
remaining half of this tube serves 
as a cathode follower. 

As the control voltage V, rises 

FIG. 1-At (A) the frequency of the 
sawtooth f, produced by the input sig- 
nal is exactly double the frequency fm 
of the shutter. The resultant control 
voltage V, is constant. At (B) It is 
more than double fm; V, is increasing. 
At (C) fi is less than double fm. causing 

V, to decrease 

FIG. 2-Basic motor -control circuit is 
similar to voltage -regulated power 

supply 

owing to slight decrease in motor 
speed, the cathodes of both halves 
of the 6SL7 also rise, due to 
cathode -follower action. 

However, the grid of the am- 
plifier half of this tube is held at 

, a constant potential of 37.5 volts 
by the VR75 tube and the voltage - 
divider network (two 100K re- 
sistors and one 1-µf capacitor). 
When the cathode of this half rises, 
there is less plate current in the 
150K resistor. The grid voltage of 
the 6AS7 decreases (becomes more 
positive), and more current flows 
into the armature, returning its 
speed to the proper value. 

Should the motor speed exceed 
this value, Vo then begins to de- 
crease, reversing the steps outlined 
above, and allowing less current to 
reach the armature. Hence, by 
utilization of the sawtooth voltage, 
the pulse voltage, and the circuit 
of Fig. 2, an extremely sensitive 
servomechanism is provided to re- 
turn the motor speed to its true or 
synchronous value. 

Moreover, by this means of 
motor -speed control, if the fre- 
quency of the input signal is 
changed, the frequency of the saw - 
tooth voltage is also changed, and 
the motor speed is corrected to the 
new synchronous value. 

Practical Control Unit 
The actual means of utilizing the 

principles outlined above can be 
understood by reference to Fig. 3, 
a complete schematic diagram of 
the servomechanism circuit. The 
input signal is applied to one grid 
of a 6SL7, which provides two 
stages of amplification, the first a 
cathode -bias amplifier, the second 
an overdriven zero -bias amplifier. 

These two stages provide a large 
positive pulse across the 330K re- 
sistor regardless of the wave shape 
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of the input signal. This pulse is 
next applied to the grid of a 2050 
thyratron, biased by a divider net- 
work supplied from B-1-. The plate 
of the 2050 is fed by another 
divider network from B+, and the 
tube acts as a relaxation sawtooth 
oscillator, producing a sawtooth 
voltage of input signal frequency 
across the 0.25-µf capacitor. 

The phototube that provides the 
motor speed intelligence is a 929 
high -vacuum type mounted inside 
the oscillograph housing. The out- 
put appearing across the 1-megohm 
resistor is a square wave having 
the frequency of the rotation of the 
shutter. 

This square wave is fed into two 
stages of amplication, performing 
as outlined in the preceding para- 
graph, except that the tube used is 

a 6SN7. The positive pulses ap- 
pearing across the 5K resistor are 
clipped to a constant value by means 
of half a 6116 (B). No clipping 
bias is required, since the tube re- 
sistance is sufficient to yield a suit- 
able peak value of the positive 
pulses and to assure a relatively 
constant peak value at any fre- 
quency. 

These positive pulses are then 
applied to the primary side of a 
1 -to -3 audio interstage transformer, 
with the sawtooth voltage placed in 
series with the secondary winding. 
The combination of the sawtooth 
and pulses are then coupled, by 
means of a 6J5 cathode follower 
stage, to the plate of the second 
half of the 6H6 (A). This half 
acts as a peak -sensitive rectifier, 
charging the 0.12 (or the 0.12 plus 
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FIG. 3-Complete servomechanism used to synchronize mirror -sweep motor with 

input signal continuously from 50 to 100 cps. Operation is also possible from 100 

to 250 cps 

0.05) µf capacitor to the peak value 
of the combination, thus producing 
the control voltage V. described 
earlier. 

It will be noted that a multi - 
position range switch is used in 
several parts of the circuit. In the 
input signal stage, this switch has 
one position that is connected 
directly to an available filament 
winding of the power transformer 
of the power -supply circuit. This 
furnishes an internal signal of line 
frequency and permits the control 
circuit to function at this one fre- 
quency without the use of an ex- 
ternal voltage source. For other 
frequencies within the appropriate 
ranges provided by the different 
positions, the external voltage 
source applied to the galvanometer 
input terminals must also be ap- 
plied to the input signal terminals. 

In the sawtooth output stage, 
this range switch adjusts the am- 
plitude of the generated sawtooth 
voltage to the optimum value for 
most satisfactory operation. One 
position, with suitable values of re- 
sistance, must be used for the lower 
frequencies, while the other posi- 
tions can be used with a second set 
of resistors. 

Optimum Capacitance 

In the peak -sensitive rectifier 
stage, this range switch performs 
a dual function. It switches in the 
optimum value of capacitance re- 
quired to produce the proper time 
constant in the R -C circuit of the 
diode cathode, thus allowing the 
capacitor to charge quickly enough 
to respond to very minor discrepan- 
cies in motor speed, but not so 
quickly that the motor becomes un- 
stable. 

The range switch also connects 
in four different 1-megohm poten- 
tiometers, allowing individual ad- 
justment of the output value of V,. 
The pulses that represent motor - 
speed intelligence have a constant 
amplitude, but, because of the de- 
sign of the sawtooth generator, 
the sawtooth waves do not. At low 
frequencies, these waves have a 

relatively high amplitude that di- 
minishes at the higher frequencies, 
since the 0.25-1,.f capacitor has less 
and less time during which to 
charge. Thus the output-the peak 
value of the combination-must be 
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diminished at the lower frequencies 
for satisfactory results. 

The operation of this oscillo - 
graph requires a d -c bus for ener- 
gizing the field of the galvanometer. 
Rather than supply the current 
for motor operation by electronic 
means, the d -c bus is used to pro- 
vide current for both motor arma- 
ture and motor field. A 750 -ohm 
resistor in series with 120 volts 
provides the proper value of current 
to the motor field, while a 10K 
resistor provides the necessary drop 
from 240 volts to 75 volts required 
across the VR75 tube. Two 100K 
resistors and a 1.0-1,f capacitor 
form a divider network to hold the 
grid of the amplifier half of the 
6SL7 at a constant 37.5 volts. 

The motor must be operated at 
the correct speed long enough for 
the control voltage to become a 
constant. A portion of this control 
voltage is provided by the rotation 
of the motor. With the motor at 
standstill, some separate starting 
means is necessary. Such means is 
provided by the resistor -potentio- 
meter combination that is supplied 
by the regulated potential of the 
VR75 tube. The 3K potentiometer 
in this portion of the circuit is con- 
tained in a conveniently located 
control box, containing also a spdt 
switch. With this switch in the 
start position, an auxiliary voltage 
V,, is available that can be easily 
varied to such value that the re- 
mainder of the series -control circuit 
will cause the motor to run exactly 
at synchronous speed. The detec- 
tion of the true synchronous speed 
may appear difficult, but in reality 
is not. 

Synchronous Operation 
With the galvanometer suitably 

energized, the shuttér turning, and 
the mirror assembly vibrating, the 
operator of the oscillograph ob- 
serves a variety of patterns on the 
ground -glass screen that resemble 
those on a cathode-ray oscilloscope 
screen. When the motor reaches 
synchronous speed, these patterns 
resolve into one single cycle of the 
input signal. At this moment, the 
operator knows that the pulses have 
a frequency exactly one-half that 
of the sawtooth wave. Consequently 
the peak value of the combination 
that determines the control voltage 

Belt drive couples motor to semicircular shutter and to mirror cam 

Photctuhe mounting on door that gives access to the oscillcgraph prisms 

Vo is a constant. The operator then 
switches the spdt switch to the lock 
position and allows the servo- 
mechanism to assume control of 
the motor speed. 

The motor armature is provided 
with two more features that should 
be explained. A 1K resistor con- 
nected directly across the armature 
terminals provides dynamic braking 
action, smoothing out the instability 
that results when the armature cur- 
rent is abruptly decreased, as it is 
when the motor speed has momen- 
tarily surged ahead. Tripping 
voltage for overvoltage contactor 
K, is adjusted to prevent the motor 
from running at excessive speeds. 

The B+ circuit is of the conven- 
tional full -wave rectifier type, using 
a choke -input filter. The use of d -c 
bus voltages for the high -current 
requirements diminishes the cur- 
rent required from this circuit. 

By the use of this servomechan- 
ism circuit, the modified oscillo - 
graph can be used for observing the 
wave shapes of input signal voltages 
that are not of line frequency or 
that may be changing continuously. 
Satisfactory operation was achieved 
for signals between 50 and 100 cps,. 
using one cycle for observation. 
Using multiple cycles, satisfactory 
operation was achieved between 100 
and 250 cps. 
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FIG. 1-Action of sampling gate and holding circuit on typical radar signal. Held 

samples form the desired low -frequency signal that is easily transmitted over wire 

lines or low -frequency radio communication links. When the received signal is 

applied to the intensity grid circuits of a cathode-ray indicator, it gives a ppi radar 

picture having the essential characteristics of the original 

Example of normal A -scope radar presen- 
tation (above), and sampled and synthe- 
sized version (below) of an identical video 
signal. Scopes used here differed slightly 

in gains and sweep speeds 

Radar Signal Sampler 
RANSMISSIO]N of video informa - 

1 tion which has a frequency 
spectrum of several megacycles re- 
quires carrier frequencies whose 
propagation characteristics limit 
the reliable maximum range to line - 
of -sight. If it is desired to relay 
video information directly over dis- 
tances greater than line -of -sight, 
means must be provided to com- 

press the video -frequency spectrum 
so that it may be efficiently trans- 
mitted and received over a low -fre- 
quency link. 

The method and techniques in- 
volved in the signal sampler and 
synthesizer may have applications 
to such problems. For example, the 
frequency spectrum occupied by the 
video information applied to a 
normal radar plan position indi- 
cator may be compressed into a 

bandwidth which may be recorded 
or transmitted by communications - 
type equipment. Though the band- 
width is compressed, most of the 
useful resolvable information pre- 
sented by a normal ppi indicator 
may be preserved. 

A principal requirement for a 

straightforward application of sig- 
nal sampling and synthesizing tech- 
niques is that the high -frequency 
waveshape may be satisfactorily 
resolved by full', points, where f,, 

and fL are the high and low recur- 
rent rates respectively. 

If the high -frequency waveshape 

is not repeated exactly every cycle, 
an additional requirement is that 
the general high -frequency wave - 
shape does not change significantly 
during one low -frequency period. 

Required inputs to the system, 
in addition to the high -frequency 
signal, are a synchronizing pulse 
recurring at the high -frequency 
repetition rate and a linear saw - 
tooth (or other shaped wave for 
particular applications) recurring 
at the desired low -frequency repeti- 
tion rate. The output of the system 
is a low -recurrent -rate waveshape 
having the same general amplitude 
characteristics as the high -fre- 
quency signal. 

Essentially, the operation per- 
formed is that of frequency di- 
vision, all the frequency components 
of the high -frequency signal being 
divided by the factor fX/f L. A 
further significant reduction in the 
bandwidth required to transmit the 
data is feasible since useless high - 
frequency components of the 
sampled and synthesized signal may 
be discarded. 

Radar Picture Analysis 

A radar ppi presentation is not a 

continuous picture but is generated 
by an electron beam acting on the 
face of a cathode-ray tube. As the 
radar antenna and the indicator's 
deflection coils are rotated, the 
action of the electron beam gener- 

By WALTER OTTO 

Aircraft Radiation Laboratory 
Wright Air Development Center 

Dayton, Ohio 

ates radial lines on the face of the 
cathode-ray tube, each line being 
intensity -modulated in accordance 
with a received signal wavetrain. 
The number of intensity -modulated 
lines per second is equal to the 
repetition rate of the radar. 

The signal sampling and syn- 
thesizing method of bandwidth re- 
duction as applied to such radar 
returns takes advantage of the as- 
sumption that there is little or no 

significant change in the character 
of successive wavetrain returns 
during the time it takes the radar 
antenna to move one beam width. 
Somewhat less than this time is 
chosen as the period of the sys- 
tem's low -frequency linear sawtooth 
voltage. 

Figure 1 represents pictorially 
several successive received video 
wavetrains, each wavetrain corre- 
sponding to successive radar returns 
up to a 25 -mile range. Each wave - 
train is sampled by a narrow range 
gate which continuously moves out 
in range to maximum range, then 
flies back and starts over again at 
zero range. The position of the 
sampling gate for several successive 
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Normal ppi radar presentation, using 1.6 - 
deg antenna beamwidth, 1 -microsecond 
pulse width, 1,600 -cps radar repetition rate, 
12.5 -sec antenna scan rate and 25 -mile 

range setting 

Typical example of result obtained by 
sampling and synthesizing video signal of 
pattern at left to compress bandwidth for 
long-distance radio relaying. Major out- 

lines are still clear 

In addition to radar relaying, potential 
applications of this signal sampler and 
synthesizer include missile guidance, re- 
connaissance, early warning, strip map- 

ping and antijamming 

Compresses Bandwidth 
Permits relaying ppi radar presentations from planes to points far beyond line of sight, 

by sampling the video signal and synthesizing into a similar waveshape having a suffi- 

ciently low recurrence frequency for handling by conventional low -frequency radio links 

radar repetition rate periods is also 
indicated in Fig. 1. 

Traveling Range Gate 

The relatively slowly traveling 
narrow range gate samples the in- 
stantaneous amplitude at zero range 
of the first of a series of essentially 
recurrent video wavetrains. When 
a second wavetrain is received, the 
range gate has advanced an incre- 
mental distance along the second 
line, this distance corresponding to 
a range increment of approximately 
0.25 mile. This sampling process 
continues, with the range gate ad- 
vancing 0.25 mile on each successive 
line, until on the 250th wavetrain 
the gate has advanced to a point 
where it samples a narrow incre- 
ment of range corresponding to 25 
miles. 

During this sampling process, 
each sampled amplitude of the 250 
successive wavetrains is applied as 
a narrow pulse to a holding circuit 
which maintains the amplitude of 
each sampled amplitude until the 
next arriving sampled amplitude 
determines a new amplitude of the 
held voltage. Thus the 250 succes- 

sive sampled amplitudes are held 
and form a low -frequency signal 
having the essential amplitude 
characteristics of the original es- 
sentially recurrent video wave - 
trains. 

If the linear sweep voltage of the 
system is applied to the sweep cir- 
cuits of a ppi indicator which is 
rotated in synchronism with the 
normal indicator and if the held 
sampled and synthesized signal is 
applied to the indicator's intensity 
grid circuits, a ppi picture will be 
seen which has the essential char- 
acteristics of the normal ppi 
picture. 

Complete System 

The block diagram of a circuit 
which will sample a recurrent video 
wave shape and synthesize the 
samples into a similar wave shape 
recurring at a desired rate is shown 
in Fig. 2, and the circuit itself is 
shown in Fig. 3. 

A synchronizing pulse recurring 
at the rate of the video signal input 
is applied to a delay multivibrator 
negative range gate generator V1, 

whose gate width, for a particular 

application, was made approxi- 
mately 25 radar miles. This nega- 
tive range gate is applied to the 
grid of a start -stop sweep generator 
triode VIA. This tube normally 
draws saturation plate current 
through its plate load resistor, since 
its grid is returned to the positive 
end of the power supply. 

The negative gate from the gate 
generator drives the grid to cutoff, 
causing the capacitor in the plate 
circuit to begin to charge through 
the plate load resistor. The charg- 
ing rate of this capacitor, voltage 
against time, is employed in suc- 
ceeding circuits to produce the 
effect of pulse delay. When the 
negative gate is complete, the start - 
stop sweep generator tube returns 
to its normally saturated condition. 

Action of Delay Diode 

Cathode follower V25 is used to 
couple the start -stop sweep gener- 
ator to the plate of delay diode V3. 

The cathode of V3 is coupled by 
cathode follower V. to a linear 
sawtooth generator, consisting of 
blocking oscillator V,2,,, with output 
taken from the grid circuit, and 
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a conventional triode amplifier 171213. 

Optionally, an external sawtooth 
may be applied to the SLOW SWEEP 
IN terminal, with the SWEEP SELECT 
switch in the EXT position. The 
amplitude of the sawtooth and the 
d -c level at the cathode of the 
cathode follower may be individu- 
ally controlled by the SWEEP AMPLI- 
TUDE control and the GATE POSITION 
MANUAL control. The time constant 
of the circuit between the diode 
cathode and the succeeding clipper 
amplifier is such that the sawtooth 
sweep, composed of relatively low - 
frequency components, is highly dis- 
criminated against. 

When the amplitude of the start - 
stop sweep voltage applied to the 
diode plate exceeds the amplitude of 
the d -c plus sawtooth sweep voltage 
applied to the diode cathode, so as 
to make the diode plate positive 
with respect to its cathode, delay 
diode V. conducts. The signal from 
the delay diode, which consists of 
the portion of the start -stop sweep 
which remains after the diode be- 
gins to conduct, is applied to the 
grid of clipper amplifier pentode V,. 

Little discrimination because of 
the intervening coupling capacitor 
is experienced by this signal, since 
it is composed of relatively high 
frequency components. The start 
of this signal is delayed from the 
synchronizing pulse by the time in- 
terval between the start of the 
charging of the capacitor in start - 

stop sweep generator V, and the 
instant diode V. begins to conduct. 

The signal from the delay diode is 
positive in direction and of greater 
amplitude than the clipper amplifier 
pentode's bias, resulting in clipping 
of the top of the start -stop sweep. 
The clipped wave, which appears as 
a square wave with a sloping lead- 
ing edge, is amplified and inverted 
by the pentode and appears across 
its plate load resistor. An addi- 
tional triode V5 amplifies and rein - 
verts the square wave, sharpening 
its leading edge. 

Gate Width Control 
The square wave from the triode 

amplifier is differentiated and is ap- 
plied to the grid of a variable -width 
pulse -shaper pentode V5, which is 
normally biased beyond cutoff. The 
positive pulse which occurs because 
of the differentiation of the lead- 
ing edge of the square wave has 
sufficient amplitude to drive the 
grid from beyond cutoff to the con- 
ducting region, resulting in a 
clipped pulse. Upon amplification 
by V. and gate generator triode V7$ 
this becomes a steep -sided flat- 
topped pulse whose width is de- 
termined by a differentiating time 
constant GATE WIDTH control in the 
pulse shaper pentode's grid circuit. 

The time interval between this 
pulse and the synchronizing pulse 
is determined by the setting of the 
GATE POSITION MANUAL control. The 
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FIG. 2-Arrangement of stages in signal sampler and synthesizer 

range this pulse sweeps is deter- 
mined by the SWEEP AMPLITUDE 
control ; thus, a traveling gate is 
produced, the center of travel of 
which may be adjusted, and whose 
sweep range may be varied. The 
rate at which the range is swept is 
determined by the frequency of the 
internal sawtooth sweep or option- 
ally by an external SLOW SWEEP IN. 

The traveling gate is supplied to 
a gated video amplifier circuit (V7 
and V8) to which is also applied 
the recurrent video signal which is 
to be sampled and synthesized. Thus 
the video signal is sampled once 
during each cycle of the synchroniz- 
ing input pulses. 

The range over which sampling 
takes place is adjustable and the 
recurrence rate of the sampling is 
the same as that of the start -stop 
sweep. The output of the gated 
video amplifier consists of video 
sample pulses caused by sampling by 
the traveling gate; the amplitudes 
of the samples are proportional 
to the amplitude of the video signal 
at the instant of sampling. The 
time interval between these pulses 
is approximately equal to the recip- 
rocal of the repetition rate of the 
synchronizing pulse. 

If the output of the video ampli- 
fier were connected to the vertical 
deflection plates of an oscilloscope 
whose horizontal sawtooth sweeps 
were synchronized with the saw - 
tooth sweeps, a series of widely 
spaced pulses would be seen. If 
the SWEEP AMPLITUDE and GATE 
POSITION MANUAL controls were set 
so that the traveling gate travels 
the entire recurrent video signal 
input, the envelope of the amplitude 
modulation on these pulses will be 
similar in waveform to the recur- 
rent video waveform as seen on an 
A -type scope presentation. 

Holding Action 
Holding circuit V10 minimizes the 

spaces between sample pulses so 
that a more continuous waveform 
may be seen. Saturation -level gat- 
ing pulses, occurring at the same 
time as the video amplifier gating 
pulses, are applied by gate gener- 
ator triode V,IA to the grid of V1013 

which is biased beyond cutoff. The 
sample pulses resulting from the 
gated video signal are applied to the 
grid of triode V,lA. 
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FIG. 3-Complete circuit of signal sampler and synthesizer except for power supply, which is a conventional 5Y3G full -wave rectifier 
arrangement with two VR105 tubes in series across the output to stabilize 210 volts 

The width of the gating pulses 
is slightly less than that of the 
sample pulses. The difference in 
width between these pulses is the 
actual effective gating pulse width. 
Upon simultaneous application of 
both sets of pulses, V,OB acts as a 
cathode load resistor for V,o, acting 
as a cathode follower. 

The capacitor connected from the 
junction of grid, plate and cathode 
to effective ground rapidly assumes 
a potential proportional to the am- 
plitude of input to the grid of VIlA. 

The pulse to the grid of VioB drops 
to zero and the tube is cut off, but 
the capacitor holds a charge since 
no discharge path is present. The 
magnitude of the held charge is 
proportional to the amplitude of the 
sample pulse. The preceding oper- 
ation is repeated at the rate of the 
synchronizing frequency. 

The final tube in the circuit is 
cathode follower VuB, used to couple 
from the held pulses to a load. An 
oscilloscope connected to this point 

would show a series of flat-topped 
steps, the outline of which approxi- 
mates the original video wave form. 

Potential Applications 
Video data for strip maps, ob- 

tained by mounting a radar antenna 
rigidly on the side of an airplane, 
can be relayed over greater than 
line -of -sight distances by compress- 
ing the video signal. The sampler 
and synthesizer unit samples from 
the radar receiver's output only 
those signals corresponding to 
targets within a narrow increment 
of range. The position of the in- 
crement is continuously varied at 
a low -frequency linear rate from 
zero range to maximum range, or 
over any desired range between 
these extremes. The sampled signals 
are held and reassembled at the low - 
frequency rate for transmission 
over a low -frequency link for re- 
mote recording or for direct record- 
ing. If the recording facsimile paper 
or film speed is properly syn- 

chronized with the speed of the air- 
craft and a straight course is main- 
tained, a strip map of the terrain 
over which the aircraft passes 
will be produced. 

The basic nature of the tech- 
nique of signal sampling and syn- 
thesizing may, in addition to video 
applications, be employed for the 
generation of low -frequency wave - 
shapes. For example, if the inputs 
to the system were a 1,000 -cps sine 
wave, a 1,000 -cps reference pulse 
and a 1 -cps sawtooth, the output 
would be a 1,000 -point approxima- 
tion of a 1 -cps sine wave. If two 
systems were employed, with the 
inputs to the second system being 
the same 1,000 -cps reference pulse 
and 1 -cps sawtooth as previously, 
but the 1,000 -cps sine wave being 
applied through an adjustable phase 
shifter from the common source, 
then a phase difference of 0 degrees 
between the two 1,000 -cps inputs 
will cause a difference of 0 degrees 
between the two 1 -cps outputs. 
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Direct -Reading Instrument 
Four -tube circuit provides rapid and accurate determination of tube noise resistance in 
single operation that can be performed by unskilled personnel. Auxiliary controls and 

meters permit plotting of tube characteristics as concomitant application 

WHERE large quantities of low - 
noise tubes must be used, it 

is convenient to have a simple but 
accurate means for determining the 
noise resistance of a tube quickly 
with nontechnical workers. This 
is important, since tubes having 
unusually high noise resistance may 
not show any other undesirable 
characteristics and they may pass 
various quality control inspections 
at the factory. 

The apparatus shown in the 
photograph and in the circuit dia- 
gram of Fig. 1 is capable of making 
such measurements. The noise re- 
sistance R of a tube is measured 
by comparing the noise of the tube 
to the thermal noise of a known 
resistance R. This is achieved by 
using the tube as the first stage of 
a sensitive, linear, tuned amplifier, 
having the resistance R in its grid 
circuit. The output noise power is 
measured with a quadratic detector 
such as a bolometer, a thermocouple 
or a crystal diode. 

Measurement Theory 

According to Nyquist's theorem 
the noise of a resistance R can be 
described by a noise emf e in series 
with R such that 

e = 4kTRB (1) 

In the equation k is Boltzmann's 
constant (1.38 x 10 Joule per de- 
gree), T is the absolute room 
temperature and B the bandwidth 
of the receiver. The noise resist- 
ance R of a tube is defined such 
that if a resistance R is inserted 
in the grid circuit of the tube it 
produces as much noise as the tube 
itself. This means that the tube 
noise can be described by a noise 

Now at the University of Minnesota. De- 
partment of Electrical Engineering. 

By A. van der ZIEL* 
Department of Physics 

University of British Columbia 
Vancouver, British Columbia 

emf e in series with the input such 
that 

ez = 4kTRB (2) 

The noise output power of the 
amplifier due to the first tube and 
its input circuit is proportional to 
4kT (R -}- R)B, whereas the noise 
output power due to the first tube 
only is proportional to 4kTRB. Let 
Mx be the reading of the output 
meter in the first case and M, the 
reading of the output power meter 
in the second case, then 

M1 4kT(R -- R)B 
Mz 4kTRB 

Mz 
R (3) or R = 

-M -M2 
so that the value of the bandwidth 
B does not enter into the final 
result. 

The circuit diagram of the ap- 
paratus is shown in Fig. 1. In mak- 
ing measurements, SW is set to 

Octal socket on front of tube noise re- 
sistance may be used with adapters for 

most tube types 

the desired range of R and the 
amplifier gain is set so that Ml coin- 
cides with the full deflection of the 
output meter. When SW is moved 
to the short circuit position the out- 
put meter reading shows M,. The 
meter is calibrated directly in terms 
of noise resistance. 

Though one can evaluate R from 
Eq. 3 for the whole range 0<R< co 

for each value of R, the measure- 
ment is most accurate in the range 
0.1R < R < 5R. For measuring 
tubes with widely different values 
of R one should use various values 
of R. The three values of R shown 
give overlapping ranges and any 
noise resistances between 50 and 
50,000 ohms can be measured 
rapidly and accurately. This is 
sufficient for all practical triodes 
and pentodes. 

The circuit has to be modified for 
the measurement of the noise re- 
sistance of mixer tubes because an 
untuned input circuit not only gen- 
erates a noise band of the input fre- 
quency (which is converted to i -f 
noise in the mixing process) but it 
also generates i -f noise directly. 

Circuit Design 

The instrument is a four -stage 
linear amplifier. The bandwidth is a 
few thousand cycles; if it is much 
lower, the output meter reading will 
show fluctuations unless the time 
constant of the meter is large. A 
tuning frequency of 120 kc is used 
mainly because 120-kc band-pass fil- 
ters are available commercially, 
otherwise it would be better to 
choose a lower tuning frequency. 

The choice of the tuning fre- 
quency is important. For low tun- 
ing frequencies, tube noise in- 
creases due to Flicker effect. For 
high tuning frequencies the input 
capacitance C of the stage (tube 
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Measures Tube Noise 
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FIG. 1-Complete circuit diagram of tube noise resistance -measuring circuit less regulated power supplies 

and wiring) shunts the resistance 
R whereas the feedback through the 
anode -grid capacitance C also be- 
comes important. 

Flicker noise gives a noise out- 
put power which varies as 1/f, so 
that it becomes unimportant for 
sufficiently large f (>20 kc). Due 
to the capacitance C the mean 
square value of the noise voltage at 
the grid of the first stage of the 
amplifier is not 4kTRB but 

4kTRB - 

1 + c,2C2R2 

The capacitance C thus gives rise to 
an error of 1 percent if xCR = 0.1. 
Taking R = 104 ohms and f = 120 kc 
we find that this occurs if C = 14 
pp.f. This means that the error is 
unimportant at 120 kc even for the 
highest R scale of the instrument. 

The load resistance of the test 
circuit is sufficiently low that feed- 
back through the anode -grid capaci- 
tance is small even for triodes. The 
main effect of this feedback is a 
change in input capacitance (Miller 
effect) . This change in capacitance 
may be quite large for triodes with 
a high g but those tubes have a 
low noise resistance (a few hundred 
ohms) so that they can be measured 
on the lowest R scale, where this 
change in capacitance has little ef- 
fect especially because of the low 
tuning frequency. 

The 8 -pin socket for the test tube 
is mounted at the front panel. It is 
wired such that 6SJ7, 6AC7 and 
similarly based tubes can be tested 
directly. For other tubes one has to 

:1,000 7 

R 

-0.25 o 

FIG. 2-Alternate bridge arrangement 
which eliminates zero drift but requires 

more sensitive indicating instrument 

wire adapter sockets. Input and 
output are well -screened for the 8 - 

pin socket in order to avoid ca- 
pacitive feedback and similar pre- 
cautions should be taken for the 
adapter sockets if possible. 

Quadratic Detector 

A thermistor is used as a quad- 
ratic detector for the measurement 
of the noise output power of the 
amplifier. A change in resistance of 
the thermistor measuring the out- 
put power is measured in a ther- 
mistor bridge using a 6J6 and a 
100-p.a meter in a balanced circuit. 
A filter section keeps the output 
noise voltage away from the grid of 
the 6J6. Zero drift is eliminated to 
a large extent by using equal ther- 
mistors in both arms of the bridge 
and mounting them close together 
so that they have comparable ther- 
mal environments. 

It is also possible to replace the 
thermistor by a 1,000 -ohm resistor 
and to measure the noise voltage 
across the resistor with a crystal 
diode as shown in Fig. 2. At low 

signal levels (up to a few p.a recti- 
fied current) the crystal diode is a 
quadratic detector. Silicon detec- 
tors seem to be quadratic over a 

wider range than germanium 
diodes. The quadratic range can be 
extended by inserting a resistance 
R of the proper value in series with 
the galvanometer measuring the 
rectified current. 

Use of a crystal diode rectifier 
has the advantage that the zero 
drift is eliminated completely, but 
a more expensive galvanometer is 
required. 

Test Results 

The results of a large number of 
measurements showed that the 6J4 
and 6AG5 tubes have noise resist- 
ance values close to the theoretical 
value with very few exceptions. The 
6AC7's were moderately good 
though there was a larger percent- 
age of noisy tubes than for 6AG5. 
The 6J6 and 6AK5 were found to be 
rather po ;r ; up to 50 percent or 
more of the tubes had a noise re- 
sistance of more than twice the 
theoretical value and there was a 
considerable spread in noise resist- 
ance. No marked difference was 
found between 6AK5's made by dif- 
ferent manufacturers. 

The work described in this article 
was performed under contract with 
the Defense Research Board of Can- 
ada and the author wishes to ex- 
press his thanks to that Board for 
permission to publish the results 
and to R. B. Tomlinson who built 
the equipment. 
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Flexible Selectivity For 
Single -tube circuit employs electronic Q multiplication 

to attain i -f selectivity equivalent to that obtainable with 

quartz crystal filter. Also provides increased flexibility 

and choice of null or boost to peak desired signal or 

eliminate interference 

By OSWALD G. VILLARD, JR. and WILLIAM L. BORDEN 

Department of Electrical Engineering 
Electronics Research Laboratory 

Stanford University 
Stanford, California 

TUNED AMPLIFIER 
WITH POS. FEEDBACK 

Bi - J 
IN OUT 

I 

FIG. 1-Simplified circuit for null in ex- 
isting i -f amplifier response using elec- 

tronic Q multiplication 

AN INDISPENSABLE COMPONENT 
of modern communications re- 

ceivers is the variable -selectivity 
crystal filter, useful in both phone 
and c -w reception. Design of these 
filters has remained essentially un- 
changed since their introduction in 
the early nineteen thirties. Present 
crowding of the h -f bands suggests 
the desirability of improvement, 
particularly in respect to flexibility. 

Electronic Crystal 

A tunable electronic circuit can 
perform most of the functions of 
an i -f crystal filter-and more be- 
sides-and may be connected to 
existing receivers or amplifiers 
without wiring modification or 
noticeable loss in gain. The circuit 
may also be used for exalted -carrier 
double-sideband or single-sideband 
reception in a particularly simple 
manner. It should prove valuable 
for bandwidth control and inter- 
ference elimination in a number of 
laboratory and other applications. 

These objectives may be achieved 
by means of an L -C resonant cir- 
cuit with electronic Q multiplica- 
tion by positive feedback.' The 
equivalent Q of 465-kc i -f crystal 
filters is roughly 4,000. Resonant 
circuits have values of Q between 
100 and 200 at this frequency; 
hence multiplications of 20 to 40 
times suffice. While stability of 
circuits with positive feedback is 

not that of a passive element, oc- 
casional minor readjustment is not 
believed to be a serious disadvant- 
age since operators tend frequently 
to alter filter settings to suit chang- 
ing conditions. 

The incorporation of an addi- 
tional crystal filter in existing re- 
ceivers requires major rebuilding. 
An electronic selective circuit, on 
the other hand, may be designed to 
provide a variable impedance which 
may be connected between the plate 
(or grid) of one of the existing 
tubes in an amplifier chain, and 
ground.' This impedance may take 
form of a tube whose effective plate 
resistance is modified by feedback. 
Thus, a high -r5 tube given strong 
negative voltage feedback at the 
frequency to be eliminated, repre- 
sents a very low impedance at that 
frequency and a relatively high one 
at other frequencies where the 
feedback is negligible. 

A simplified diagram of the con- 
nection for obtaining a null similar 
to a crystal rejection slot is shown 
in Fig. 1. Tuned circuits used in 
i -f tuned amplifiers have parallel 
resonant impedances varying be- 
tween 250,000 and 25,000 ohms, 
with the higher values the most 
common. Thus if V, is one-half of a 
dual triode such as the 12AX7, in- 
sertion loss due to its plate resist- 
ance r5 will not be serious. 

The box connecting plate and 
grid of this tube contains a tuned 

vC 
C P21 C2 

OUT 

C -W 

NARROW PEAK FOR 
EXALTED -CARRIER 
RECEPTION 

FIG. 2-Circuit shown produces sharp 
peak in i -f selectivity curve 

amplifier with Q multiplication ob- 
tained by positive feedback. The 
connection polarity in this box is 
such that the through phase shift 
at resonance is zero. Thus, V, has 
strong negative feedback at reso- 
nance. 

Theoretical Analysis 

It may be shown that Z, the ef- 
fective plate resistance of Y is 
given by 

Z = 
rpr (1 - A2ß2) 

1-A2 ß2-I-kA,A2 

where A, and A2 are the no -feed- 
back gains of V, and V2 respec- 
tively, ß2 the feedback fraction of 
V2, and k an attenuation constant 
controlling the magnitude of ß,. 

Thus Z becomes zero when 
A2ß2 = 1. This is the condition for 
oscillation of the amplifier in the 
box, if V, were not connected. How- 
ever, the path through V, repre- 
sents negative feedback, and oscil- 

(1) 

138 April, 1952 - ELECTRONICS 



Communications Receivers 

Two units containing elements shown in Fig. 3 may be used 
together to provide an extremely flexible arrangement with a 
choice of two nulls, two peaks, or one of each for separating 

desired and interfering signals 

EXALTED CARRIER 
SWITCH_ 

12 AX7 

2j FT RG -71/U 
TO PLATE OF 

I -F AMP 

APPROX 
3µH (TUNES 

OUT CABLE 
CAP TAP 

FROM 
BOTTOM) 

K -X 1,000 ALL C IN µ.4.F 

TUNING 

250µIH 

RFC 
2.5 M H 

+250 V 

2MAI 

FIG. 3-A double -pole double -throw switch permits operator to 
choose between null and peak operation. In use, the peak may 
be moved across i -f amplifier pass -band for fine tuning without 

changing the pitch of signals coming through 

FIG. 4-Actual oscillograms made on typical communications receiver shows remarkable performance obtainable with external circuit 
set in null position 

lation will not occur even though 
A2ß2 is equal to unity and the null is 
perfect. Oscillation will occur, how- 
ever, when A2ß2 is increased until it 
equals (1 + kA2A2) . 

The amplifier A, has in effect two 
voltage feedback loops; one positive 
(ß2) and one negative (kA,), and 
the net positive feedback, which 
multiplies the intrinsic Q of the 
tuned circuit, is the difference of 
these two. The effective Q of the 
tuned circuit is 

(Jeff = Q 1 - A202 + kAiA, (2) 

Since (1-A,p,) is always set to zero 
to give a perfect null, the effective 
coil Q is controllable simply by 
varying k. 

To the extent that A,ß, (see Fig. 
1) is large compared to unity at 
resonance, the variation of Z with 
frequency is essentially the inverse 
of the variation of the quantity ß 
with frequency. 

It is important that the magni- 
tude of ß, at resonance be as nearly 
independent of tuning as possible, 
to preserve the depth of the null. 
Since V, in Fig. 1 is essentially a 
constant -current generator, and the 
parallel -resonant impedance in its 
plate circuit (without feedback) is 
proportional to wLQ, A2 will vary 
directly with frequency if the total 
capacitance is varied for tuning. 
Even though the required percent 
tuning variation is small and the 
change in A2ß2 small, the change in 
(1 - A232) will nevertheless be 
noticeable. It can be greatly re- 
duced by proper choice of the ratio 
C,/C2, and by tuning with one ca- 
pacitor alone. 

One may express A_ß2 in the fol- 
lowing form: 

A282 = g>n LQ 
(C2C,)1/2 

(C2 + C,)3/2 
(5) 

where g, is the mutual conductance 
of V,. Since Q may be regarded as 

constant over the narrow frequency 
range under consideration, the 
problem is to minimize the change 
in the right-hand side of Eq. 5 

when C, is varied. A minimum oc- 
curs when C, - 2C,. For small 
variations about this value of C1, 

(1 - A,32) will be substantially con- 
stant. 

To achieve a selective peak 
similar to that obtainable with a 
quartz crystal, the circuit may be 
modified as shown in Fig. 2. As- 
sume that the switch is closed. The 
impedance level of the tuned circuit 
LC,C, inside the box is made low 
compared with that of the plate cir- 
cuit of the amplifier V,,. The re- 
sponse of the circuit in the box will 
then control the overall frequency 
response. Insertion loss, when 
LC,C, is off tune, is high. However, 
when resonance is approached, and 
the Q of this circuit is multiplied by 
V,, its parallel resonant impedance 
becomes large and the gain of V. 
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FIG. 5-Typical crystal filter character- 
istic 

may equal (or even exceed) the nor- 
mal value. (Excessive positive feed- 
back in V, will make the entire cir- 
cuit oscillate). In this way the 
selective response characteristics of 
a crystal filter with the holder ca- 
pacitance neutralized, may be 
closely approximated. 

Exalted -Carrier Reception 

Another type of overall response 
that may be obtained is the normal 
amplifier gain - versus - frequency 
characteristic with a sharp peak 
superimposed on top. Such a char- 
acteristic is useful for exalted - 
carrier reception of a -m signals, or 
for reception of reduced -carrier 
single-sideband transmissions. The 
peak may be made narrow enough 
so that only the carrier receives 
extra amplification, all sidebands of 
significance being handled at the 
receiver's normal gain level. 

This characteristic is quite use- 
ful with relatively stable receivers 
having bandspread tuning and S 
meters, since the tuning may be 
done by maximizing the meter in- 
dication in the usual way. The in- 
creased carrier-to-sideband ratio 
requires a noticeable increase in 
audio gain -control setting. For re- 
ception of reduced -carrier single- 
sideband signals, the response peak 
may be tuned. Symmetry of the 

resulting peak with respect to the 
normal passband is affected by 
tuning the resonant circuit in the 
receiver to which the unit is con- 
nected, and may be restored by a 
slight change in the tuning of this 
circuit when the superimposed peak 
is set to either side of passband 
center. 

This response is readily obtained 
by decoupling the high -Q resonant 
circuit LCIC2 from the amplifier by 
means of the resistance R. The in- 
sertion loss otherwise caused by 
LC1C, is greatly reduced; neverthe- 
less, at the resonant frequency of 
LC1C, a narrow peak appears on the 
transmission characteristic of V,. 
Assuming that the height of this 
peak is to have some convenient 
value (say 10 db), its bandwidth is 
determined by the combination of 
positive feedback and R required 
to give this particular height. The 
larger R is made, the greater the 
positive feedback required, and the 
narrower the resulting bandwidth. 

The selective arrangements 
shown in Fig. 1. and 2 are readily 
combined in one device, with the 
desired function selectable by 
means of a switch. Figure 3 is a 
schematic of a practical circuit de- 
signed for a frequency of 465 kc. 
Connection to the plate of the am- 
plifier tube is made through a 
shielded cable, whose capacitance is 
tuned out by a slug -tuned induct- 
ance. 

Since positive feedback is used, it 
is desirable that the plate supply be 
regulated. Total plate drain is 
about two milliamperes at 250 volts. 

Feedback is controlled by two 
potentiometers in the cathode of V,. 
Capacitors C1 and C, are adjustable 
padders whose ratio may be set to 
minimize variations in feedback 
with tuning. It is desirable that the 
circuit as a whole be connected to 
low-level stages in a given amplifier 
chain, to avoid the possibility of 
overloading on strong signals. In- 
sertion loss in the null position, 
even when the amplifier incorpor- 
ates low -C tuned circuits, is of the 
order of 3 db. 

The performance of the device is 
illustrated vividly in Fig. 4 and 5. 

These oscillograms were made with 
a typical communications receiver, 
and the transmission scale is log- 
arithmic. When the notch of the 

electronic circuit (Fig. 4) is tuned 
from one side of the response curve 
to the other, (leaving all other con- 
trols set) the width of the overall 
response remains constant. The 
depth of the null likewise remains 
substantially constant, being better 
than 40 db down from the normal 
response. In the case of the crystal 
filter (Fig. 5), considerable broad- 
ening occurs, particularly near the 
desired signal. 

C -W Reception 

The peak response curve for c -w 
reception closely resembles that of 
regular crystal filters. This peak, 
it should be pointed out, may be 
tuned through the receiver pass - 
band without appreciable change in 
height-thus providing flexibility 
not possessed by a crystal. Separat- 
ing c -w stations by tuning the se- 
lective circuit rather than the 
receiver local oscillator, is believed 
to be more logical and normal than 
the conventional method, for 
changes in tuning do not then af- 
fect the pitch of the signal being 
received. If the operator is con- 
centrating on a particular weak sig- 
nal in the presence of several 
others, it is easy to become con- 
fused by the change in pitch of all 
signals when tuning a conventional 
receiver to center the desired sig- 
nal in the crystal passband. 

In phone reception, it is con- 
venient to set the two electronic 
nulls at each side of the receiver 
passband, and let the completely - 
neutralized crystal determine how 
wide the passband will be. The 
nulls steepen the sides of the pass - 
band (much as in the case of 
m -derived filters) and can be set on 
top of any specific interfering sig- 
nal that ventures near the fre- 
quency of the desired signal. 

This work is an outgrowth of re- 
search supported by contract W28- 
099-ac131 between Stanford Uni- 
versity and the Rome Air Develop- 
ment Center. 
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2 -Channel Rectangular 
Pulse Generator 

Battery -operated generator delivers rectangular voltage pulses from two main output 
channels. Pulses from each channel are adjustable in amplitude from 0 to 80 volts 
in three decade ranges and adjustable in time duration from 25 microseconds to 7.5 

milliseconds in three ranges 

ASTIMULATOR is described which 
delivers rectangular voltage 

pulses from two main output chan- 
nels. The voltage pulses from each 
channel are independently adjust- 
able in amplitude and time dura- 
tion. The pulses delivered from the 
second channel are delayed by an 
adjustable time from those deliv- 
ered from the first. 

Pulses are delivered from each 
channel at the same pulse repetition 
rate which is adjustable continu- 
ously over three decade ranges. 
This type of stimulator is neces- 
sary for certain studies in neuro- 
muscular physiology and may be 
used also as an excellent general 
purpose stimulator. 

Overall Characteristics 

The equipment is a completely 
shielded self-contained battery - 
operated unit which may be used 
satisfactorily in a shielded labora- 
tory room. It has two main output 
channels and a synchronizing pulse 
channel. The synchronizing chan- 
nel delivers rectangular voltage pul- 
ses of approximately 20 .sec dura- 
tion adjustable in amplitude from 
zero to 120 volts in two decade 
ranges. The pulses from this chan- 
nel may be used for synchronizing 
the sweep of an external monitor 
oscilloscope or for initiating the 
sweep of a recording oscillograph. 

Each main output channel deliv- 
ers rectangular voltage pulses ad- 
justable in amplitude from zero to 
SO volts in three decade ranges and 
adjustable in time duration from 25 
.sec to 7.5 milliseconds in three 

ranges. The output impedance of 

By TROY D. GRAYBEAL 
Associate Professor of Electrical 

Engineering 
University of California 

Berkeley, California 

the two main channels depends upon 
the voltage -control dial setting but 
does not exceed 3,200 ohms resist- 
ance for maximum output voltage. 

The voltage pulses of the syn- 
chronizing pulse channel are ad- 
vanced in time from those of the 
first main output channel by an 
amount adjustable from 0.04 to 1.64 
milliseconds in two ranges. Like- 
wise the voltage pulses of the sec- 
ond main output channel are de- 
layed in time from those of the first 
main output channel by an amount 
adjustable from 0.04 to 1.64 milli- 
seconds in two ranges. 

All of the operating adjustments 
of the stimulator are independent 
of each other and are calibrated. 
Changing one adjustment does not 
change any of the others. 

The stimulator normally delivers 
repeating pulses from each channel. 
The pulse repetition rate is adjust- 
able from 0.5 to 500 pulses per 
second in three decade ranges. 
Pulses always are delivered from 
all three channels at the same rate. 

Provision is made for a d -c out- 
put for marking work and for a 
single -pulse output for special 
work. The single pulse is initiated 
by an external shielded switch 
which plugs into a jack on the stim- 
ulator panel. When this switch is 
operated, a single pulse is produced 
in each channel output. The syn- 
chronizing pulse appears first, the 
pulse from the first main channel 

second and then the pulse from the 
second main channel. 

Circuit Operation 

The schematic of the stimulator 
is shown in Fig. 1. The complete 
circuit consists essentially of multi - 
vibrators and switch tubes. The 
multivibrators are similar to those 
used in radar systems and have 
been chosen because of their good 
operating characteristics and reli- 
ability features. 

The oscillator which provides the 
timing for the repeating pulses con- 
sists of V, and V2 and the asso- 
ciated circuits with switch S, on the 
middle position. It is a conven- 
tional free -running multivibrator 
with full positive bias on the grids 
of the tubes. The output signal is 
taken from the plate of V2. The 
amplitude of the signal is inde- 
pendent of the frequency. 

A 30-µf filter capacitor is con- 
nected across the plate supply of 
the oscillator to stabilize the plate 
voltage and to minimize interfer- 
ence in the operation of other 
stages of the stimulator caused by 
battery -voltage fluctuations during 
the oscillator cycle. To stabilize 
the frequency of the oscillator, a 
separate battery is used to supply 
the filaments of the oscillator tubes. 

The oscillator output signal is ap- 
plied to the grid of V. through a 
short -time -constant differentiating 
circuit. The tube acts as a clipping 
stage and operates at positive bias 
in order that clipping will occur on 
the negative part of the input grid 
signal. A positive rectangular volt- 
age pulse appears at the plate of 
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V,. The width of this pulse de- 
pends upon where the input grid 
signal is clipped, which in turn de- 
pends upon the setting of potenti- 
ometer R3. Tube V, is direct 
coupled to the power output tube V, 
which raises the power level of the 
signal and provides additional clip- 
ping for better wave form. The out- 
put voltage controls consist of the 
two potentiometers R4 and R,. The 
2,000 -ohm resistor in series with 
the output terminal protects the 
tube in case the output terminals 
are short circuited accidentally. 

Delayed Pulses 

The synchronizing pulse advance 
circuit which consists of V. and V, 
delays the output pulses of channel 
1 from the output pulses of the 
synchronizing channel. In effect 
this is the same as advancing the 
pulses of the synchronizing channel 
when channel 1 is taken as the 
reference. The circuit is a mono - 
stable multivibrator in which the 
screen of the normally nonconduct- 
ing tube V, is used as a plate. The 
free plate of V. which provides the 
output signal may be loaded with- 
out affecting the timing of the mul- 
tivibrator. This circuit produces a 
voltage pulse having a very sharp 
trailing edge. 

The adjustment of timing of the 
multivibrator is obtained by vary- 
ing the resistance in the screen cir- 
cuit of V,. Since the screen 
current is not greatly dependent 
upon the screen resistance, the volt- 
age signal which appears at the 
screen and which is transferred to 
the grid of V. will vary with the 
value of screen resistance. This in 
turn will vary the time required for 
the grid of V. to return to the value 
which will allow the tube to conduct 
after the multivibrator has been 
fired. This method of varying the 
timing gives a calibration curve 
which is nearly linear. 

The rectangular pulse signal 
from V. is differentiated by means 
of separate circuits to obtain volt- 
age pips for driving the pulse - 
width control circuit of channel -1 

and the channel -2 delay circuit. The 
positive pips are used since they 
are the ones delayed by an adjust- 
able time from the output pulses of 
the synchronizing channel. 

The pulse -width control circuit 
for channel 1 consists of V,, V, and 
V,. Tube V, removes the negative 
voltage pip in the signal from the 
previous stage and converts the 
positive pip into a negative pip 
necessary to drive the multivibra- 
tor proper, V. and V,. This is a 

monostable circuit with plate -to - 
grid coupling one way and cathode 
coupling the other. Both tubes 
operate at fixed bias voltages ob- 
tained from a bleeder. The grid of 
V. is connected to the bleeder 
through a 1N63 germanium diode 
to shorten the reset time of the 
multivibrator after it has com- 
pleted its timing cycle. The bias 
adjustment R. on the grid of the 
normally nonconducting tube pro- 
vides the means of adjusting the 
multibrator timing. 

Isolation Methods 
This circuit offers the advantage 

of a control adjustment which has 
a linear calibration. Three ranges 
of timing adjustment are obtained 
by switching the timing capacitor 
in the plate -to -grid coupling circuit. 
A separate battery must be used 
for the filaments of V, and V, be- 
cause of the cathode coupling. 

In order to eliminate cross -inter- 
ference effects between different 
multivibrators, the filament circuit 
is switched with a relay to shorten 
the filament leads from the tube 
socket to the chassis terminals, the 
cathode resistor is made as small 
as practical and the leads to the 
filament battery as well as the bat- 
tery itself are shielded. The plate - 
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supply voltage for tubes V7, V. and 
V, is passed through a filter con- 
sisting of a 1,000 -ohm series re- 
sistor and a 30 -tif shunt capacitor. 

The output stage of channel 1 

consists of V,0 direct -coupled to the 
output from the pulse -width control 
circuit. This tube raises the power 
level of the signal and provides a 
small amount of clipping for better 
wave form. 

The output 'voltage controls con- 
sist of potentiometer R17 and switch 
Si.. On the high -voltage range, the 
potentiometer serves as the plate 
load resistor. A 700 -ohm series 
resistor serves to protect the tube 
in case the output terminals should 
be short-circuited accidentally. On 
the two lower voltage ranges, the 
plate load resistance is increased 
to about 50,000 ohms to reduce the 
drain on the plate -supply battery. 

The three resistors in the plate 
circuit are chosen so that the total 
voltage which appears across R10 

is 1/10 and 1/100 that which ap- 
pears on the high -voltage range. 
The quiescent plate voltage of the 
tube being lower on the two lower 
voltage ranges, the grid -bias ad- 
justment is changed by switching 
out the 70,000 -ohm resistor in se- 
ries with R15 to keep the tube oper- 
ating as a clipping stage. Since the 
tube is self -protecting against short 
circuits on the output terminals 
for these conditions, the 700 -ohm 
series resistance is switched out of 
the circuit. 

The circuits of channel 2 are 
essentially duplicates of the syn- 
chronizing -pulse advance circuit, 
the pulse -width control circuit and 
the output circuit of channel 1. 

Single Pulse Train 
For initiating a single voltage 

pulse in the output of each channel, 
circuit changes are made by the 
output -voltage waveform selector 
switch S,. On position 1, this switch 
decouples the oscillator, connects 
the grid of V, to a large negative 
bias and connects the grid of V, 
to a separate network consisting 
of two resistors, a capacitor and a 
spdt switch S4. When S. is in the 
normal position, V. is biased be- 
yond cut off. When the switch is 
operated, the grid is raised to +180 
volts and allows the tube to start 
conducting very rapidly. The out - 

(A) 

(B) 

Output voltage waveform (A) and con- 
stancy of wave shape of the output 
voltage pulse with respect to nerve load- 

ing on the stimulator (B) 

put pulses from the differentiating 
circuits connected to the plate of 
V. are sufficient to generate the 
synchronizing pulse signal and to 
fire the first multivibrator consist- 
ing of V. and V,. From that point 
on the operation is the same as for 
repeating pulses, except that the 
multivibrators fire only once. 

The capacitor across S. prevents 
the circuit from resetting immedi- 
ately when S4 is released. This de- 
lay is introduced to prevent the 
multivibrators from firing more 
than once in case S. should chatter 
or make bad contact during the 
opening and closing operation. 

D -C Output Circuits 
When the output voltage wave- 

form selector is switched to posi- 
tion 3, the multivibrators and 
output tubes are cut off and adjust- 
able resistances R1, and Rs, are con- 
nected in parallel with the output 
tubes of channels 1 and 2. Thus 
battery voltage is applied directly 
across the output -voltage control 
circuits and direct current is avail- 
able at the output terminals. The 
resistances R1, and R.. are adjusted 
to match the apparent resistance 
of the output tubes when they are 
conducting so that the same voltage 
calibrations on the output -voltage 
control dials apply whether the 
stimulator is delivering direct cur- 
rent or rectangular voltage pulses. 

Switching Provisions 

Separate off -on switches are pro- 
vided in each output channel to 

reduce battery drain when all chan- 
nels are not being used. The 
switches are wired in the filament 
circuits and turn off all tubes which 
function only in the corresponding 
channel. 

The pulse -repetition -rate range - 
selector switch S. is interlocked 
with the pulse -width range -selector 
switches S. and S. to turn off the 
pulse -width control circuits by 
switching off the plate supply volt- 
age if both range selectors are set 
on the high ranges simultaneously. 
For long pulse widths at high pulse 
repetition rates, successive pulses 
would overlap and block the opera- 
tion of the pulse -width control 
circuits. 

The normally -closed contact on 
S. provides a means of starting and 
stopping the generation of output 
pulses. This switch plugs into the 
circuit through a phone plug and 
jack. When S. is in position 2 with 
S. plugged in, V. is biased suffi- 
ciently negative to block the oscil- 
lator. When S4 is operated, positive 
bias is applied to V the oscillator 
begins to function immediately and 
voltage pulses appear at the output 
terminals. When S4 is released, the 
oscillator is blocked and the output 
pulses stop. Continuous pulsing 
operation is obtained by unplug- 
ging S4. 

The stimulator described in this 
paper was developed by the Bio - 
Mechanics Group, University of 
California, whose work is aided by 
a grant from the National Founda- 
tion of Infantile Paralysis, for use 
in neuromuscular research studies. 
The stimulator has been in active 
use for over two years and has 
given excellent performance, both 
as a general-purpose stimulator and 
for supplying synchronized pulses 
from two main output channels. 
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DRIFTLE SS 

Reeves model A-105 computer uses six- 
teen driitless high -gain d -c ampli`fers. 
Removable pre -patch board permits 
patching for problems away from com- 
puter, saving set-up time, permitting 
prob:em storage and making multiple - 

shift operation possible 

THE REAC is a group of gen - 
eral -purpose analog computer 

equipments capable of solving non- 
linear differential equations with a 
high degree of accuracy.' The new- 
est version contains 16 high -gain 
driftless d -c amplifiers, 4 limiters 
of a new and extremely effective 
design, 6 automatic switching de- 
vices, and passive circuit elements 
which may be used in conjunction 
with the high -gain amplifiers to 
generate transfer functions. 

Figure 1 shows a high -gain 
phase -inverting d -c amplifier con - 

By FRANK R. BRADLEY and RAWLEY McCOY 
Reeves Instrument Corp. 

New York, N. Y. 

netted to perform the operation of 
summation of variables. Integra- 
tion with respect to time is achieved 
by substituting a capacitor for the 
feedback resistor. Three stages are 
used, providing the requisite phase 
inversion and an overall gain of ap- 
proximately 30,000. The input 
stage is operated to draw essen- 
tially zero grid current, so that the 
current through the feedback re- 
sistor may be considered equal to 
the sum of the input currents, as 
indicated on the equivalent circuit. 

The grid voltage has a varying 
component which drives the output 
voltage to a value dependent upon 
the input voltages, and a relatively 
steady component which is called 
the drift voltage because it is due 
to d -c amplifier drift after zero - 
balancing. The amplifier gain being 
high, the varying component of e, 

changes only slightly (about 0.01 
volt) as V, varies over its full 
range (a swing of approximately 
300 volts). The amplifier is bal- 
anced by adjusting the second - 
stage bias for zero output with the 
input points opened. Under these 
circumstances e, is zero. This is 
the condition in which the amplifier 
is operated. With the amplifier 
properly balanced, V. = - (AV, 

{ By,), which is the ideal per- 
formance equation of a summing 
amplifier. 

Qualitatively the circuit of Fig. 1 

is similar to a servo. Any error 
voltage at the input grid appears 
as a large voltage of opposite sign 
at the output where, by virtue of 
the voltage division across the in- 
put and feedback resistors from the 
output voltage to the various input 
voltages, it drives the input grid 
voltage back toward zero. The 
amplifier is thus a voltage servo 
which maintains a null at its input 

grid by virtue of current feedback. 
The input grid floats at a virtual 
ground. This, in effect, allows the 
various input circuits to be con- 
nected to the common point with 
no feed -through between them in 
the summing network. The high - 
precision values of commercially 
available passive components, par- 
ticularly resistors, may then be 
used for accurate computation. 

Grid Current 

It is not possible to maintain zero 
grid current in a d -c coupled ampli- 
fier stage in which plate current is 
flowing; the grid current is a func- 
tion of plate current and may 
be made relatively constant by 
operating at low plate current. Us- 
ing a 6SL7 as an input tube in the 
circuit shown in Fig. 1, about 20 X 

10-'° ampere of grid current flows. 
Because of the feedback arrange- 
ment, this current all flows through 
the 1-meg feedback resistor, pro- 
ducing an error of approximately 
2 my at the output. 

To understand why grid current 
flows only through the feedback re- 
sistor, consider what happens if 
any grid current flows through the 
input resistor. The voltage across 
the resistor will change. Since the 
input end of the resistor is tied to 
a low -impedance source the voltage 
of which will not be affected by the 
small change in current, the voltage 
at the input grid will tend to 
change. The amplifier will oppose 
this action by driving the output 
voltage so as to buck this change. 

All d -c amplifiers are inherently 
susceptible to drift because a slight 
change in grid -to -cathode voltage in 
the first stage (due to a slight vari- 
ation in plate supply or heater volt- 
age, resistor drift or input tube un- 
balance) is amplified in succeeding 
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D -C AMPLIFIER 
Chopper and auxiliary a -c amplifier provide continuous balancing to counteract drift. 
Input current is zero because all input -stage grid current goes through feedback resistor. 
Two -page table gives input and output networks for use with amplifier to generate variety 

of complex transfer functions for summation operation in analog computers 

stages, producing a large change in 
output voltage. Despite the drift 
problem, the use of d -c amplifiers 
for analog computation is highly 
desirable because d -c voltages may 
be operated on with simple RC net- 
works. Equivalent networks for 
a -c carrier systems are complex and 
are sensitive to carrier frequency 
variation. A d -c amplifier with an 
input resistor and a feedback 
capacitor provides more accuracy 
over a wider range of integration 
than any other analog device. 

Balancing 

Various methods have been used 
to solve the drift problem, most of 
which resolve themselves into fre- 
quent setting of a voltage level. The 
original REAC computer used a 
servo balancing system in which 
the amplifier inputs were opened 
and the output voltage supplied as 
the error signal to a servo driving 
the potentiometer from which the 
balancing voltage was tapped. A 
stepping relay and clutching system 
switched the servo amplifier and 
motor to each of the 20 amplifiers 
in turn. This eliminated the drift 
voltage at the instant of adjust- 
ment. Frequent adjustment was 
necessary and the allowable prob- 
lem running time was limited by 
the amplifier drift rate. 

An all -electronic continuous -bal- 
ancing system has been developed', 
using a chopper in conjunction with 
an auxiliary a -c amplifier. The cir- 
cuit version used in the REAC is 
shown in Fig. 2. Any voltage ex- 
isting at the input grid is chopped 
into a 60 -cycle signal by the 
vibrator which grounds the junc- 
tion of R2 and C2 on alternate half - 
cycles. Note that grounding the 
input in this manner draws neg- 
ligible current because the input 

grid is always within 2 my of 
ground and the resistance to 
ground through the vibrator is 
more than 2 meg. 

The amplifier output is half -wave 
rectified by the vibrator, filtered by 
R, and Ce, and coupled to the second 
grid of the d -c amplifier input. The 
first stage of the input tube re- 
ceives the input signal directly, 
while the other grid receives the 
output of the auxiliary amplifier. 
The auxiliary amplifier output is 

added to the direct -coupled signal 
by means of the common cathode 
resistor of the first stage. 

The auxiliary amplifier has a d -c 
gain of about 1,000. Since it is in 
series with the basic amplifier, be- 
tween the junction of the summing 
resistors and the basic amplifier, 
the combination has a d -c gain 
which is the product of the gains of 
the two amplifiers (about 30 X 
10e). Moreover, the auxiliary ampli- 
fier is drift -free so that the drift 
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voltage is less by a factor of about 
1,000. 

Stability 
Certain stability problems arise 

when it is attempted to raise the 
loop -gain of a feedback system 60 

db by the insertion of an additional 
amplifier in series. If the auxiliary 
amplifier, which provides the addi- 
tional gain, has a bandwidth re- 
stricted to low frequencies so that 
the gain of the auxiliary amplifier 
falls to unity before the main am- 
plifier gain is attenuated more than 
a small fraction of a db by the anti - 
sing networks, and if the auxiliary 
amplifier is bypassed so that high - 
frequency components of the signal 
will pass directly through the 
primary amplifier, the combination 
may be made stable. 

The gain -frequency characteris- 
tic of the amplifier is shown in 
Fig. 3. To satisfy the Nyquist-Bode 
stability requirements the charac- 
teristic curve should cross the unity 
gain (0 db) line at a slope of less 
than 12 db per octave. Each in- 
dividual response curve satisfies 
this condition. With the series con- 
nection, however, if the sloping sec- 
tions were to overlap, the combined 
attenuation would produce too 
steep a slope. It is thus necessary 
that the auxiliary amplifier fre- 
quency response be severely limited. 
Additionally, the auxiliary ampli- 
fier must be bypassed because the 
slope of its characteristic increases 
sharply below unity gain. Since the 
auxiliary amplifier is followed by a 
gain of roughly 30,000 the series 
combination would have unity gain 
at a gain of 1/30,000 for the 
auxiliary amplifier, at which point 
the slope of the characteristic is 
too steep. 

Whenever there is a disturb- 
ance at the direct input, the balanc- 
ing input must not be a larger dis- 
turbance because when coupled 
through the amplifier it would drive 
the direct input grid in the opposite 
Idirection past zero and oscillation 
would result. 

A further stipulation is thus 
necessary for stability. The time 
constant of R, and C. at the output 
of the balancing amplifier must be 

equal to or greater than the 
time constant of R, and C. at 
the input multiplied by the gain of 

the balancing amplifier. In this 
fashion the amplified transient at 
the balancing amplifier output. is 
attenuated so that the amplitude of 
the transient input to the balancing 
grid does not over -compensate and 
cause the input grid to be driven in 
the opposite direction. Filter net- 
work R,- C, is required at the in- 
put of the two -stage amplifier to 
isolate the input grid of the 6SL7 
from the vibrator signal. 

It is necessary for stability that 
the vibrator have make -before - 
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FIG. 3-Variation of gain with fre 
quency for d -c amplifier 
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break contacts. If one of the 
vibrator contacts is momentarily 
ungrounded, the in -phase a -c 

coupled through the vibrator ca- 
pacitance will cause the balancing 
amplifier to oscillate. If one con- 
tact is grounded at all times, most 
of the feed -through is eliminated 
and the balancing circuit is stable. 

Transfer Functions 

The use of d -c amplifiers in com- 
bination with passive networks to 
generate complex transfer func- 
tions is a generalization of summa- 
tion (or integration). The equations 
in Fig. 4 hold when e, is essentially 
zero and very small grid current 
flows. Here Z; and Z. are the 
short-circuit transfer impedances 
of the respective networks. The 
short-circuit transfer impedance is 
defined as input voltage divided by 
output current for output short- 
circuited, hence (V,/V,) _ (- 
Zo/Z,) = f (p) where p = d/dt 
and f (p) is a transfer relationship 
between output and input voltage 
dependent solely upon the networks 
(to the extent that e, and I, are 
close to zero). 

An example is presented in Fig. 
5, along with the networks that 
provide the desired transfer func- 
tion. The input and output net- 
works may be modified to adapt the 
component values available to the 
component values required by modi- 
fying the circuits individually 
without changing their time con- 
stant. 

For example, the feedback net- 
work can be changed as shown in 
Fig. 5B. This actually changes the 
constant term 6 in the numerator 
but does not affect the differential 
terms. The reduction in feedback 
resistance value and increase in 
input resistance value drop the 
steady-state gain to 5/4. Origin- 
ally the gain was 6. This factor 
can be picked up elsewhere in the 
computing loop. 

The table of transfer functions 
was prepared by S. Godet of Reeves 
Instrument Corp. 
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Table I-Transfer Functions of R -C Input and Output Networks 

To generate a specific 1(p), rewrite ing to a function in the left-hand column, adjacent to the function representing 
1(p) in the form Z°/Z. where Choose input and output networks in ac- Z, and Z. respectively. 
Z. and Z. are each in a form correspond- cordance with the diagrams and relations 
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Table I (continued)-Transfer Functions of R -C Input and Output Networks 
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TV 110 VOLT 
DISCONNECT 

PLUG 
No. 15 M-14684 

PATENT PENDING 

TV 110 VOLT 
DISCONNECT PLUG 

The new CINCH one piece pin with solder tail is featured 
in the re -designed CINCH 110 Volt TV lead in. Underwriters 
approved, this improved disconnect is a contribution of 
CINCH engineering to the industry's programs of material 
conservation and design simplification. 

CONSULT CINCH. 

n 

P"N in 

ELIMINATES INTERMIT- 
TENTS. The new one 
piece pin with solder 
tail insures positive 
electrical flow through 
plug to set by elim- 
inating old style pin - 
lug riveted ¡oint. 

SAVES scarce materials . 

eliminates one piece of in- 
sulation and two soldering 
lugs. 

SAVES solder and soldering 
operations of lugs to pins. 

CINCH MANUFACTURING CORPORATION 
1026 South Homan Ave., Chicago 24, Illinois 
Subsidiary of United -Carr Fastener 
Corporation, Cambridge, Mass 

New one piece pin with 
soldes tail can be used in 
other conventional pin plug 
applications and assemblies. 

Atite 



Choosing Pentodes 
for broad -Band Amplifiers 

Gain -bandwidth products for pentodes are easy to calculate individually, but a graphic 

comparison of these broad -band amplifier -tube figures of merit yields a wealth of 

interesting and useful information. Such a comparison is shown in chart form below 

HERE ARE MANY tubes now 
available for use in broad- 

band amplifiers. Pentodes are 
generally preferred to other 
types because of their relatively 
low grid -to -plate capacitance 
values. The chart below shows at 
a glance the relative suitability 
of 100 typical pentodes for use 
in broad -band amplifier circuits. 

The important features of a 
pentode in this application are 
its transconductance or g,,, and 
the total capacitance to ground 
C, which is equal to the input 
plus the output capacitance. The 
plate resistance is much larger 
than the load resistance R and 
is usually neglected. 

At normal frequencies the gain 
of the tube is gmR. At high fre- 
quencies, if no compensation is 
used, the gain falls to 70 percent 
at the frequency where the re - 

30 

2 

By JOHN R. WHYTE 
Radio Valve Company of Canada Ltd. 

Toronto, Ontario 

actance of C is equal to R. If 
this frequency 

1 

27RC 
is taken as the bandwidth, then 

gain X bandwidth = 17m 

2,rC 
and depends on the tube charac- 
teristics rather than on the ex- 
ternal circuit. More complicated 
coupling networks will extend 
the bandwidth, but the gain - 
bandwidth product will still de- 
pend on the ratio of g, to C. 

Transconductance and total 
capacitance are used as coordi- 
nates. Different envelope styles 
are shown by different symbols. 
Using logarithmic scales, the 
contours of constant gain -band- 

width product are lines sloping 
upwards at 45 degrees. The most 
desirable tube for this service 
is towards the lower right cor- 
ner of the chart. 

One use of this chart is to 
indicate tubes that are electri- 
cally similar, such as the 6AU6 
and 6BH6. 

The chart also shows that an 
improved tube can be obtained 
either by increasing the g,,., as 
shown by types 6AG5 and 6BC5, 
or by decreasing the capacitance, 
as shown by types 6AG5 and 
6AK5. 

Other similarities and differ- 
ences are shown by tubes on the 
same diagonal line. For example, 
types 6AK5, 6CB6 and 6AH6 
have the same gain -bandwidth 
product, with different values of 
transconductance and capaci- 
tance. 
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Chart enables designer to compare broad -band amplifier performance of various pentodes at a glance 
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Don't let contact assembly problems 
"sidetrack" your engineers ... 

your production facilities! 
No manufacturer today can afford to waste either man hours 
or machine time. He must plan his operations so that both 
work full time at the jobs they can do best-their regular jobs. 

You can avoid diverting men and machines from your own 
specialty by turning to Mallory for improved design and the 
production of contact assemblies-a job for which Mallory 
has the necessary specialized skills, materials and tools. 

For 25 years, Mallory has been designing and producing con- 
tacts ... has built an unequalled store of experience .. . 

developed special alloys, special techniques and special tools 
to turn out all kinds of contact assemblies. 

These assemblies pay off for Mallory customers in the form 
of outstanding performance on the job-often at reduced 
costs. In addition, when you put Mallory to work for you, 
you completely eliminate the problems of scheduling, inventory 
control, other overhead costs and divided responsibility 
involved in handling your own contact unit production. 

Call or write Mallory today. You'll find, as many other 
manufacturers have, that it really pays in many ways to count 
on Mallory for all your contact assembly needs. 

Shown here are examples of Mallory contact assembly design and production. 
Each represents a practical, economical answer to specific problems of conductivity 

. necessary physical strength ... secure bonding of contact to backing material. 
You can count on the same kind of satisfactory answer to all your contact assembly 
problems when you put Mallory's specialized knowledge, techniques and materials 
to work for you. 

In Canada, made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 

Electrical Contacts and Contact Assemblies 

P R -MALLORY & CO., Inc. 

MALLORY 
SERVING INDUSTRY WITH 
Electromechanical Products-Resistors Switches TV Tuners Vibrators 
Electrochemical Products --Capacitors Rectifiers Mercury Dry Batteries 
Metallurgical Products-Contacts Special Metals Welding Materials 

P. R. MALLORY & CO., INC., INDIANAPOLIS 6, INDIANA 
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ELECTRONS AT WORK 

Including INDUSTRIAL CONTROL 

Edited by RONALD K. JURGEN 

Parallel -Output Push -Pull Circuit 152 Superregenerative Reflex Receiver... 186 

Packaged Radar for Aircraft 154 Presetting a Tape for Broadcasting.... 196 

Automatic VSWR Measurement Equip- Variable -Gain Amplifier 200 

ment 154 Miniature High -Capacity Cells 216 

R -F Current Transformers 156 Modified Free -Running Multivibrator.. 222 

British Commercial Radar 174 Crack -Detector for Wire Threads 226 

Parallel -Output 

BY JOHN W. FLOWERS 
Associate Professor of Physics 

University of Florida 
Gainesville, Florida 

A NEW and interesting push-pull 
output circuit has recently been de- 
scribed by Arnold Peterson and 
D. B. Sinclair of the General Radio 
Company.' With this circuit, each 
tube in a push-pull pair delivers an 
output signal voltage and current 
which combine in parallel in the 
primary of the output transformer. 
In the usual push-pull circuit the 
output voltages combine in series 
with an output impedance which is 
four times larger than the parallel 
output circuit. 

A modification of the General 
Radio circuit is presented in Fig. 1. 

The experimental circuit of Fig. 1 

provides the simplifications of self 
biasing and perhaps more conven- 
tional circuitry in the driving and 

Push -Pull Circuit 

inverter stages for power outputs 
near 20 watts. The power -handling 
characteristics of this circuit as de- 
termined by observations of wave 
shape show no significant difference 
from the usual push-pull circuit 
with equivalent operating poten- 
tials. For the 6L6 output tubes 
indicated, somewhat excessive cath- 
ode potentials are developed at 
the higher levels for the cathode of 
V,. Other output tubes are avail- 
able, however, that operate within 
rated values of heater -cathode 
potentials. 

Self -biasing potential is devel- 
oped across the cathode resistor R, 

which carries the current of both 
V, and V,. Only part of this poten- 
tial is used to bias V, since V, is 
partially self biased by the d -c drop 
in the transformer primary winding 
contained in its cathode circuit. The 
potentiometer R. serves to balance 

FIG. 1-Self-biased parallel -output push-pull circuit using pentode drivers. Power 
output is from 15 to 18 watts 
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tube currents and compensate for 
the drop in the transformer wind- 
ing. By-passing of the cathode re- 
sistor R, is not necessary. 

In the parallel output circuit it is 

necessary to drive the upper output 
tube V, by a signal developed be- 

tween the cathode and grid of V,. 

Since the cathode of V, contains the 
output signal voltage it becomes 
necessary to compensate the signal 
developed by the driver V, which is 

in turn driven with respect to 
ground. This is accomplished' by 

deriving the plate -supply potential 
of V. from the plate of V, which 
contains the same a -c component as 

the cathode of V,. 

To a first approximation, and dis- 
regarding any self-adjusting effects 
that occur, the introduction of the 
a -c signal component in the plate 
supply of V. best compensates for 
the same a -c component existing at 
the cathode of V, when the driver 
V, is chosen to be a pentode operat- 
ing with a constant screen voltage. 

With a pentode driver, the a -c 

component in its plate supply does 

not develop any appreciable com- 

ponent across its output load. The 
only appreciable output component 
developed across the output load of 
the driver V. is due to the signal 
that appears at its grid with re- 
spect to ground. Thus the only ap- 
preciable signal presented between 
the grid and cathode of V, is de- 

rived from the grid -to -ground sig- 
nal of V,. 

With the exception of the plate 
supply of V the drivers are sym- 
metrical and are preceded by a con- 
ventional phase inverter and coup- 
ling stage. The variable plate 
supply of V, produces negligible 
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j_METER 
TYPE 160-A 

50 kc. to 75 mc. 

Radio frequency circuit design often requires the accu- 
rate measurement of Q, inductance and capacitance 
values. For this application the Type 160-A Q -Meter has 

become the uncompromising choice of radio and elec- 
tronics engineers in this country and abroad. 

Each component part and assembly used in the manu- 
facture of this instrument is designed with the utmost care 
and exactness. Circuit tolerances are held to values 
attainable only in custom built instruments. 

With the 160-A Q -Meter, as with other Boonton Radio 
Corporation instruments, the keynote in design is to 
embody accurate direct reading features which save 
time and simplify operation. 

SPECIFICATIONS 

Oscillator Frequency Range: 50 kc. to 75 mc. in 8 ranges. 
Oscillator Frequency Accuracy: t 1%, 50 kc.-50 mc. 

3 %, 50 mc. -75 rnc. 
Q Measurement Range: Directly calibrated in Q, 20-250. "Mul- 
tiply-Q-By" Meter calibrated at intervals from xl to x2, and also 
at x2.5, extending Q range to 625. 
Q Measurement Accuracy: Approximately 5 % for direct reading 
measurement, for frequencies up to 30 mc. Accuracy less at higher 
frequencies. 
Capacitance Calibration Range: Main capacitor section 30-450 mmf, 
accuracy 1% or 1 mmf whichever is greater. Vernier capacitor 
section +3 mmf, zero, -3 mmf, calibrated in 0.1 mmf steps. Ac- 
curacy 0.1 mmf. 

Price: $625.00 F.O.B. Boonton, N.J. 

Write for further information 

DESIGNERS AND MANUFACTURERS OF THE 0 METER , QX CHECKER -. 

FREQUENCY MODULATED SIGNAL GENERATOR BEAT FREQUENCY 

GENERATOR AND OTHER DIRECT READING INSTRUMENTS 

EXAMINE THESE 

e e die 
?ea &it e 
WHICH SIMPLIFY 

ACCURATE MEASUREMENTS 

OSCILLATOR FREQUENCY DIAL. 

This large 41" open faced dial has 
eight overlapping frequency ranges, 
each calibrated directly in kilocycles 
or megacycles, with scales conven- 
iently divided for maximum read- 
ability. A vernier dial drive enables 
fine settings to be made with ease. 
All frequency ranges are accurate to 
within t 1% except the 50-75 mega- 
cycle range which is accurate to 

3%. The clearly marked range 
change switch located directly be- 
neath the frequency dial facilitates 
rapid and positive selection of the 
desired frequency band. 

Z Q -TUNING CAPACITANCE DIALS. 

L -C dial serves twofold purpose 
of (1) conveniently and accu- 
rately indicating tuning capaci- 
tance directly in MMF, and (2) 
providing an effective inductance 
scale which also becomes direct 
reading at certain defined fre- 
quencies shown on frequency 
reference plate. Incremental ca- 
pacitance dial at right calibrated 
from +3 MMF through zero to 
-3 MMF, accurate to t 0.1 MMF. 

3 Q -VOLTMETER AND MULTIPLIER METER. 

For the indication of Q values the 160-A 
Q -Meter employs a Weston Model 643 Meter 
calibrated directly in terms of Q overthe range 
from 20-250. The damping of the meter 
movement is ideal for the rapid determina- 
tion of exact resonance without sluggishness 
or overshoot. The lance type pointer enables 
Q readings to be obtained to the nearest 
unit. Located directly beneath the Q volt- 
meter is the "Multiply -Q -By" meter which 
provides Q multiplier factors of X1 to X1.5 
in 0.1 steps, X2, and X2.5 thereby extending 
the useful range of Q indication to 625. This 
meter is carefully matched to a particular 
thermocouple element for maximum 
accuracy. 

BOONTOIaiYíiADIO 
BOONTON N.i USA 9('t.t-. C 
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FIG. 2-Push-pull output bridge (A) with 
only primary windings shown. Vertical 
division yields two parallel -type cir- 
cuits; horizontal division yields two 
series -type push-pull circuits. Balanced 

output without a transformer (B) 

departure from symmetry for a 
pentode as compared with triodes. 
The relative performance with re- 
spect to distortions however, re- 
mains to be determined. 

Feedback is obtained from the 

voice coil to the cathode of the input 
stage. Feedback from the primary 
of the output transformer is more 
difficult. The phase relations are 
not proper for feedback to the cath- 
ode or plate of the input triode. 

It appears likely that the usual 
series push-pull circuit and the 
parallel push-pull circuit may be 
combined to form a quadruplet 
push-pull stage of even greater sym- 
metry than either alone. Such a 
suggested circuit is indicated in 
Fig. 2. It would require four 
drivers as well as a pair of center - 
tapped primary windings on the 
output transformer. Only one 
phase inverter would be required, 
however. Each push-pull type would 
then appear to be only a part of the 
circuit of Fig. 2. 

Inspection of the circuit of Fig. 
2 reveals two series push-pull cir- 
cuits connected in parallel or two 
parallel push-pull circuits connected 
in series. The output impedance 
should be twice that of the parallel 
circuit alone or half that of the 
series circuit alone. The quadruplet 
stage provides a balanced -to -ground 
or double -ended termination while 
the parallel circuit alone is single 
ended. 

REFERENCES 

(1) Arnold Peterson and D. B. Sinclair, 
General Radio Experimenter, 26, Oct., 
1951. 

Packaged Radar for Aircraft 

RADAR STATIONS for use in ad- 
vanced -type aircraft are being built 
experimentally in packages almost 
small enough to fit in a brief case 
or handbag by the Ryan Aeronau- 
tical Company. 

Five -tube subminiature radar amplifier 
circuit compared with a package of 

cigarettes 

Thé complete equipment consists 
of an intelligence head, main cir- 
cuits and a power supply. The 
intelligence head contains the trans- 
mitter and receiver. ' Reflected 
energy is received by a midget 

Ryan ' Firebird' air-to-air guided mis- 
sile which contains complete radar 

equipment 

antenna. The received information 
is then amplified and analyzed. 

The information in the reflected 
energy is channeled to two places 
after it is extracted by the elec- 
tronic circuits. One channel is used 
to determine the navigation re- 
quired and the second is used to 
determine what adjustments are 
necessary to the controls of the air- 
craft in order to guide it. 

Automatic VSWR 
Measurement Equipment 

By L. M. BARKER and W. T. CHAPIN 
Ship Radar Section 
General Electric Co. 

Electronics Park 
Syracuse, New York 

MANUAL methods of measuring 
voltage standing -wave ratios are 
tedious, time-consuming and neces- 
sarily painstaking. The equipment 
shown in the photograph (p 156) 
was designed to facilitate such 
measurements with considerable 
economy of time, and to make 
permanent records of the results. 

The operation of the instrument 
is illustrated by the simplified block 
diagram of Fig. 1. The modulated 

CAVITY - 
TUNING 
MOTOR 

KLYSTRON 

PROBE AND 
CRYSTAL 
HOLDER LEAD 

PROBE" 
MOTOR 

DRIVE 

--I SLOTTED LINE 

1,000 -CPS 
MODULATOR 

POWER 

SUPPLY 

1,000 -CPS 
AMPLIFIER 

AND 
DEMODULATOR 

RECO- RD- ER 

Z 
DI - 
n zF 

FLAT - 
LOAD 

FIG. 1-Basic block diagram of auto- 
matic vswr system. Automatic gain con- 
trol and frequency calibration marker 

cavities are not shown 

output of the 10 -cm klystron is 
fed through a slotted -line section 
to the device being tested, and a 
flat load is connected to the other 
end of the device under test. 

A reversing motor operates a lead 
screw to drive an electromagnetic 
pickup probe back and forth in the 
slot of the slotted -line section. The 
probe picks up an r -f voltage pro- 
portional to the electric field within 
the guide. The ratio of the maxi- 
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Power Relay 
Type 27QA 

Miniature Telephone 
Type 4QA 

ePkd1viL RELAYS 
With their many "Built-in" features 

are adaptable 
Exactly 

Power Relay 
Type 33AC 

Hermetically Sealed 
Type 20366-1 

Hermetically Sealed 
Type 40015 

to your requirements 
CONTACT FORMS 

o 4 

FORM A-"Make" 
o 

o- t 

FORM B-"Break" 
o 

o 1`t 
FORM C-"Break-Make" 

o + a t 

FORM D- 
"Make Before Break" 

o 
FORM E- 

"Break-Make Before Break" 

There is a reason why more and more electrical and electronic 
manufacturers are switching to Phil-trol Relays-they're 
"custom-built" at mass production prices. The adaptability of 
coil and contact arrangements makes it possible for us to 
supply you with economical, engineered units to meet your 
specifications. 

There is a complete line of highest -quality Phil-trol Relays 
available for your selection. Have a Phil-trol Sales Engineer 
check your requirements or ask us for a quotation. You'll see 
why Phil-trol Relays are your best buy. 

seid lee 
Phil-trol Relay Catalog No. 7 / 

gives full information on the F 
complete line. Ask for a copy! 

°` i, 

PHILLIPS CONTROL CORPORATION 
OFFICES IN PRINCIPAL CITIES 

WEST JEFFERSON STREET JOLIET, ILLINOIS 
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mum to minimum voltages picked 
up as the probe moves along the 
slot, vswr, is indicative of the mis- 
match introduced by the section 
being tested. The position of the 
minimum voltage along the line to- 
gether with the vswr is indicative 
of the impedance of the device 
under test. 

A crystal in the probe assembly 
detects the r -f voltage picked up 
by the probe. The detected signal 
is in the form of square -wave pulses 
having a repetition rate of about 
1,000 cps modulated by the varia- 
tions in voltage picked up as the 
probe moves along its slot. This 
signal is amplified, demodulated and 
applied to a magnetic pen recorder. 
The actual vswr may be read from 
a calibration curve. The klystron 
cavity is automatically swept across 
a band of frequencies 200 me wide 
in the 10 -cm band. Repeller voltage 
tracking is provided by a geared 
potentiometer. 

Three high -Q absorption cavi- 
ties produce frequency calibration 
marks on the vswr record. Signals 
from the audio amplifier are also 
applied to a detector having a very 
long time constant, such that its 
output is not affected by the stand- 
ing wave envelope, but is affected 
by slow changes in radio frequency 
output of the klystron oscillator 
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FIG. 2-Sections of typical recordings 
made with automatic vswr equipment 

as the oscillator is driven auto- 
matically across the band. Its out- 
put provides agc for the audio 
amplifier, whose gain is set initially 
at a value such that under steady- 
state conditions (no probe move- 
ment) the meter on the amplifier 
reads that value (about 0.9 full- 
scale reading) at which the pen 
motor was calibrated. As an aid 
in this adjustment, a switch is 
provided for reducing the time con- 
stant of the agc detector. This same 
switch may be used to disconnect 
the agc circuit for manual measure- 
ments or checks. 

Figure 2 shows a portion of three 
typical vswr records. The high 
spikes are switching transients and 

Complete equipment for measuring vswr of waveguide sections over 200 -mc band 
at 10 cm 

indicate where the probe motor re- 
versed. Some of the transients are 
higher than others; some are 
missing entirely. This is due to 
the fact that different instantane- 
ous voltages exist in the 60 -cycle 
power each time the probe drive 
motor reverses. The vswr may be 
read between these reversals. It is 
read by noting the peak to peak 
deflection on the record and by 
translating it into vswr by means 
of a calibration curve. The calibra- 
tion curve is made originally by 
inserting known vswr values and 
noting the recorder pen deflection. 
The final record may be read with 
approximately the same degree of 
accuracy as readings made using 
manual methods and similar equip- 
ment. 

R -F Current Transformers 
By T. J. DOUMA* 

San Carlos, California 

A RECENT article by Lawrence Flem- 
ing (Current Transformers for 
Audio Measurements, ELECTRONICS, 

p 188, Jul. 1951) pointed out the 
usefulness of current transformers 
in making measurements at audio 
frequencies. This technique can be 
extended to radio frequencies if 
certain precautions are taken to 
avoid resonance effects. 

The problem that stimulated re- 
search along these lines was to 
construct a current meter which 
could be used from about 10 kc 
upwards. 

The circuit used to make experi- 
mental measurements is sketched in 
Fig. 1. In the primary was placed 
a common r -f meter (Weston ther- 
mocouple instrument) . The current 
in the primary was held constant 
at 100 ma and the d -c current on 
the secondary side was measured as 
a function of frequency. 

At low frequencies the circuit 
behaves as indicated in the formulas 
given by Fleming. At low frequen- 
cies the germanium diodes have 
more resistance at small current 
than at higher current so that the 
error is greatest at low currents. 
At the higher frequencies the upper 
frequency limit for the instrument 

*Work described done by author While 
in employ of Philips Research Labora- 
tories at Eindhoven, Holland. 
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Advance Professionally ¿4S7ZR 
In Career -Building Positions at RCA 

Career -minded engineers have 
found the way to more rapid ad- 
vancement and professional de- 
velopment through challenging 
assignments at RCA, on long-range 
military and commercial projects. 

RCA IS A GOOD PLACE TO WORK 

At RCA you receive recognition for 
your accomplishments. You work 
in close collaboration with distin- 
guished scientists and engineers. 
You enjoy highest professional 
recognition among your colleagues. 
You have unexcelled facilities for 
creative work. The surroundings in 
which you work are pleasant and 
stimulating. You and your family en- 
joy outstanding employee benefits. 
Opportunities are excellent for ad- 
vancement in position and income. 

DIVERSIFIED LONG-TERM 
PROGRAM 

Positions open are career oppor- 
tunities of a lifetime. They are not 
"emergency" jobs. They offer life- 
long employment opportunities to 
men who expect more from their 
work than is provided by an ordi- 
nary engineering assignment. They 
cover not only revolutionary new 
military projects, but also trail- 
blazing commercial projects for im- 
portant electronic advances of the 
future. Such diversification of prod- 
ucts and markets represent long- 
term employment opportunities in- 
dependent of wars or depressions. 

If you aspire to a career -building 
future, investigate the positions now 
open at RCA. 

MAIL RESUME 

If you desire to consider any of the positions listed, 
write us for a personal interview-include a complete résumé 

of your education and experience. Send résumé to: 

MR. ROBERT E. McQUISTON, Manager 
Specialized Employment Division, Dept. 46D 

Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N. Y 

'moi\! RADIO CORPORATION of AMERICA 

r CHOOSE YOUR FIELD OF 

SPECIALIZATION 

8Ir9IIeerS - ELECTRONIC . 
COMMUNICATION ELECTRICAL 
MECHANICAL DIGITAL COMPUTER 

and PHYSICISTS 

Research Development Design Application 

TELEVISION DEVELOPMENT- 
Receivers, Transmitters and Studio Equipment. 

ELECTRON TUBE DEVELOPMENT- 
Receiving, Transmitting, Cathode -Ray, Photo - 
tubes and Magnetrons. 

COMMUNICATIONS- 
Microwave, Mobile Aviation and Specialized 
Military Systems. 

RADAR- 
Circuitry, Antenna Design, Computer, Servo - 
Systems, and Information Display Systems. 

SYSTEMS PLANNING and DESIGN- 
Missile Guidance, Radar and Fire Control. 

SERVO MECHANISMS- 
Instrument and Power Servos, Feedback 
Amplifiers and Power Supplies. 

MECHANISMS- 
Precision Power Gear Drives, Precision Instru- 
ment Gear Drives, Lightweight Shock and 
Vibration Structures to House Electronic Equip- 
ment, and Antenna Structures. 

COMPUTER DEVELOPMENT and DESIGN 
Digital and Analog Computers, Magnetic 
Recording, Pulse Circuitry, Storage Compo- 
nents, and Systems Design. 

TRANSFORMER and COIL DESIGN 
NAVIGATIONAL AIDS 
TECHNICAL SALES 
ELECTRONIC EQUIPMENT FIELD SERVICE 
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AMPHENok 

!áhhcd die *ede 
OF THE 

INDUSTRY 

... and if the cables and connectors in your equipment 
arent of top quality, then the pulse will be weak and 
unreliable. Insist on Amphenol cables and connectors 
and be assured of maintained continuity and positive 
connection. 
TEFLON CABLES developed by Amphenol are ideally 
suited for applications in the high temperature range. 
These cables operate without difficulty in temperatures 
from -100°F. to +450°F. They also feature extremely 
low loss and high voltage break down. Look to Amphenol 
for the entire series of RG Cables. 
AUDIO CONNECTORS made by Amphenol are ruggedly 
built'for severe usage and feature a unique watertight 
seal that provides full protection against water leakage. 
This type of connector is now standard on all Signal 
Corps communication equipment. Contacts are spring 
loaded and self-cleaning. 
A -N CONNECTORS require a strict conformity to Army - 
Navy Specifications. Many of the now standard design 
features were originated and developed by Amphenol's 
extensive engineering staff. Amphenol's A -N Cable As- 
semblies provide the ideal combination of top quality 
components and high grade workmanship. 
RF CONNECTORS are better if they are made by 
Amphenol-better because they are made better! 
Amphenol's RF Connectors have the quality and preci- 
sion necessary in the most delicate and accurate of 
instruments, yet are rugged enough to meet the punish- 
ing demands of modern military aircraft and mechanized 
ground equipment. 

AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE CHICAGO 50, ILLINOIS 

AM PH E Nok 

_ ry NN, NNMMMMMMN NMVNC 
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ELECTRONS AT WORK (continued) 

was not set by the shunt capacitance 
of the germanium diodes but by 
resonance effects of the secondary 
of the transformer. 

Obviously Fleming had the same 
experience. However by winding 
the transformer in a different way 
it is possible to suppress the first 
and second resonances sufficiently 
to get an instrument (for 100 ma) 
good from 10 kc to 50 mc. 

For a certain experimental case, 
a primary of one turn and a second- 
ary between 80 and 90 turns was 
used. The d -c meter was a 1 -ma 
instrument shunted until full de- 
flection corresponds to 100 ma r -f 
on the primary side. The secondary 
was a single -layer winding on a 
Ferroxcube core. The primary turn 
was first located at about the center 
of the secondary. Capacitances were 
kept low by using thin wire for the 
secondary and keeping some dis- 
tance (0.5 to 1 mm) between pri- 
mary and secondary. 

FIG. 1-Circuit used to make experi 
mental measurements 

The first resonance effect oc- 
curred between 20 and 30 mc. A 
voltage maximum occurred at the 
center of the secondary and touch- 
ing by hand or with a piece of metal 
changed the secondary current. The 
standing -wave picture is indicated 
in Fig. 2. The voltage is taken 
zero between both ends of the 
secondary, because at these high 
frequencies the diodes are prac- 
tically a short circuit. The reso- 
nance current flows at both ends 
inwards or outwards, which means 
we should expect the picture shown 
in Fig. 2B instead of Fig. 2A (cur- 
rent zero at both ends; voltage 
taken zero at both ends). However 
the current at the extremities is not 
quite zero for this resonance due 
to the capacitance of the crystal 
diodes and attached d -c instrument. 

The second resonance effect is 
much stronger and has its maximum 
at around 50 mc. The standing - 
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Designed for Application 

Grid Dip Meters 
Millen Grid Dip Meters are available to meet all various laboratory and 
servicing requirements. 
The 90662 Industrial Grid Dip Meter completely calibrated for laboratory 
use with a range from 225 kc. to 300 mc. incorporates features desired for 
both industrial and laboratory application, including three wire grounding 
type power cord and suitable carrying case. 
The 90661 Industrial Grid Dip Meter is similar to the 90662 except for a 
reduced range of 1.7 to 300 mc. It likewise incorporates the three wire 
grounding type cord and metal carrying case. 
The 90651 Standard Grid Dip Meter is a somewhat less expensive version 
of the grid dip meter. The calibration while adequate for general usage 
is not as complete as in the case of the industrial model. It is supplied 
without grounding lead and without carrying case. The range is 1.7 to 
300 me. Extra inductors available extends range to 220 kc. 
The Millen Grid Dip Meter is a calibrated stable RF oscillator unit with 
a meter to read grid current. The frequency determining coil is plugged 
into the unit so that it may be used as a probe. 
These instruments are complete with a built-in transformer type A.C. 
power supply and interminal terminal board to provide connections for 
battery operation where it is desirable to use the unit on antenna measure- 
ments and other usages where A.C. power is not available. Compactness 

has been achieved without loss of performance or convenience of usage. 
The incorporation of the power supply, oscillator and probe into a single 
unit provides a convenient device for checking all types of circuits. The 
indicating instrument is a standard 2 inch General Electric instrument 
with an easy to read scale. The calibrated dial is a large 270° drum dial 
which provides seven direct reading scales, plus an additional universal 
scale, all with the same length and readability. Each range has its indi- 
vidual plug-in probe completely enclosed in a contour fitting polystyrene 
case for assurance of permanence of calibration as well as to prevent any 
possibility of mechanical damage or of unintentional contact with the 
components of the circuit being tested. 

The Grid Dip Meters may be used as: 
1. A Grid Dip Oscillator 
2. An Oscillating Detector 
3. A Signal Generator 
4. An Indicating Absorption Wavemeter 

The most common usage of the Grid Dip Meter is as an oscillating 
frequency meter to determine the resonant frequencies of de -energized 
tuned circuits. 
Size of Grid Dip Meter only (less probe): 7 in. x 33..íe in. x 3s/s in. 
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TYPE 2001-2, BASIC UNIT 

Frequencies 200 to 2500 cycles. 
Dividers and Multipliers available 
for lower and higher frequencies. 
Miniaturized and JAN construc- 
tion. Output, 6 volts. 

i'* ---------Th 

GUARANTEED 
ACCURATE 

TO 1 PART IN 100,000 (.001%) 

faá*áiJáá 
El;s 

iiiiiñ. 

TYPE 2005, UTILITY UNIT 

Consists of Type 2001-2 and booster 
to provide 10 watts at 110V at pre- 
cision frequencies from 50 to 500 
cycles at input power frequencies 
of 50 to 500 cycles, 45 watts. 

FIIEQIJEJ%CIES 

THE basis of these frequency standards is an elec- 
tronic fork which is temperature -compensated and 

hermetically sealed against humidity and barometric 
pressure. 

Type 2001-2 and similar units are available inde- 
pendently. Complete instruments of our manufacture 
are used extensively by industry and the armed forces 
where unvarying, dependable high precision is re- 
quired, such as for bombsights and fire control. 

WHATEVER 1-01;R FItEQl1 ENI '1" PROBLEMS. 
OCR ENI:INF.F.RS ARh. READY TO COOPERATE. 
PLEASE REQUEST DETAILS BY TYPE 1\ C1iBE1t. 

TYPE 2121-A, LAB. STANDARD 

Outputs, 60 cycle, 0-110 Volts, 10 

Watts; 120-240 cycle impulses. In- 
put, 50-400 cycles, 45 Watts. 

TYPE 2111, POWER UNIT 
50 Watt output. 0-110-220V at 60 

cycles, or any frequency 50 to 
1000 cycles. Input, 50-100 cycles, 
275 watts. 

WIDELY 1-11:D 
IN SFTCII FIELDS AS: 

Aviation 
Astronomy 

Ballistics 
High -Speed Photography 

Viscosity Measurement 
Nuclear Physics 
Telemetering 

Radiation Counting 
Fluid Flow 

Chemical Reaction 
Navigation 

School Laboratories 
Industrial Research Labs. 
Accurate Speed Control 

American Time Products, lac. 
580 Fifth Avenue OPERATING UNDER PATENTS OF 

WESTERN ELECTRIC COMPANY 
New York 19, N. Y. 
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XIV 

TEFLON is 
a trademark of E. I. DuPont Co. for polytetrafluoro- 
ethylene. It is supplied by C -D -F in tapes and sheets, 

both plain and fibre glass cloth supported. 

J 
AT RESISTAF 

Teflon may be used continuously at 
200°C. (392°F.); or for short peri- 
ods at 250°C. (482°F.). Meets 
A.I. E.E. Standards for Class H 

electrical insulation. 

MOISTURE RESISTANt 
Teflon products have practically filyiii .2 zero water absorption and are 
unaffected by fungus, humidity and 
temperature changes. It remains 

pliable of -87.5°C. (-100°F.). 
Apr PFSISTANT 

Teflon will not carbonize, but rather 
will vaporize. When the arc is 

extinguished, full insulation is 

restored. 

...r:.- AL RESISTM+v. 
Teflon is the most inert of all com- 

ercial thermoplastics and is not 
ffected by any known solvent. 

THAT'S WHY C -D -F TEFLON TAPES AND SHEETS 

CAN OFFER THESE BIG ADVANTAGES 

FOR LINING SLOTS C -D -F sheets of fibre glass cloth 
supported Teflon can be cold -formed into easily loaded 
slot liners. Teflon is naturally slippery smooth, with plenty 
of "snap back." High in dielectric strength, liners are rated 
Class H insulation. 

FOR WRAPPING CABLES C -D -F Teflon tapes are 
tough, strong, and stretchable. Teflon can be supplied 
unsupported, or combined with fibre glass fabrics in a 

variety of widths and thicknesses. It is suitable for wind- 
ing around sharp bends or odd shapes. 

FOR CHEMICAL AND MECHANICAL USES 
Remember, Teflon is non -adhesive and chemically inert. 
Bakers, food packagers, and pump manufacturers use it. 
For applications requiring extreme electrical insulation 
stability, high temperature or resistance to corrosion, C -D -F 

unsupported and fibre glass cloth supported products can 
do a job for you. 

C -D -F's work with Teflon is really rolling! New applications are 
being developed daily in our laboratories by specialists who are 
devoting their entire time to improving and developing new Teflon, 
products. Start talking Teflon with the man from C -D -F (sales offices 
in principal cities)-he's a good man to know! 

aeleiee-auffotade aemy 
NEWARK 16, DELAWARE 
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ELECTRONS AT WORK (continued) 

MEET JOINT 
ARMY -NAVY 
SPECIFICATIONS 

MOST COMPLETE 
STOCK IN THE NATION! 

UG and AN CONNECTORS 

RG CABLE and WIRE 

JAN CONDENSERS 

JAN RESISTORS 

JAN TRANSFORMERS 

JAN and SPECIAL PURPOSE TUBES 

JAN SWITCHES 

JAN RELAYS 

JAN PARTS of ALL TYPES 

MILO offers SERVICE! 
PRICES and INFORMATION ON REQUEST 

PHONE -15 TRUNK LINES 

DIRECT W.U. WIRE-M1LO-WUX-N.Y. 
TELETYPE -T W X -NY 1-1839 

0 

MILO has 

MILO stocks the products of over 200 
nationally -known electronic equip- 
ment manufacturers, including their 
complete lines of JAN parts, which 
meet the rigid Joint Army -Navy Speci- 
fications. No matter what your need in 
any electronic category, MILO has itl 

IMMEDIATE DELIVERY 
-from STOCK! 

All Types SYLVANIA 
SILICON CRYSTALS 

GERMANIUM XTAL DIODES 
Avoid production delays! We stock all 
standard types and sizes - for all 
applications. 

W1952 CATALOG! 
NOW READY! 

Over 1100 Pages! 
Purchasing Agents! 

Chief Engineers! 
Get your FREE copy of our new 1952 
catalog, listing all the latest equipment 
in the industry. Over 75,000 items. 7000 
illustrations. An invaluable aid in your 
work. Write on your company letter- 
head, stating your 
official position. Ad- 
dress Dept. EA. 

NE 

Send Today for This 
Valuable Book! 

& ELECTRONICS CORP. 
200 GREENWICH STREET, NEW YORK 7, IN. Y. Tel. BEekman 3-2980 

Cable Address: MILOLECTRO The ONE Source for All your electronic needs. 

wave picture is now as shown in 
Fig. 2C. The current flows from 
one end of the coil to the other. 
Also there is a current maximum in 
the center of the coil just where the 
primary turn is located. This means 
that this resonance is heavily ex- 
cited. (An absolutely symmetrical 
secondary, a toroid, should have 
both resonance frequencies the 
same.) 

The first resonance mode will 
theoretically not be excited when 
the primary is exactly at the cur- 
rent node. Experimentally it proved 
to be easier to split the primary 
into two turns located symmetri- 
cally (to point M in Fig. 2A) and 
fed in parallel. With some mechani- 

FIG. 2-Standing wave picture 

cal adjustment of one of these turns 
the first resonance could be sup- 
pressed. This is clear from Fig. 2A 
because with the turns at the right 
places (at C and D in Fig. 2C) the 
second resonance can also be sup- 
pressed at least theoretically. Prac- 
tically it proved to be rather difficult 
to get complete suppression of the 
second resonance even by splitting 
the primary into four parallel turns, 
two symmetrical to C and the other 
two to D. However, with some care 
it was possible to build a meter 
sufficiently straight from 10 kc to 
50 mc. 

There are several other modi- 
fications in winding the primary 
so that the first resonance will be 
suppressed. The iron core plays 
no important role in these resonance 
effects (except for increasing ca- 
pácitance) because the resonance 
currents flow in both directions so 
that there is no resulting meg- 
netomotive force. This means that 
the coupling between primary and 
the different turns of the secondary 
is not the same. The case is be- 
tween a receiving antenna (where 
there is the same emf working at 
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This eye spots 

When trouble is hidden in a blur of speed 
too fast to see, the cause is hard to find. 
Here's the way to get the answer in a hurry 
without costly, tedious cut -and -try experi- 
mentation or theoretical analysis. 

With the Kodak High Speed Camera, 
you can take up to 3200 clear pictures a 
second on 16mm film. When projected at 
normal speed, the flm shows action slowed 
as much as 200 times-makes visual analy- 
sis quick and easy. And the films are avail- 
able for study over and over. 

This high speed "eye" is daily solving 

oalge'cr /loam 

The Kodak High Speed Camera is shown here 
recording on flm what happens at the "break" 
of a relay. Electrical aspects, shown on an 
oscilloscope, are recorded simultaneously on 
the same film by means of a special attachment. 

complex problems of design, production, 
and product performance-problems 
where usual methods of analysis would be 
slow and costly. One manufacturer pro- 
jects high speed movies within two hours 
after they are taken-the solution to a 
problem is on the drawing board the same 
morning it is discovered. We'd be glad to 
send you, with our compliments, a folder 
showing how this company uses the Kodak 
High Speed Camera so effectively. East- 
man Kodak Company, Industrial Photo- 
graphic Division, Rochester 4, N. Y. 

the Kodak HIGH SPEED Camera 



Tubes made by Accurate Paper Tube Company 
using Quinterra Type 3. 

HERE'S PROOF THAT YOU 
CAN MAKE 
INDUCTION EQUIPMENT 

Safer... 

Sm 
.eLow 

(',OS 
with silicone -treated 

TRANSFORMER 
WITH 

CONVENTIONAL INSULATION 

TRANSFORMER WITH 

SILICONE -TREATED 

OUINTERRA TYPE 3 INSULATION 

Photograph above shows two signal corps trans- 
formers having same rated output-illustrating sav- 
ings in space and materials made possible by use of 
silicone -treated Quinterra. 

(Photo - Courtesy Chicago l i i.. io,,. 1'-s... Wire Corporation 
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Dear Mr, Pokorney. 
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bout the 

nulact tubes 
excsilent 

Type 
3 tubes 

bers of made of silicone- 

Manufacturers 

onerm ants temperatures 11 
that magnet 

coils ent Bell 

be 

temperatures 

and cont 

up to 

rol 
egreeg1Cmwithcno 

dan amage 

wound 

nterra 
to the 

/500 

Tube$ 
are made 

Potentia 
to 

l from 
under 

hortrcircuït 
on 

at 

applications. in 
to 

ground. and still 
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can ations a full range 
sizes zes for coil and transformer 

Very truly 
Yours, 

ACCURATE 

TUBE CO 

Leon Levinthal 

ae,;(//ie* TYPE 3 

(A purified Asbestos Class H sheet insulation) 

As the above letter from the Accurate 
Paper Tube Company testifies, users 
of this newest Johns -Manville elec- 
trical insulation find that it raises 
overload limits and assures greater 
safety. 

And as you can see from the pho- 
tograph at left, Quinterra Type 
3 also permits important savings in 
both space and materials .. - a fact 
substantiated by leading manufac- 
turers of quality transformers. 

You can not only improve your 
induction devices with Quinterra 
Type 3 ... but you can also reduce 
the total cost of production because 
rejections will be minimized. 

Silicone -treated Quinterra Type 3 
is a high grade Class H dielectric ... 
ideal for both interlayer and wire - 
wrapping insulation as well as the 
formation of tubes. It has outstand- 
ing moisture resistance, high tern- 

perature stability, and electrical 
characteristics-plus flexibility and 
adequate physical strength for many 
applications. 

Quinterra Type 3, like all treated 
Quinterras, is made from a com- 
pletely inorganic base sheet of puri- 
fied asbestos that has a hole -free 
closed structure. This sheet has an 
inherent dielectric strength of at 
least 200 VPM which is retained 
even under temperature of 400 C. 
The silicone -treated sheet maintains 
a dielectric strength of at least 225 
VPM under continuous exposure to 
temperatures in excess of the Class 
H maximum, 180 C. 

If you have a problem that Quin - 
terra Type 3 may solve, why not 
consult our sales engineers-with- 
out obligation? For samples and 
additional information, write Johns - 
Manville, Box 290, N.Y. 16, N.Y. 

Quinterra is the registered trade mark of Johns -Manville's purified asbestno electrical Insulation. 

Johns -Manville ELECTRICAL INSULATIONS 

164 April, 1952 - ELECTRONICS 



. 

0 TRAFFIC CONTROL 

BY GUARDIAN 
"SPOT" YOUR CONTROL PROBLEMS 
Small ... to save weight and space in radar and guided missile 
equipment, Guardian Relays prove that quality still comes in 
small packages. Basic ... flexible ... government approved... 
Guardian Relays are ruggedly built and hermetically sealed to 
withstand every atmospheric condition, including the rigors of 
supersonic flight. Guardian Relays, specified in devices that 
count-detect-indicate-direct -shoot -convey-compute-sort- 
package-vend-meter-hold the answer to your control prob- 
lem. Write. 

AN -3320-1 D.C. 

more than 
900 cars 

per minute! 
This unit tabs 900 or more overlapping 
cars per minute at split-second con- 
tact. As car wheels hit a pneumatic 
tube stretched across traffic lanes the 
compression closes an electrical con- 
tact on a diaphragm, operating a 
Guardian Series 125 D.C. relay. The 
relay responds to every impulse but 
the counter unit registers only every 
other impulse to compensate for rear 
wheel contact. 

SERIES 125 D.C. RELAY 

AN -3324-1 D.C. Series 595 D.C. Series 610 A.C.-61 5 D.C. 
WRITE-WIRE-TELETYPE-PHONE NOW! 

GUARDIAN 7 ELECTRIC 
1625-D W. WALNUT STREET CHICAGO 12, ILLINOIS 

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 

Series 695 D.C. 
J 
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General Industries' 3 -Speed 

Turret -type Phonomotor for 
record -changer applications. 

an important reason why leading manufacturers 

prefer General Industries' 3 -Speed Phonomotors 

Because they are extremely low in hum, wow, rumble and 

speed variation, General Industries' Phonomotors meet 

every performance requirement of radio and television set 

manufacturers and record -changer producers alike. 

Write today for detailed information, including specifica- 

tions, design features and dimensions of General Industries' 

complete line of phonomotors. 

THE GENERAL INDUSTRIES CO. 
Department MA Elyria, Ohio 

ELECTRONS AT WORK (continued) 

FIG. 3-Resonant-mode suppression with 
cavities and lines 

each point) and the transmitting 
antenna (with a concentrated emf 
at the center or at one end). 

The same type of suppression 
of certain resonance modes can be 

done with resonant lines or cavities. 
In Fig. 3A if we excite at both loops 
in phase, the first mode will be 

suppressed, the second strongly ex- 

cited. Exciting in opposite phases 
favors the first and suppresses the 
second. The case of two parallel 
circuits in series each with an in- 
duced emf (Fig. 3H) has some re- 
semblance with the lowest resonance 
frequency of the transformer as 
indicated in Fig. 2A and 2B. The 
current i in Fig. 3B is independent 
of C, and C, and equal to 

(E, -I- E2) sin wt - 
co (Li + L2) 

when L,C1=L2C,. With E1 and 
E.: proportional to frequency the 
current becomes frequency inde- 
pendent. However if L1C1 L2C2 we 
get strong resonance effects in i 

unless E1=E2 and L1=L2. 
In Fig. 4 are indicated (qualita- 

tively) some standing -wave pat- 
terns on a resonating cylindrical 
coil. Voltage now is taken zero in 
current maximums. Fig. 4A gives 
patterns for an open-ended coil 
into four half waves on the coil. 

The current and voltage nodes are 
not equidistant when there are more 
than two on the coil. We can under- 
stand that somewhat, by consider- 
ing the third mode. The middle 
half wave has a different coupling 
with the rest of the coil than the 
upper or lower half wave. 

From the voltage patterns we see 
that the coil can be shorted when 
there are an even number of half 
waves on it. 

For the shorted coil (Fig. 4B 

and 4C) the A modes have about 
the same resonance frequencies as 
the corresponding case on the open 
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Wherever High Reliability is essential 
-IN INDUSTRY -IN COMMUNICATIONS 

more and more designers are demanding 

7114!? lES 
d 

MAKE dependability a design feature of electronic circuits on your 
boards ... by specifying G -E 5 -Star Tubes! Airline, military, and 

commercial experience has proved these tubes to be 100 -percent 
trustworthy, 'way beyond average in length of life. Far fewer 
replacements are needed. 5 -Star Tubes greatly reduce maintenance 
for your equipment-an important sales plus with users! 

"Ruggedized" design ... individual parts inspection ... painstaking 
assembly ... eight final tests, including 50 hours' operation of every tube. 
These are among the steps taken to build extra reliability into 5 -Star 
Tubes. Special G -E median -control methods (see chart below) guard 
standards of quality that are far higher than those required by the most 
exacting customer. Only tubes produced at the top of the control 
curve are considered representative 5 -Star Tubes! 

Wire or write for Booklet ETD -121, describing the eleven 5 -Star SHOCK - types now available! Or, at your request, a G -E tube engineer will be RESISTANT glad to call on you. Tube Department, Section 14, General Electric 
Company, Schenectady 5, New York. 

CONTROL CURVE FOR CHARACTERISTIC UNDER TEST 

M-NIMUM 
.- CUSTOMER LIMIT 

I I 1 

- RANGE IN WHICH 
AVERAGE PRODUC- 
TION MAY VARY 

ROGER OF 
CHARACTERISTIC 

DISTRIBUTION 
CURVE FOR 
PRODUCT 

MAXIMUM 
CUSTOMER IIMIN,.. 

I 1 1 

GENERAL 

EXTRA - 
DEPENDABLE 

LONG-LIVED 

WON'T SHORT 

WITHSTAND 
CYCLING 

PROOF OF HIGH RELIABILITY ! The armed 
forces are showing preference for electronic 
equipment that uses 5 -Star Tubes. Also, in 
many cases, they are recommending that 
when tubes in service are replaced, 5 -Star 
Tubes be employed. Consequently, output is 
being built up rapidly. When your equip- 
ment is in production, you may be assured 
that General Electric will be able to meet 
your full quantity needs for 5 -Star types. 

ELECTRIC 
1Gl1A2 



TIM ALEXANDER 

FRANIK SMOLEK 

FLOYD MAKSTEIN 

otorola 
J'VTrYxne 

senesce; id 
CM -TV 

Y{ATIC/S 
MAUI 

1pN1701rA1 
*OUT 

MapEL 1130 
Al. >M 4Aa tl iufW.w NâTRN CKe616,11. 
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__/ o %--`- 

CM1/TMIT 1 L,M 

ATTSNUATOA KM SWEEP ATTSNUATOR 

p ..,gm 0 ' t 
0.4U1.16 6EANKN6 

LEADING EXPERTS 
RECOMMEND 

o 

Model 480 

erson GENESCOPE 
for TV -FM Servicing 

lUcraf fers 

an 

These leading manufacturer's service 

managers agree-the Simpson Model 480 

Genescope is perfectly designed for 

proper testing, servicing and alignment of all 

TV and FM receivers! 

THE SIMPSON MODEL 479 TV -FM 

SIGNAL GENERA1OR 

Exactly the same circuits, ,-anges and 

functions as the Model 480, with 

the exception of the oscilloscope. 

/ELECTRIC COMPANY 

BURTON NROWNE OOVERTr.. 

5200 West Kinzie Street Chicago 44, Illinois Phone: COlumbus 1-1221 

In Canada: Bach -Simpson, Ltd , London Ontario 
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MITCi-ILLL - R./XI1111JD 
electrical insulation .h1, 4iquarters 

'Woven of fiberglas 

features 

HYGRADE THERMOFLEX 

non-frayingq1 

high heat resistant 

single or double wall 

natural or colored 

high dielectric 

will not fog, smoke, stiffen, crack or corrode 

HYGRADE THERMOFLEX SLEEVINGS 
of continuous filament fiberglas yarn, are most 
efficient for insulation requirements that demand 
a non -fraying sleeving with excessive heat resist- 
ance, high tensile and dielectric strength and 
flexibility. HYGRADE THERMOFLEX SLEEVINGS 
also resist rot, excessive heat, moisture, overload- 
ing, acid and dirt. They are available in the six 
grades: 

THERMOFLEX 1200 (Natural) 
and THERMOFLEX COLORED 

... are unaffected by temperatures to the melting 
point of glass and are recommended for applica- 
tions where the presence of organic material is 
objectionable. The colors will fade or bake out 
at temperatures of 4000 F. and higher. 

ALL SIZES .020" to 1.036" inside diameter 

ELL. 

Electrical 
Insu ation 
Headquarters 

THERMOFLEX 1200 DBLE-WALL and 
COLORED THERMOFLEX DBLE-WALL 

... are concentric sleevings braided one upon the 
other to increase the wall thickness where addi- 
tional space factor and higher dielectric strength 
are required. 

THERMOFLEX H. W. 1200 and 
COLORED THERMOFLEX H. W. 

are single braided, heavy wall sleevings. 
Their characteristics are similar to the DBLE-WALL 
types except that they are coarser in appearance 
and lower in price. They provide a mechanically 
strong sleeving for appflications where the Under- 
writers' Laboratories specify a 1/32" wall 
sleeving. 

ALL COLORS: Red, White, Blue, Yellow and Green 

Write to MITCHELL -RAND for free samples 
ti 
° h LL -RAND INSULA 

51 MURRAY_ T 

and descriptive data. 

ON CO., INC. 

IlPARTIAL LIST OF M -R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH INSULATING PAPERS 'AND TWINES CABLE FILLING AND POTHEAD COMPOUNDS FRICTION TAPE AND SPLICE TRANSFORMER COM- POUNDS FIBERGLAS SATURATED SLEEVING ASBESTOS SLEEVING AND TAPE VARNISHED CAMBRIC CLOTH AND 
TAPE MICA PLATE, TAPE, PAPER, CLOTH, TUBING FIBERGLAS BRAIDED SLEEVING COTTON TAPES, WEBBINGS AND 
SLEEVINGS IMPREGNATED VARNISH TUBING INSULATING VARNISHES OF ALL TYPES EXTRUDED PLASTIC TUBING 
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ELECTRONS AT WORK (continued) 

FIG. 4-Standing-wave patterns on a 
resonating cylindrical coil 

coil. Actually these frequencies are 
somewhat lower because the short- 
ing lead adds some capacitance. 

On the shorted coil, we find an- 
other group of resonances here in- 
dicated as B modes in Fig. 4C. 
These differ from the A modes in 
that voltage and current patterns 
have been reversed. The fre- 
quencies are higher than for the 
corresponding A cases. This is 
undoubtedly caused by the fact that 
we don't have a circular symmetri- 
cal coil. With a shorted toroid coil 
we may expect the same frequencies 
in the A and B case. This proved 
to be true. Then the distances be- 
tween modes are equal. The ends 
of the open coil and the ends of 
the shorted coil resonant in the A 
mode are sensitive. Touching by 
hand or with a piece of metal lowers 
the resonance frequency. 

The ends and the center of the 
shorted coil when resonant in B 
mode are absolutely cold (no elec- 
trical field between adjacent turns). 
No change in frequency occurs 
when touching these points, also 
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Important to 
Engineering, Research & Testing 

Internal view showing amplifier and damping circuit component.,. 

NEW HIGH SPEED Eter.71ZOniK RECORDER 

For accurate records of 
rapidly changing variables 

Now you can accurately record, on a wide 
chart and on a null -balance instrument, full 
scale signals which vary as rapidly as 20 cycles 
per minute. Signals with a peak to peak ampli- 
tude of 10% of scale can be reproduced at 
variations up to 3 cycles per second. 

The instrument develops a pen speed that tra- 
verses its eleven inch graduated chart in one 
second! It has chart speeds up to 4 inches per 
second -20 feet per minute. It incorporates 
an adjustable damping circuit ... has a motor 
driven reroll mechanism to maintain constant 
tension on the chart ... and is adaptable to the 
measurement of practically any d -c signal. 

0 30 0 50 60 7e::sil 100 

T H E DUPLEX RECORDER 

Simultaneously records 
two independent variables 

ON ONE CHART 

On a single chart, the ElectroniK Duplex 
Recorder provides a clear, easily read record of 
the measurement of practically any combina- 
tion of two independent variables. A "natural" 
for such applications as atomic energy, stress 
analysis and acoustics ... this instrument is 
particularly useful in before and after compari- 
sons made by recording a measurable charac- 
teristic of a substance as it enters and emerges 
from a processing stage or reaction. 

Auxiliary switches can be supplied on one pen 
for control or signalling ... a solenoid -actuated 
third pen can be provided to register in time 
conformance with one of the standard pens. 

MINNEAPOLIS -HONEYWELL REGULATOR CO., Industrial 
Division, 4428 Wayne Avenue. Philadelphia 44, Pa. 

%xftentaat í'eÇe e«ce Data 

JI MINNEAPOLIS oneywe 
BROWN INSTRUMENTS 

tk, Cetee-4- 
WRITE FOR A COPY OF DATA SHEET NO. 10.0-7 ON THE HIGH SPEED RECORDER . .. DATA SHEET NO. 10.0-6 ON THE DUPLEX RECORDER. 
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'NE DELIV 
ER 

WIRE AND CABLE FOR ELECTRONICS 

AND AVIATION APPLICATIONS 
EXACTLY TO YOUR SPECIFICATIONS 

In the fast moving fields of aviation and electronics, new designs, new applications 

constantly call for new products. Whenever you require wire or cable to meet a 

specific problem, old or new, call on us. 

We are constantly working with leading manufacturers in the 

electronics and aviation industry - designing, making and 

delivering the wire and cable they need. 

In our regular line are many wires and cables that have gov- 

ernment qualification approval - or we'll make wires to your 

engineering design. 

Ask us for our new complete catalog. 

We'll be glad to send you a copy. 

RHODE ISLAND INSULATED WIRE CO., INC. 

50 BURNHAM AVENUE CRANSTON, RHODE ISLAND 
NATIONAL SALES O'=PICES; 624 S. MICHIGAN BLVD., CHICAGO, ILL. 
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LIONEL USES 

52 Fea° 

Actual size Lionel truck body 
showing two Crucible al- 
nico bar magnets in place. 

agrom shows ho 
gnetizing force is s 

ed by external stati 
Crucible perman 

agnat and non -m 
netic axle. Wheels 
sintered steel 

CRUCIBLE ALNICO IN NEW LOCOMOTIVE DESIGN 

The Lionel Corporation, big name electrical toy 
manufacturer, has pioneered in the design of 
miniature locomotives for table -top railroading. 
One of the principal aims of this design is to 
achieve the highest possible degree of adhesion 
between the driving wheels and the track. 

Lionel experimented with a conventional 
method of increasing the traction (i.e. load up 
the driving axles with ballast weights) ... and 
then turned to magnetic materials. 

Crucible alnico specialists were called in. 
Working in close cooperation with Lionel en- 
gineers, the Lionel "Magne -Traction" locomotive 
was born. As the name implies, "Magne -Traction" 
utilizes magnetic attraction between powerful 
Crucible alnico bar magnets placed in close 
proximity with the wheels. By varying the num- 
ber and strength of the magnets, almost any 

CRUCIBLE c 

desired degree of adhesion can be obtained. 
Crucible's part was twofold. Not only were 

Crucible metallurgists and engineers active in 
the initial design, but Crucible production experts 
precision cast these bar magnets using plastic 
patterns. This is an innovation in alnico magnet 
mass production. Commonly, alnico is made in 
sand molds, and usually requires a great deal 
of finishing, but with precision -cast alnico magnets 
expensive machining is cut to a minimum. 

Engineering Service Available - Your permanent 
magnet problem will receive the same experi- 
enced consideration from Crucible's unsurpassed 
staff of metallurgists and production specialists. 
Please give full details. Crucible Steel Company 
of America, General Sales Offices, Oliver Build- 
ing, Pittsburgh, Pa. 

first name in special purpose steels 

PERMANENT ALNICO MAGNETS 

STAINLESS REX HIGH SPEED TOOL ALLOY 
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Basic 
Slotted Line Equipment 

for measurements of POWER 
VOLTAGE he IMPEDANCE* ATTENUATION 

* STANDING -WAVE RATIO 

between 300 and 3,000 Mc 
Universal Connectors Eliminate Male -Female Adaptors 

Has Excellent Electrical Characteristics 

Exceptionally Convenient to Use 

Ideal for the UHF T -V Band 

Interchangeable Units 

* Inexpensive 

FOR a relatively small investment, 
any laboratory can be equipped with 
slotted line measuring equipment 
with which a considerable number 
of impedance and standing -wave 
measurements can be made. The 
Type 874-EK Basic Coaxial Kit is 
offered as a complete package for 
this purpose. 

The G -R Type 874 -LB Slotted 
Line is one of the important basic 
measuring instruments for use at 
ultra -high frequencies. With it the 
standing wave pattern of the field in 
a coaxial transmission line can be 
determined quickly, simply and 
accurately. 

The G -R Slotted Line is a 50 -ohm, 
air dielectric, coaxial transmission 
line with a longitudinal slot in the 
outer conductor. The inner conduc- 
tor is supported at its ends only, by 
two Type 874 Connectors minimiz- 
ing reflections and discontinuities 
caused by dielectric supports. 

A probe, mounted on a carriage 
with a 50 cm maximum travel, 
samples the field within the line. A 

built-in crystal rectifier is used as a 
detector of the r -f voltage induced 
in the probe. The rectifier is tuned to 
the operating frequency by means of 
adjustable stubs. Terminals are pro- 
vided so that a receiver can also be 
used as a detector. 

A large number of associated ele- 
ments and inexpensive auxiliary 
units are available. These include 
Unit Oscillators, Unit Power Sup- 
plies, Amplifiers and Detectors, Mixer 
Rectifiers, Voltmeter Rectifiers, 
Bolometer Bridge, Voltmeter Indi- 
cator, Attenuators, Line Elements, 
Filters, Adaptors, etc. 

For a 16 -page Booklet describing the Complete Line, 

Fill -In the Coupon 

The versatility of the entire 
line of G -R u -h -f measuring equipment 

is based on the Type 874 Connector 
with which all coaxial elements are equipped. 

These universal male -female connectors 
are designed for simple, quick, plug-in 

connect and disconnect. Each 
will plug into any other. Their electrical 

and shielding characteristics 
are excellent. Conversion adaptors for use 

with other types of terminals are available. 

ELECTRONS AT WORK (continued) 

an open-ended toroid will prob- 
ably show some difference between 
even and odd resonances. With an 

odd number of half waves on the 
coil, the voltages at the ends are in 

counterphase so that there will be 

some capacitive current between the 
ends tending to lower the resonance 
frequency and so to give unequal 
distance between modes. This is not 
so with an even number of half 
waves. We did not check this. In 
the iron core transformer case the 
open coil resonances with an odd 
number of half waves will be radi- 
cally' changed because there is a 

resulting mmf. 
The shorted coil resonances may 

appear in pulse transformers es- 

pecially when the windings are not 
quite symmetrical. A practical ap- 
plication of coil resonance may be 

an antenna in the form of an open- 
ended coil resonant in the first 
(half -wave) mode. The advantage 
above an antenna mask of the same 
length is that the current maximum 
(and so also the vertical component 
of the current) can be brought well 
above ground. Varying pitch can 
adjust the current distribution. 

British Commercial Radar 
By MARVIN HOBBS 

Electronics Advisor to the Chairman 
Munitions Board, Dept. of Defense 

Washington, D. C. 

IN ENGLAND today at least five 
manufacturers produce commercial 
radar for use aboard nonmilitary 
vessels, ranging from passenger 
liners to tugboats and whalers. 
British ships of these classes are 
being equipped with radar at the 
rate of one per day and the total 
number of such ships, British and 
foreign, so equipped is approxi- 
mately 1,500. 

Marine -Radar Specifications 

Some of the principal require- 
ments for marine radar which are 
set forth in the Ministry of Trans- 
port specifications are as follows. 
Maximum range (surface objects) : 

7 miles on tramp steamers of 5,000 
gross rated tons, 2 miles on 2nd 
class buoys and 3 miles on 30 -ft 
fishing vessels. Minimum range is 
50 yards. Range accuracy is ±5 
percent of maximum range obtain - 
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ELECTRONS AT WORK (continued) 

able on scale in use. Range dis- 
crimination requires the set to in- 
dicate clearly on the largest scale 
the presence of two small objects in 
line when these are 100 yards apart. 
Bearing accuracy calls for a maxi- 
mum error of one deg at the edge 
of the PPI display. Bearing dis- 
crimination should be such that the 
set shall indicate clearly the pres- 
ence of two objects at the same 
range when the gap between them 
subtends an angle of 3 deg provided 
the distance between them is 
greater than 200 ft. 

The performance characteristics 
of all of the sets which have the 
Ministry of Transport Certificate 
of Approval either equal or exceed 
these specifications in performance. 
Several of the characteristics of 
the latest sets are shown in the 
Table I. 

Magnetic Pulse Modulation 
As early as 1940, a member of 

the Thomas -Houston engineering 
staff considered the use of the non- 
linear properties of ferromagnetic 
materials as the basis for develop- 
ing switching elements capable of 
handling high power levels at very 
high switching rates. However, no 
materials with the required charac- 
teristics were available at that time. 

At the end of World War II it 

Table I -Marine Radar Character- 
istics 

A 

410 

i2 A' r:21= x 
Ú 

o 
Peak 
power (kw) 7 40 7 30 22 
Pulse 0.11 - 
length (»sec) 0.12, 

0.17- 0.20 0.20 0.25 0.20 0.20 0.60 
Pulse 1,500 rate (ppe) 1,000 1,500 2,000 1,500 500 

Scan rate 
(rpm) 24 25 30 30 28 
Max. range 
(mi.) 25 25 25 30 30 
Min. range 
(yd.) <25 50 40 30 <50 
Horiz. beam 
width (deg) 1.6 1.2 1.6 2.0 1.3 
Vert, beam 
width (deg) 23 24 27 40 20 

PPI tube 5 
dia. (in.) 12 9 12 9 9 

All sets operate in the approved marine band of 9,320 to 9,500 mc. 

Type 874-EK 

Basic 

Coaxial Kit 

$342" 

Type Cost 
One 874 -LB Slotted Line . $220.00 
One 874-D20 Adjustable Stub (20 cm) 10.50 
One 874-D50 " " (50 cm) 12.00 
25 ft. 874-A2 Polyethylene Cable 6.75 
Two 874-B Basic Connectors 2,50 
Two 874-C Cable Connectors 4,00 
Two 874-C8 Cable Connectors 4.00 
One 874 -LA Adjustable Line 15.00 
Two 874-P Panel Connectors 5.00 
One 874-Q1 Adaptor to Type N ... 4.50 
Two 874-R20 Patch Cords 12.00 
One 274 -NF Patch Cord 2.50 
One 874-Q6 Adaptor 2.00 
One 274 -NE Shielded Connector 5.50 
One 874-T Tee 7.50 
One 874 -WM Matched 50 -Ohm Termination 10.50 
One 874-WN Short -Circuit Termination.... 3.50 
One 874 -WO Open -Circuit Termination 2.00 
One 874-Z Adjustable Stand 12.50 

Complete Kit $342.25 

GENERAL RADIO Company 275 Massachusetts Ave. 

90. West St. NEW YORK 6 
Cambridge 39, Mails. 

920 e Michigan Ave.'04ICAGO 5 1000 N. Seward St. LOS ANGEEI 31 

I GENERAL RADIO COMPANY, 526 414/1 T ///.5 ' 275 Massachusetts Ave., Cambridge 39, Mass. 
COUPON / ' Send me the 16 -Page Booklet describing the complete 

1 
line of G -R slotted line measuring equipment. Na W ' ' Name 
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,o LIGHTEST RECHARGEABLE BATTERY 

O 

? 
0 

,o J% 
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MAXIMUM POWER! 

MINIMUM SIZE 

AND WEIGHT! 

Space... 

/ 
Weight... 

/ 
z 

\ \ \ `. \\ 
` 

Power per unit size and weight... 

High -rate discharge.. 

Flat characteristics... 

Shock resistance... 

is your battery problem... 
The YARDNEY SILVERCEL 

STORAGE BATTERY is your answer. 

TIME 

Up to 1/5 THE SIZE 1/6 THE WEIGHT OF AVERAGE STORAGE BATTERIES 

WORLD WIDE PATENTS 

PENDING OR GRANTED 

1.1'41010 11(.111141111111111111 

FOR ADDITIONAL INFORMATION, WRITE TO: 

YARDNEY ELECTRIC CORPORATION 
105-107 CHAMBERS ST. NEW YORK 7, N. Y. 

LICENSEE FOR U.S.A. OF YARDNEY INTERNATIONAL CORP. 
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ADLAKE RELAYS AT WORK-One of a series of advertisements on specific ADLAKE applications. 

For vital regulation -- 

Radio Station WAIT uses 
Super -Sensitive 

Adlake 
RELAYS 

Operating in conjunction with a thermoregulator, 
the ADLAKE No. 5000 Relays at Station WAIT 
control the temperature of the quartz crystals 
which in turn control the operating frequency of 
the station. 

EVERY ADLAKE RELAY 
BRINGS YOU THESE ADVANTAGES: 

HERMETICALLY SEALED-dust, dirt, moisture, 
oxidation and temperature changes can't inter- 
fere with operation. 

SILENT AND CHATTERLESS 
REQUIRES NO MAINTENANCE 
ABSOLUTELY SAFE 

MERCURY -TO -MERCURY CONTACT 
-prevents burning, pitting and sticking. 

THE 

Adams & We 
COMPAN 

ADLAKE'S No. 5000 Relay, which is used by Chicago's Radio 
Station WAIT in the control of operating frequency, is espe- 
cially suited to sensitive thermo-regulation. It operates at 115 
volts, 60 cycles on only 0.007 ampere-and tests indicate its 
life to be over 30 million operations! 

And, like all ADLAKE Mercury Relays, No. 5000 is hermetically 
sealed against dust, dirt, moisture, oxidation and temperature 
changes. Operation is silent and chatterless, and no mainte- 
nance whatever is required. 

Find out how ADLAKE Mercury Relays can add dependability 
and reduce costs in your business. Write today for your free 
copy of the illustrated ADLAKE Relay catalog. No obligation, 
of course. The Adams & Westlake Company, 1107 N. Mich- 
igan, Elkhart, Indiana. 

fi 

./9// 
,y 

Established 18 - 

ELKHART, INDIANA 
New York, Chicago 

Manufacturers of ADLAKE Hermetically 
Sealed Mercury Relays 

year 
of serving the transportation 

and building industries 

95`h 
ás 
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when you specify 
SYNCHRONOUS TIMING MOTORS 

it's sound design economy... 
to specify the best 

Dependable, canstant speed performance with 

exceptionalFy sigh torque make the Cramer 

Typs SX Permarert Magnet Synchronous Motor 

your bes- possible choice for instrument 

and control applicaion.. A thoroughly engineered 

product ... produced under skilled technical supervision ... and proved in 

years of field service... Cramer -ype S? M:tors meet a wide range of 

specifications with dearly statec performance characteristics. 

Torque 30 in. oz. at 1 r.p.m. Respcnss so fast that motors reach 

synchronous speed in 1/2 to 2 cycles, slop within one pole of motion 

(1 60 sec.) on 24C r.p.m. rotor shaft. 

Available with standard gear trail; fr:m 60 r.p.m. through 1 24 

r. p.. for 25, 5) and 60 cy. Also cvailalcle it clutch 

type, chart drive and reversible units. (Pctented 

controlled rotation either clockwise, counterclockwise or 

dual. Replaceable coils. U. L. approved.) Send for 

techrical bulletins (giving complete details 

and specificaticns.) 

Ile R. W. CRAMER COMPANY, INc. 
RßX 9;, CENTER6ROO[. CCNN. 

i 

ELECTRONS AT WORK (continued) 

CASCADE P'JLSACTORS 

POLARIZING WINDINGS 
C 

Y 
4 

9.?. I TO 
:MAGNE - 

^I iC,QI I.nITRONi 

Ci C2 

CASCADE 
CAPACITORS 

C3 

T 
PULSE-\ 
FORMING NET 

FIG. 1-Single-phase four -stage cascade 
pulsactor circuit 

was determined that a specially 
heat treated and grain oriented 
50/50 nickel -iron known as 5000Z 
had been developed and manufac- 
tured by an organization in 
Germany. This material had proper- 
ties suitable to meet the require- 
ments for the reactive elements of 
such a circuit. Early in 1948, the 
British equivalent of 5,000Z, known 
as HCR metal, became available. 
Although - its thickness was too 
great for use in the later stages of 
a cascade magnetic modulator, it 
made possible the large flux swing 
and the high rate of change of per- 
meability which is essential for the 
first stage. It was found that a 
complete cascade system could be 
developed by utilizing heat -treated 
toroidal cores of thin -strip Mumetal 
for the element of the later stages. 

The circuit of Fig. 1 shows a 
magnetic modulator having four of 
the saturable reactive switching 
elements in cascade. Saturable re- 
actors of this modulator are called 
pulsactors to differentiate from sa- 
turable reactors for more orthodox 
applications, such as magnetic am- 
plifiers. In brief, a pulsactor is 
defined as a saturable reactor hav- 
ing properties which, in appropriate 
circuits, are suitable for the func- 
tions of a discharge device. The 
open condition or the electronic 
switch is established by the high 
impedance of the pulsactor when 
the core material is unsaturated. 
Saturation of the core provides the 
closed or low -impedance condition. 

To simulate an electronic switch 
it is necessary for the pulsactor to 
change from high to low impedance 
with extreme rapidity. A cascade 
arrangement of pulsactors and ca- 
pacitors is necessary to achieve the 
high rate of switching necessary to 
modulate a magnetron with rectan- 
gular pulses of quarter microsecond 
duration. Such rapid switching can 

'Bui!!ders of dependable tuning devices fÑr more than 25 years. 
INTER/AL TIMERS TIME DELAY RELAYS tESET TIMERS CYCLE TIMERS 

PULSE TIMERS RUNNING TIME METES PERCENTA3E 7MERS SYNCHRONOUS MOTORS 
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New rider 
for a fast, familiar track 

MANY millions of television picture 
tubes have been turned out on 

in -line exhaust systems built by DPi. 
Even with the largest tubes, this fast - 
production race track has been giving 
the high vacuum that means sharper - 
focus beams, longer, more reliable life. 
NOW for today's urgencies, we offer 
this system in a form needed by makers 
cif large power tubes, high -frequency os- 
cillators, and x-ray tubes. With the same 
trouble -free efficiency, capable of pro- 
ducing ultimate vacuums below 1 x 10' 
mm Hg, and using either continuous or 
indexing movement, these systems make 
tube evacuation a flow process instead 

of a batch -wise operation. Localized 
tube areas can be baked or cooled on 
ideal time cycles-automatically. 
If you already have a DPi in -line system 
and would like to consider conversion, 
or if you are interested in a new system, 
talk it over with our engineers. We're 
ready to help you meet your problem, 
whether it involves a single unit or the 
designing of a complete exhaust system 
for a tube factory. Just write Distillation 
Products Industries, Vacuum Equip- 
ment Department, 727 Ridge Road West, 
Rochester 3, N. Y. (Division of Eastman 
Kodak Company). 

high vacuum research and engineering 

Also ...vitamins A and E...distilled monoglyeerides...more than 3500 Eastman Organic Chemicals for science and industry 



...for every application 
Whatever your requirements may be, 
Carol Cable will engineer wire, cable 
or wiring assemblies to your particular 
specifications. 
Carol manufacturing facilities are 
complete-from drawing of copper, 
copperweld and aluminum wire to for- 
mulation of our own insulating mate- 
rials from natural rubber, synthetic 
rubber or plastics. Carol is a complete 
wire mill with all the necessary adjuncts 
to be completely independent and with- 
out intermediate profits. 
Constant laboratory control over raw 
materials, work in process and finished 
product assures dependable perform- 
ance. 
Your wire and cable problems will 
receive our prompt attention. Write to 
us today! 

SERVOTHERM PRODUCTS 
BOLOMETER AND 
PREAMPLIFIER 

Thermistor bolometers are FAST, sensi- 

tive INFRARED and HEAT detectors. Especially 

RUGGED for industrial, scientific, and military 

applications. PREAMPLIFIER provides NOISE - 

FREE initial amplification and mount. 

SERVO 

THERMISTOR 
POWER SUPPLY 

Provides voltages required by 

BOLOMETER bridge and PREAMPLI- 

FIER. Regulated and filtered permit- 

ting THEORETICAL NOISE LIMITS of 

amplification, while operating from 

60 CYCLE line. 

SERVO CORPORATION 
OF AMERICA 

NEW HYDE PARK, N.Y. 
DEPT. E-4 

Position Indicator 
Type 1C -001A 

Position Indicator 

Stiffness Motor 

Torque Generator 

Variable Inductor 

The Doelcam Microsyn is an electro -magnetic four pole, 
reluctance bridge unit providing rugged construction, 
inherent electrical and mechanical simplicity, and high 
accuracy performance in the following applications: 

provides an electrical indication of angular displacement 
with high signal-to-noise ratio. 

operates as a torsional spring with adjustable stiffness coefficient. 

supplies o torque proportional to excitation and independent 
of shaft rotation. 

offers an inductance that varies linearly with shaft rotation. 

The Doelcam Microsyn can be designed for special applications 
in a wide variety of sizes. Units are available in instrument 
housings or as rotor and stator combinations to provide for 
individual mounting. 

For more details, write to: 

DOELCAM CORPORATION 
56 Elmwood Street, Newton 58, Massachusetts. 

Gyroscopic Flight Test and Control Instrumentation 

SYNCHROS SERVOMECHANISMS MICROSYNS ELECTRONIC INVERTERS 
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ELECTRONIC 
SNITCH KIT $ 9D 

!Teael.ce 
AUDIO GEN. 
KR $3450: 

5"OSCILLOSCOPE KIT 
New "spot shape" control for spot adjustment - to give really sharp:'. 
focusing. 
A total of ten tubes including CR tube and five miniatures. 
Cascaded vertical amplifiers followed by phase splitter and balanced 
push-pull deflection amplifiers. 
Greatly reduced retrace time. 
Step attenuated - frequency compensated - cathode follower ver- 
tical input. 
Low impedance vert cal gain control for minimum distortion. 
New mounting of phase splitter and deflection amplifier tubes near 
CR tube base. 
Greatly simplified wiring layout. 
Increased frequency response - useful to 5 MC. 
Tremendous sensitivity .03 RMS per inch Vertical .6V RMS per inch Hor. 
Dual control in vernier sweep frequency circuit - smoother acting. 
Positive or negative peak internal synchronization. 
Multivibrator type Wide Range Sweep Generator. 

A brand new.1952 Hcathkit Oscilloscope Kit with a multitude of out- 
standing features and really excellent performance. A scope you'll truly 
like and certainly want to own. 

The kit is complete with all parts including all tubes, power trans- 
former, punched and formed chassis, etc. Detailed instruction manual 
makes assembly simple and clear - contains step-by-step instructions, 
pictorials, diagrams, sciematic, circuit de- 
scription and uses of scope. A truly out- 
standing value. 

MODEL 0-7 
SHIPPING WT. 24 LBS. 

R. F. SIGNAL 
- GEN. KIT 

` $195° 

$ 4 3 so 

ee_ar itä- VACUUM TUBE 
VOLTMETER KIT 

New styling - formd case for beauty. 
New truly compact size - Cabinet 41/e" deep x 4-1/16" wide 
x 73/e" high. 
Quality Simpson 200 microamp meter. 
New ohms battery holding clamp and spring clip - assurance of 
good electrical contact. 
Highest quality precision resistors in multiplier circuit. 
Calibrates on both AC and DC for maximum accuracy. 
Terrific coverage - Reads from t/2V to 1000V AC, V2V to 1000V 
DC, and .1 to over 1 billion ohms resistance. 
Laroe, clearly marked meter scales indicate ohms, AC Volts, 
DC Volts, and DB - has zero set mark for FM alignment. 
New styling presents attractive and professional appearance. 

The 1952 Model Heathkit Vacuum Tube Voltmeter! 
Newly designed cabinet combines style and beauty with compactness. Greatly reduced size to occupy a 
minimum of space on your work -bench. Covers a tre- 
mendous range of measurements and is easy to use. 
Uses only quality components including 1% precision 
resistors in multiplier circuit for greatest accuracy, 
Simpson 200 microamp meter with easy to read scales 
for fast and sure readings. 

All parts come right with kit, and complete 
instruction manual makes assembly a cinch. 

MODEL V-5 
SHIPPING WT. 5 LBS. 24.° 

'Weaeld¢et 'Wectileseit 
INTERMODULATION AUDIO FREC. 
ANALYZER KIT $39 METER KIT $345' 

YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER 
.r0111. AGFwI 

RIKRE IN/RNATIONAL :ORY. 
1` E Nth St. 

r NEW .0E1c CITY (i) 
a15t! AMA. N. V. 
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ELECTRONS AT WORK (continued) 

in WAR or PEACE 

O O O 

0 
0 o a 

i1 

on RADIO - TV- RADAR 
production lines 

Jiineirican Beauty 
ELECTRIC SOLDERING IRONS 

129 

DURABLE 
DEPENDABLE 

EFFICIENT ! 
Day after day - shift after shift - American Beauty 

Electric Soldering Irons are at work on production 
lines throughout the nation. Faithful performers for 
America's safety and enjoyment - for over half 
a century. 

Let American Beauty Electric Soldering Irons prove to 
YOU their durability - dependability - efficiency. 

For descriptive catalog pages write Dept. S-3 

AMERICAN ELECTRICAL HEATER CO. 
DETROIT 2, MICH. 

,,,MAGNETRON VOLTAGE 

MAGNETRON 
CURRENT 

0 01 0405 
TIME IN J1 SEC 

IO 

FIG. 2-Typical waveforms of mag- 
netron voltage and current developed 

by the magnetic pulse modulator 

not be achieved with a single stage. 
In the circuit of Fig. 1 the charge 

developed across the cascade ca- 
pacitors is transferred from one to 
another via each succeeding pulsac- 
tor to build up the high switching 
rate required for the desired opera- 
tion. In a laboratory model of the 
modulator, the supply to the step-up 
transformer at the input was 80 v 
rms at 1,500 cps. The voltage was 
stepped up to about 9,000 volts at 
C1 through the resonating induct- 
ance and the transformer. Polariz- 
ing circuits are associated with the 
pulsactors to achieve single-phase 
operation. 

The output pulse at the primary 
winding of the pulse transformer 
was 4,000 v and was transformed 
to 13,000 v to give the magnetron 
waveforms shown in Fig. 2. The 
characteristics of the marine radar 
modulator are as follows: peak 
power (150 kw), pulse voltage 
(13 kv), pulse current (12.5 amp), 
pulse duration (0.25 µsec) and 
pulse rate (1,500 pps). 

The following advantages are 
claimed for the magnetic pulse 
modulator: long and trouble -free 
life, instantaneous operability, sim- 
ple auxiliary circuits, a wide range 
of operational applicability, free- 
dom from radiated interference 
and self-protection against over - 
voltages. The disadvantages are 
said to be that the cascade system 
required added space, that the com- 
pletely magnetic system operates 
on a -c only and that the pulsactors 
require special and expensive core 
materials. 

The magnetic modulator is ex- 
pected to result in negligible 
maintenance costs for that portion 
of the system and to offer advan- 
tages which outweigh by a consid- 
erable margin the disadvantages 
listed above. Furthermore, as de- 
velopment progresses it is to be 
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High temperature magnet wire coated Igth Du Pant "Teflon" 

¡Permits smaller, lighter 
Coating of 

"TEFLON" 
and 

CERAMIC 

Magnified cross-section 

of magnet wire manufactured by 

Sprague Electric Company, 

North Adams, Mass. 

BETTER THINGS FOR BETTER LIVING 
.THROUGH CHEMISTRY 

Polychemicals 
DEPARTMENT 

PLASTICS CHEMICALS 

electrical components... 
withstands up to 250° C. 

Sprague Electric Company engineers spent years of 
research in developing a high temperature magnet wire 
which would permit a substantial reduction in the size 
and weight of electrical equipment for a given volt- 
ampere rating. Insulation for this wire had to resist 
moisture, oxidation, corrosive vapors, solvents, abra- 
sion and be capable of continuous operation at high 
temperatures. 

After extensive testing, such a wire was developed 
by coating a copper conductor with ceramic and then 
impregnating the ceramic with a dispersion of Du Pont 
"Teflon" * tetrafluoroethylene resin. This combined 
the excellent heat and solvent resistance of "Teflon" 
with the high temperature nature of the ceramic. 
According to the manufacturer, the wire will operate 
continuously up to 250° C. 

"Teflon" is tough and elastic-permits the wire to 
be stretched 20% and wound around its own diameter 
without cracking the insulation. "Teflon" has out- 
standing dielectric characteristics, and the ability to 
maintain its electrical properties under moist condi- 
tions. These and other unusual properties make it 
widely applicable wherever high frequencies, high 
voltages and/or high temperatures are encountered. 

For further information on "Teflon" and other 
Du Pont plastics, write: *REG. U. 8. PAT. OFF. 

E. I. du Pont de Nemours & Co. (Inc.) 
Polychemicals Dept., District Offices: 

350 Fifth Avenue, New York 1, New York 
7 S. Dearborn St., Chicago 3, Illinois 

845 E. 60th St., Los Angeles 1, California 
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DENVER 

e rre dens 

iocivit for aircraft, industrial 

HEILAND Series "700" Oscillo - 
graph Recorders have been de- 
signed and developed to enable 
the testing engineer and scien- 
tist to solve the wide variety of 
industrial and laboratory prob- 
lems involving the measurement 
of physical phenomena such as 
strains, stresses, vibrations, pres- 
sures, temperatures, accelera- 
tions, impact, etc. Accurate and 
dependable oscillograph rec- 
ords permit the study of various 
recorded data comparatively, 
individually and collectively 
making for better product de- 
sign and performance. 

HEILAND Series "700" Oscillo - 
graph Recorders are being wide- 
ly used today for the analysis 
of static and dynamic strains, 
vibrations, etc. in aircraft and 
guided missile flight testing; 
structural tests; performance 
tests; riding quality evaluation; 
voltage and current measure- 
ments; medical research; gener- 
al industrial problem analysis. 

and laboratory applications 

Exclusive Heiland "700" Features 

A708 
24 -channel 

Oscillograph 
Recorders 

Other "700" models up to 60 chan- 
nels are available. Write today for 

a complete catalog of Heiland "700" 
oscillograph recorders. 

The Heiland Research Corporation 
130 East Fifth Avenue, Denver 9, Colorado 

dependable instruments 

DENVER 

. - One surface 
operation, control 
and loading 

- Rack or table 
mounting 

- Direct monitoring 
of galvanometer 
light spots 

- Damping resistor 
panel 

K. 
Kcnvon 
TRANSFORMERS 

e 
FOR STANDARD 
AND SPECIAL 
APPLICATIONS 

K 
For more than 25 years, 
Kenyon has led the field in 
producing premium quality 
transformers. These rugged 
units are (1) engineered to 
specific requirements (2) 

manufactured for long, 
trouble -free operation (3) meet 
all Army -Navy specifications. 

K 
KENYON TRANSFORMERS FOR 

J A N Applications 
Radar 
Broadcast 
Atomic Energy Equipment 
Special Machinery 
Automatic Controls 
Experimental Laboratories 

Write for details 

KENYON TRANSFORMER CO., Inc. 

840 Barry Street, New York 59, N. Y. 
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LITTON INDUSTRIES NEWS 

Litton Model 3900 Thermopile 

LITTON THERMOPILE WITH STANDARD METER 

FORMS ACCURATE, LOW COST INDICATOR FOR 

SMALL DIFFERENTIAL TEMPERATURES 

Engineers in increasing numbers are using 
Litton Model 3900 Thermopile in conjunc- 
tion with microwave water loads to meas- 
ure rf power, and in cooling systems to 
monitor temperature changes. 

The Thermopile has 30 pairs of copper- 
constantan junctions, tapped at 10 and 20 
pairs. Junctions protrude into a fluid flow 
channel milled in a plastic block to which 
water fittings are mechanically attached. 
The plastic block is encased in a cast alu- 
minum housing. Binding posts are provided 
for electrical connection, and 1/4" Uniflare 
fittings for water connection. Internal re- 
sistance is approximately 6 ohms. 

With rf water loads using appropriate 
water flow, meter sensitivity and number 
of junctions, average powers from 10 watts 
to several kilowatts can be measured con- 
veniently and accurately. For lower power 
levels, several thermopiles can be used in 
series. 

The 30 -junction thermopile generates 
approximately 1 millivolt per °C differen- 
tial temperature. To determine water flow 
rate and indicating meter, the following 
formula is useful: 

(P - power dissipated in watts; Q = water 
flow in gals. per minute; R = meter internal 
resistance in ohms; M = meter sensitivity 
in millivolts for full-scale deflection.) 

For full-scale meter deflection, approxi- 
mately: 

250M (R + 6) P 
R Q 

Also, to avoid excessive heat losses, dif- 
ferential temperature should not exceed 
20°C, where for pure water 

I 
246Q 

(T being temperature differential in °C.) 
Because of stray losses in plumbing and 
the load, the system is best calibrated by 
direct dissipation of metered power in a 
water-cooled resistor in series with the 
water load. 

Time of response in minutes is determined 
by the volume of the system V in gallons 
divided by Q. (Time constant of thermo- 
pile is negligible.) For a typical installa- 
tion of Litton Model 4000 U -Line, Model 
4100 Water Load and Model 3900 Ther- 
mopile, operating at the kilowatt level, us- 
ing a meter with M = 7 millivolts, R = 71 
ohms, time of response is approximately 
20 seconds. Litton Model 3900 Thermo- 
pile, price $75. 

Data subject to change without notice. All prices f.o.b. San Carlos, Calif. 

LITTON INDUSTRIES 
2498 SAN CARLOS, CALIFORNIA, U.S.A. 

WATER LOAD 
Litton Model 4100 Water Load is a termi- 
nation for is/s", 50 -ohm coaxial lines, and 
is particularly useful in high -power ap- 
plications where power output must be 
accurately measured. The Load is conser- 
vatively rated at 2 kilowatts capacity, 950 
to 3,000 mc/sec. VSWR is less than 1.2 
over full range, less than 1.1 above 2,000 
mc/sec. The equipment includes two 
adjustable -depth probes for sampling rf 
power. Model 3900 Thermopile is recom- 
mended for use with this load. Model 4100 
Water Load, price $425. 

U -LINE AND STUB COMBINATION 
Litton Model 4000 U -Line offers conven- 
ience and accuracy in quickly determining 
VSWR in high- or low -power coaxial lines. 
The equipment transduces power from a 
15/s" coaxial line to a U-shaped configura- 
tion with a rigid central and outer conduc- 
tor. A traveling probe moves on a precision 
carriage through the open end of the "U." 
A 500 -millimeter scale with vernier indi- 
cates probe position. 

Litton Model 4000 U -Une 

Model 4000 U -Line offers continuous 
frequency coverage from 450 to 2,750 
me/sec. with insertion VSWR of less than 
1.05. Teflon bead supports permit a CW 
power rating of 2 kilowatts. Mounting 
holes are provided for meters. Price $700. 

STUB 
For use with Model 4000 U -Line. Permits 
rapid insertion, variation of phase position 
and withdrawal of mismatch of known 
VSWR in the U -Line. Calibrated scale per- 
mits insertion of known VSWR up to 2.0, 
at frequencies 950 to 2,750 mc/sec. Thus, 
equipment may be used as a calibrated 
mismatch or matching device. 

Insertion at any phase position is pos- 
sible with relative phase readable on milli- 
meter scale on the U -Line. 

Model 4200 Stub is a metallically -loaded 
Teflon rod contoured to fit the U -Line. The 
stub is suspended from a carriage riding 
on the U -Line. Price, $100. 

DESIGNERS AND MANUFACTURERS of: 
Glassworking Lathes and Accessories, 
Vertical SealingMachines, BurnerEquip- 
ment, Precision Spotwelders, Oil Vapor 
Vacuum Pumps, Glass Baking Ovens, 
Vacuum Tubes and Tube Components, 
Magnetrons, High Vacuum Molube Oil, 
Microwave Equipment. 
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ELECTRONS AT WORK (continued) 

BALLANTINE 
STILL THE FINEST IN ELECTRONIC VOLTMETERS 

IB 1j'4-. 

DECIBELS 
6AllANTINE CAkORATORIES 

Ballantine Model 300 
SENSITIVE 

ELECTRONIC 

VOLTMETER 
Featuring a Logarithmic 

Voltage Scale and 
Uniform Decibel Scale 

PRICE ... $ 210. 

Measures 1 millivolt to 100 volts over a frequency range from 10 to 150,000 
cycles on a single logarithmic scale by means of a five decade range selector 
switch. 
Accuracy: 2% at any point on the scale up to 100 KC and better than 3% 
above 100 KC. 
Input Impedance: 1A megohm shunted by 30 mmfds. 

Generous use of negative feedback assures customary Ballantine stability. 

Output jack and output control permit vol meter to be used as a flat high gain 
(70DB) amplifier. 
Available accessories permit range to be extended up to 10,000 volts and down 
to 20 microvolts. 
Available Precision Shunt Resistors convert voltmeter to microammeter cov- 
ering range from 1 to 1000 microamperes. 

For additional information on this Voltmeter and Ballantine Battery Operated 

Voltmeters, Wide -Band Voltmeters, Peak to Peak Voltmeters, Decade 

Amplifiers, Multipliers and Precision Shunt Resistors, write for catalog. 

BALLANTINE LABORATORIES. INC. tä 
100 FANNY ROAD, BOONTON, NEW JERSEY 

expected that the disadvantages 
will be minimized. In this circuit 
the only tubes, which are two 
diodes and a protective spark gap 
and relay, are associated with the 
magnetron and do not perform any 
switching functions. 

S up erregenerat ive Reflex 
Receiver Circuit 
MINIATURIZATION of communica- 
tions equipment has made rapid 
progress in recent years, both in 
size of components and in modifica- 
tions of circuits and improvement 
of performance of components that 
result in the cutting down of size 
and weight. Such progress has 
been brought about by circuit re- 
search, among other things, and in 
the course of this circuit research, 
many old techniques have been re- 
studied and show promise for wide 
application in future developments. 

As an example, Harry E. Stock- 
man of Waltham, Massachusetts, 
radio and electronics consultant, 
has recently devised a scheme for 
increasing the gain of a super- 
regenerative receiver.* The tech- 
nique provides this increased gain 
without adding to the weight, size 
or complexity of that of a conven- 
tional superregenerator and low - 
frequency amplifier combination. 

Briefly, this is accomplished by 
redesigning the filter associated 
with the rectifying means coupled 
to or forming part of the super- 
regenerative amplifier to pass the 
quench frequency. Then, a train of 
direct -current pulses corresponding 
to the train of high -frequency 
pulses produced by the superregen- 
erative amplifier appears in the out- 
put of the rectifier rather than a 
current corresponding to the aver- 
age value of these direct current 
pulses and representing the modula- 
tion on the received carrier as in 
the conventional receiver. 

At the same time, the low -fre- 
quency amplifier is redesigned 
along the lines of a reflex amplifier. 
The high -frequency channel of the 
reflex circuit then amplifies the 
above -mentioned train of pulses. 
The low -frequency channel of the 
reflex amplifier amplifies the recti- 

U. S. Patent Appl. NR 151, 253. 
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WITH 16% GREATER ENERGY 

`The permanent magnet material that 
offers an energy product averaging 51/2 
million BH max or more, with 51/4 million 
guaranteed. 

Whether your problem is new design or 
product improvement, take advantage of the 
greater energy product INDIANA HYFLUX 
Alnico V offers! 

These exclusive, new, super strength per- 
manent magnets mean lower production costs, 
more compact design and higher efficiency 
for your products. 

What's more, INDIANA HYFLUX - 
with its 16% greater energy product - 
costs not a penny more than regular Alnico V! 

Here's still another bonus you'll enjoy! 
THE INDIANA STEEL PRODUCTS 
COMPANY, world's largest producer of 
permanent magnets, offers free of charge its 
wealth of experience and "know-how" that 
has developed more than 30,000 permanent 
magnet applications. 

INDIANA 
PERMANENT 

.AGNETS 

Let INDIANA engineers help you with 
your design problems. They can supply - 
out of stock - many types and sizes of 
INDIANA HYFLUX Alnico V for your 
experiments, can suggest those best suited 
to your product. 

INDIANA is the only manufacturer fur- 
nishing all commercial grades of permanent 
magnet alloys. You have a choice of cast, 
sintered, formed or ductile materials. 

Why delay - write or phone 
INDIANA today. Ask 
for Catalog No. 11A-3 that 
describes stock experimental 
magnets. 

THE INDIANA STEEL PRODUCTS COMPANY 
VAL PA R AIS O, INDIANA Sales Offices Coast to Coast 

SPECIALISTS IN "PACKAGED E N E R G Y" SINCE 1 9 0 8 
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6E,111 POWER AIPLIFIElI 
ANOTHER RELIABLE ELECTRON TUBE RUGGEDIZED BY 

ECLIPSE- PIONEER 

INCREASED GETTER CAPACITY 

TRIPLE MICA SUSPENSION 

SOLID ALUMINUM OXIDE 
HEATER INSULATOR ME- 
CHANICALLY SEPARATES 

HEATER FROM CATHODE 
TO ELIMINATE SHORTS J 
DOUBLE WELD CONNECTIONS 

SLEEVED HEATER CONNECTIONS 

We are not in the standard vacuum tube 
business, but we are in the business of 
developing and manufacturing a reliable 
line of special purpose electron tubes -tubes 
that will serve and meet the stiff and varied 
operational requirements of aviation, ord- 
nance, marine and other fields of modern 
industry. Typical of these are receiving type 
tubes such as Full -Wave Rectifiers, R -F 
Pentodes, Twin Triodes, and the Beam 
Power Amplifiers illustrated above and de - 

METAL GROMMET MICA 
REENFORCEMENTS 

MULTIPILLAR SUPPORTS 

SHORT RUGGED 
MOUNT IMPROVES 
SHOCK RESISTANCE 

ARC -RESISTANT MELAMINE BASE 
WITH INTER -PIN BARRIERS 

scribed below. All of these tubes are ex- 
hausted on a special automatic exhausting 
machine capable of extra high evacuation, 
and are aged under full operating and vibra- 
tion conditions for a period of 50 hours. In 
addition to the tubes described above, 
Eclipse -Pioneer also manufactures special 
purpose tubes in the following categories: 
gas -filled control tubes, Klystron tubes, 
spark gaps, temperature tubes and voltage 
regulator tubes. 

LOOK FOR TOR PIONEER MARK OF QUALITY 

RATINGS 
Heater voltage-(A-C or D -C) 6 3 volts 
Heater current 0 6 amps 
Plate voltage-(max.) 300 volts 
Screen voltage-(max.) 275 volts 
Plate dissipation-(max.) 10 watts 
Screen dissipation-(max.) 2 watts 
Max. heater -cathode voltage 300 volts 
Max. grid resistance 0 1 megohms 
Warm-up time 45 sec. 

(Plate and heater voltage may be 
applied simultaneously) 

TYPICAL OPERATION 
Single -Tube, Class At Amplifier 

Plate voltage 250 volts 
Screen voltage 250 volts 
Grid voltage - 12.5 volts 
Peak A -F grid voltage 12.5 volts 
Zero signal plate current 45 ma 
Max. signal plate current 47 ma 
Zero signal screen current 4 5 ma 
Max. signal screen current 70 ma 
Plate resistance 45,000 ohms 
Transconductance 4,000,umhos 
Load resistance 5,000 ohms 

Max. signal power output 4 0 watts 
Total harmonic distortion 

PHYSICAL CHARACTERISTICS 
Base Intermediate shell octal 8 -pin 
Bulb T-9 
Max. overall length 31/4 in. 
Max. seated height 25/8 in. 

Other E -P precision components for servo mechanism and computing equipment: 

Synchros Servo motors and systems rate generators gyros stabilization 
equipment turbine power supplies and remote indicating -transmitting systems. 

For detailed rnformat:ton, write to Dept. O 

ECLIPSE -PIONEER DIVISION of end/ 
TETERBORO, NEW JERSEY AVIATION CORPORATION 

Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y. 

Buy or sell 

at the 

® PARIS 

INTERNATIONAL 

TRADE 

FAIR 

covering every field of 

commerce and industry 

From MAY 17th 
to 

JUNE 2nd, 1952 

49th consecutive year 

over 10,500 international 
exhibitors 

over 2,800,1)00 visitors 
expected 

125 acres of exhibition area 

Special Sections: electronic 
manufacturing, communica- 
tions & industrial electronics. 

INFORMATION 
French Chamber of Commerce of 
the United States, 630 Fifth Ave., New 
York 20 - Phone CI6-0120-21-22 
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The new Collins 51R-3 VOR receiver 

The leader in VOR* 
Leads again 

It was 1946 when Arinc tossed the omnirange 
ball into the radio industry's court. Collins has 
been throwing baskets ever since. 

First demonstrations of the Collins 51R air- 
borne VOR receiver and instrumentation were 
made in January, 1947, for Arinc, commercial 
airlines engineers, and the Air Transport Asso- 
ciation's research group. Collins designs were 
approved. 

Within a year, orders for 5 iR equipment were 
received from American, Chicago & Southern, 
Northwest, Pan American and United. Since then 
almost every leading airline of the United States 
(and, most recently, Air France), as well as many 
users of executive aircraft, have adopted the 51R 
as standard. 

Collins has earned and is widely accorded the 
leadership in the VOR field and today, by a wide 
margin, is the largest producer of airborne VOR 
receivers and accessories. 

*Visual omnirange VHF áircraft navigation 
system. 

The 51R research -engineering team has never 
stopped playing ball - studying users' servicing 
and performance reports - engineering refine- 
ments and incorporating them in 51R design. 
The 51R-2 was a prime example of the value of 
this continuing effort toward the ultimate. 

We now announce the 51R-3, which represents 
the latest advances in performance and ease of 
servicing. 

In general, the changes include, a: greatly im- 
proved stability over wider ranges of temperature 
and climatic conditions, and b: potentiometer 
type adjustments for all major instrument circuits, 
and component location changes which save much 
bench test time. 

There is a 51R-3 illustrated descriptive bulletin 
waiting for you. Please ask us for it on your 
business letterhead. 

In radio navigation equipment, it's .. . 

COLLINS RADIO COMPANY, Cedar Rapids, Iowa 
11 W. 42nd St., NEW YORK 18 1937 Irving Blvd., DALLAS 2 2700 W. Olive Ave., BURBANK 
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cá `19 d age o 
pp y cr le our 

140. 

important drawings? 

Not if you put them on Arkwright Tracing Cloth. Arkwright 
Cloth is the best insurance you can get that your drawings 
will never become brittle or opaque with age - never get paper - 
frayed around the edges to spoil your work. 

Arkwright's extra quality shows right from the start. You 

can re -ink clean, razor-sharp lines on Arkwright Tracing 
Cloth over the heaviest erasures without feathering or "blobbing". 
And you can get clean, clear blueprints - if you need to - 
for years and years to come. 

All good reasons for you to 
remember: if a drawing is worth 
saving, put it on Arkwright 
Tracing Cloth. Write for samples 
now to Arkwright Finishing 
Co., Industrial Trust Bldg., 
Providence, R. I. 

AMERICA'S STANDARD FO 

ELECTRONS AT WORK (continued) 

FIG. 1-Circuit diagram of improved re- 
flex superregenerative receiver 

fled output of the high -frequency 
channel representing the received 
carrier modulation, which may be 
an audio or video frequency. 

A circuit of a superregenerative 
receiver employing this technique 
is shown in Fig. 1. For self - 
quenched operation the time con- 
stant of the grid circuit of V1 is 
chosen to cause intermittent action 
of the oscillator in normal fashion, 
and the quench oscillator is not 
used. The resulting train of 
high -frequency constant -amplitude 
pulses of varying repetition rate 
is rectified by diode D, and applied 
to the primary winding of a trans- 
former. By proper choice of time 
constant this circuit filters out the 
r -f oscillations, but passes the pulse 
repetition frequency. The result- 
ing output is a train of d -c pulses 
of constant amplitude and having 
a prr that varies with the modula- 
tion on the received carrier. 

The remaining tubes in the cir- 
cuit form a reflex amplifier having 
high and low -frequency channels. 
The output of the high -frequency 
channel is rectified by D, to recover 
the audio (or video) and return it 
to the start of the low -frequency 
channel. 

Since the d -c pulses applied to the 
reflex amplifier are of constant 
amplitude and varying repetition 
rate, it will be apparent that the 
fundamental frequency thereof, or a 
higher harmonic, will be a sine wave 
of constant amplitude and varying 
frequency, or in other words, a fre- 
quency -modulated wave. To detect 
such a wave it is necessary that 
the output of the detector vary as 
the frequency of the applied wave, 
such detectors usually being re - 
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consolidated recording 
oscillograph 

The 5-114 Recording. Oscillograph is used for 
multichannel testing of hundreds of widely vary- 
ing products from trains to rocket -propelled 
planes, from small valves to entire oil -drilling 
derricks. Write for Bulletin 1500B. 

w tight is a 2 -foot -diameter bolt? 

Four bolts, each nearly 50 feet long and 2 feet in diameter, 
hold Lockheed Aircraft's new 8,000 -ton hydro press 
together. Built by Birdsboro Steel Foundry and Machine Co., 
the mammoth machine required not only special installation 
techniques, (the building was erected around it) 
but also novel testing procedures. 

To adjust and equalize tightness, strain gages and leads 
were attached to each bolt before installation. Then, during 
ssembly, tightness was measured as a function of strain 

means of Consolidated Bridge Balance Units. 
When gage outputs were equal it was known that all bolts had 
been tightened to the same degree. Later, the press was 
tested dynamically during actual trial runs and the momentary 
stresses, speed of operation, and other performance data 
recorded by a 5-114 Recording Oscillograph. 
The complete performance picture, with all forces in their 
true relationship, gave Birdsboro and Lockheed engineers 
all information needed for the final adjustments 
necessary for optimum operation before actual 
production work started. 

CONSOLIDATED ENGINEERING 
CORPORATION 

Analytical Instruments for Science and Industry 
300 No. Sierra Madre Villa 
Pasadena 8, California 
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Tips on Cutting Costs 

in Ordering Fasteners 
You can avoid unnecessary delays and costly mis- 

understandings by checking the following points 

when inquiring about or ordering fasteners. 

DO 
Specify all allowable tolerances 

-indicate whether all PLUS, all 

MINUS, or PLUS and MINUS. 

Submit sketch if possible (may 

be rough as long as dimensions 

are clearly shown). 

Submit samples if possible. 

Specify as liberal tolerances as 

intended use will permit. (Close 

tolerances increase costs.) 

If any special allowance is to 

be made for subsequent plating 
the thickness of plate should be 

specified. 

Where square shoulders are to 

be subsequently staked over, 
this fact should be so stated. 

DON'T 
Don't specify dimensions in 
decimals when fractional di- 
mensions are sufficient. 

Don't specify lengths in units 
finer than necessary. 

REPRINTS 
of this chart are available on 

request for use in drafting and 
purchasing departments. 

MACHINE SCREWS, NUTS AND SPECIAL FASTENERS ARE OUR BUSINESS 

WRITE FOR 

OUR CATALOG 

THE PROGRESSIVE 
MANUFACTURING COMPANY 
50 NORWOOD ST., TORRINGTON, CONN. 

COMING 

to all 

subscribers 

IN JUNE 

the 12th 

Annual 

electronics 

BUYERS' 

GUIDE 

the first 

completely 

verified 

directory 
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Simplify your 

production procedure 

with High -precision 

for Electrical 

and Electronic Applications 

To combine ceramic and metal parts into one permanent 
unit, Stupakoff draws upon extensive experience with 
both materials. Methods of assembly employed by 
Stupakoff include: shrinking, metallizing, soldering, 
pressing, spinning and others. Among the metals assem- 
bled to ceramics are silver, copper, brass, stainless 
steel and monel. 

The rotor shafts shown above consist of metal bands 
shrunk onto ceramic rods, and exemplify Stupakoff 

precision manufacture. On a mass production basis, 
concentricity of componer_ts, for example, are held to 
less than ± 0.001 in. Likewise, the strains and spreaders, 
stand-offs and trimmers shown below meet the exacting 
requirements of the service for which they are made. 

Stupakoff high -precision ceramic assemblies offer 
many opportunities to reduce costs, increase production 
and improve electrical and electronic equipment. 

We will be glad to discuss your requirements with 
you and to submit samples for your inspection. 

STUPAKOFF 
CERAMIC &: MANUFACTURING CO. 

LATROBE, PENNSYLVANIA 
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TYPE SR5A RANGE: 

- 15.0 me 
Supplied per .e 
CR -I A when specifies. 

TYPE TC0-1 
Temperatur 
Oven 

TYPE BHo PANGS 

14 75 9 

asset that makes a tangible dif- 
ference to you. 

The difference might be . . . 

trouble free performance . . 

or in oler - 
ance over tough operating 
conditions. The difference may 

decide whether some ingenious 

equipment functions ... or fails. 
When you select crystals... 

s lile crystals 

TYPE M(9 RANGE: 

1.0-10.0mc 
Supplied per Mil type 
CR -5; CR -b; CR -8, 
CR -10 when specified. 

TYPE AR23W RANGE: 

0.080 - 0.19999 me 
S pplied per Mil type 
CR -1 5, CR -1 b, CR -29; 
CR 30 *.hen specified. 

.311tvee 
CRYSTALS 

BLILEY ELECTRIC COMPANY 
UNION STATION IUILDINO 

ERIE, PENNSYLVANIA 

HUGHES 

Asearcic cma'Ìevelopment 

ladoratories 

Znvites infuiries rorn 

An, gíneers an lyszcA-7s 

Culver Ciÿ LosAngeles Counÿ Calfrniez 

ASSURANCE IS REQUIRED THAT RE -LOCATION OF THE APPLICANT 

WILL NOT CAUSE DISRUPTION OF AN URGENT MILITARY PROJECT. 

2á 

MODEL N2B 

Originally designed and manufactured to operate into 

EAD synchronous motors in precision test equipment. 

Will meet all military specifications-high and low 

ambient temperature, humidity, altitude, dust, tropicali- 
zation, vibration and corrosion. 

SPECIFICATIONS 
Output 7 volts and 30 cycles, at 1800 RPM. Extremely 
low harmonic distortion, continuous duty, ball bearings. . 

This alternator may be modified to meet your individual requirements 

in 1, 2 or 3 phase for wide voltage ranges at required frequencies. 

585 DEAN STREET BROOKLYN 17, N. Y. 
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NEW G -E REFERENCE BOOK HELPS 

YOU SOLVE "A -C TO D -C" PROBLEMS 
One of the most important and widely 
used metallic rectifier devices is the 
selenium stack. New applications where 
improved G -E selenium stacks are best 
suited are continually being discovered. 

Now-for the first time-you can have 
a single, complete, practical guide to the 
selection and use of the proper G -E sele- 
nium stack for your application. 

In this reference manual you'll find the 
answers to such questions as: What are 
the limits for current and voltage under 
normal and abnormal operating condi- 
tions? What are the most important 
factors in determining the life of a sele- 
nium rectifier? What should be done to 
avoid rectifier failure? How are G -E rec- 
tifiers rated? What are the "de -rating" 
limits? How are ratings adapted to 
resistive, inductive, capacitive loads? 

Complete with charts, graphs and 
tables, this 28 -page manual is the result 
of G. E.,'s quarter of a century's experience 
in metallic rectifiers. Why not send for 
your copy today? General Electric Co., 
Schenectady 5, N. Y. 

TABLE OF CONTENTS 
1. INTRODUCTION 

2. FLOINDAMENTALS 

Principies of Rectification Manufacturing 
Processes Construction of a Rectifier Stack 
Symbolic Notation Basic Characteristics of 
Selenium Rectifiers 

3. CIRCUIT DESIGN 
Relationship of Voltage and Current Input. 
Output Efficiency Transformer Design 
Selenium Rectifier Ratings Voltage Over- 

loads Current Overloads High Tempera- 
ture Operation Forced -Air Cooling Types 
of Loads DC Blocking Operation Location 
of Selenium Rectifiers in Equipment Testing 
of Selenium Rectifiers 

4. APPLICATIONS 
Power Supplies DC Blocking Field Dis- 
charge and Arc Suppression Electronic 
Applications Magnetic Amplifiers 

5. DEFINITIONS 

General Electric Co., Section C461-21, Schenectady 5, N. Y. 

Please send me a free copy of your new 28 -page manual on 
selenium rectifier stacks, GET -2350. 

for reference only for planning an immediate project 

NAME 

COMPANY 

ADDRESS 

CITY STATE 

GENERAL ELECTRIC 
ELECTRONICS - April, 1952 
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ELECTRONS AT WORK (continued) 

WHAT DO YOU NEED 

in an 

OSCILLOSCOPE 
When your problem requires the use of an oscillo- 
scope, you are almost certain to find the one you 
need in the Tektronix line of Cathode -Ray Oscillo- 
scopes. Each was designed for a particular range 
of problems; all make practical use of advanced 
circuitry and the best available components. 

Sweep speeds and triggering facilities are coordi- 
nated with the characteristics of the vertical de- 
flection systems. Time measurements are easily 
made from direct reading sweep dials accurate 
within 5%; amplitude measurements are made by 
comparison with calibrating voltage accurate with- 
in 3%; (4 % in Type 517). All dc voltages are elec- 
tronically regulated, resulting in exceptional stabil- 
ity. The individual adjustment of vertical amplifiers 
for optimum transient response insures shortest 
rise time without overshoot. 

Whether your need is immediate or future, you'll 
find it both interesting and profitable to learn more 
about Tektronix Oscilloscopes. 

WRITE FOR THE NEW, LARGER TEKTRONIX CATALOG 

No. 5203 -a postcard will do. 

TEKTRONIX 

OSCILLO- 

SWEEP TIME 

PER CENTIMETER 
RISE 

TIME 

USEC AC SCOPE TYPE FASTEST SLOWEST 

511 -AD .1 usec .01 sec .04 .25v/cm 25v/cm 

512 3usec 3sec .2 5mv/cm 5mv/cm 

513-D .1 usec .01 sec .025 .03v/cm .3v/cm 

514-D .1 usec .01 sec .04 .03v/cm .3v/cm 

517 .01 usec 20usec .007 .1v/cm 

ACCELER- 

ATING 

3kv 

3kv 

12kv 

3kv 

TEKTRONIX, Inc. 
P. O. Box 831-A, Portland 7, Ore. Cables: Tektronix 

ferred to as discriminators. 
Frequency discrimination is ob- 

tained by the high -frequency inter - 
stage transformers which are tuned 
to resonate above or below the maxi- 
mum or minimum applied frequency 
by a sufficient amount to cause the 
middle frequency of the applied f -m 
wave to fall approximately at the 
center of the straight portion at 
the side of the resonance character- 
istic of each circuit. Other methods 
of discrimination could also be 
applied. 

Presetting a Tape for 
Broadcasting 

By KENNETH J. DOLAN 
Chief Engineer 

Radio Station WARA 
Attleboro, Mass. 

IN MANY SMALL radio stations 
where announcers are required to 
operate the console, turntables, do 
some program patching and oper- 
ate tape recorders for both record- 
ing and playing back program 
material, production and program 
quality are quite apt to suffer. 

At WARA, the same situation 
had to be faced. A great many of 
the man -on -the -street interviews 
and other special events are done 
via tape recordings. Due to the 
amount of equipment in the studio 
control room the location of the 
tape machine was not within an 
arms reach of the announcer -oper- 
ator. If for example, a tape was 
to be played back on the air di- 
rectly following some program or 
announcement, the announcer -oper- 
ator would have to get up from the 
control desk to reach the switch 
starting the tape machine. At times 
the microphone switch would be 
left on, by mistake, and there would 
be the noise of a man getting up, 
chair squeaking and then the final 
clunk of the tape starting switch, 
as it was thrown. Many times there 
would be long periods of silence 
between programs. 

In order to eliminate this situa- 
tion a remote tape starting switch, 
of the mercury type, was installed 
on the control desk well within an 
easy reach of the announcer -oper- 
ator, thus eliminating all of the 
above inefficiencies and faults. At 
WARA the Magnecord PT6-AH is 
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p'nhru'rn 9ff4buane4S 

"PRODUCTS OF EXTENSIVE RESEARCH" 

No. 1030 
LOW FREQUENCY "9" 

INDICATOR 

PULSE 
MODULATORS 

HIGH 
FIDELITY 

TRANSFORMERS 

No. 1020 FILTERS 
MEGOHMMETER 

PINIATURE 
TRANSFORMERS 

MINIATURE 
TCROID 

INDUCTORS 

NO. 1040 VOLTMETER 
VOLTAGE RANGES: .001 volts :o 110 volts in £ve 
ranges t.C1. .1. I. I0. and 108 volts full scree). 

o ° ACCURACY: 2% Dr) full scale oa all ive ranges, on 
s:nuscidil voltages. 

übf.° m ° FRIEQUE*ICY FANGES: 10 -o 2C0.(100 cycles .1 db. 
e ° varictior: from 20 cycles to 150.00) cycles; .50 db. 

varictior. trorn :0 cycles to 20),C00 cycl>s. p t.LJe ' INPUT I vi °E DANCE: Equivaler -I b 508.100 ohm resist- 
ance in parallel vriti a 15 M?W. condenser. 

e 
G 

G S.TA61LITY: Eff et of varriatior. is :file volta Te from 
1)0 volts b 125 volts is 1%. Effect in changes of tubes 
is less that .1%.. 

e METER: 4' su -pressed zero 1 MA meter protectei 
No. 1110A against )1 erfocds. 

INCREMENTAL POWER SJPPLif: The instrument is entirely self -con - 
INDUCTANCE BRIDGE tained and ope:ctes on 103-225 vol s4 50-60 cycles. 

Total coss.irript on. 40 Watts. 
DIMENSIOKS: 474' High, S;g' Wide. 9r/e" long. 
WEIGHT::2 pounes. 

SLUG TUNED 
DISCRIM NATORS 

FREEDSEAL 
TREATM E3JT 

SEND FOR CDMPLETE -1ANSFORMER AND INSTRUMENT CATALOGS 

No. 1150 
UNIVERSAL BRIDGE 

Ne. 1010 
COMPARISON BRrD GE 

No. 1180 
A.C. SUPPLY 

No. 1170 
D.C. SUPPLY 

FREED TRANSFORMER COINC. . 
1722-B WEIRFIELD ST., BROOKLYN (RIDGWOOD) 27, N. Y. 

_KPCRT 111tt'ISTOPT:-458 QRDdDWAY N.YC. 13, N.Y. 



(I al I° 
Twinax 

Standard 

41141. 
High Voltage 

Here's why 

those in the know 

demand - 

CANNON 
PLUGS 

superior 

contact 

design 

Because the contact is the key to the 
success of any electric connector, Can- 
non has always applied the highest order 
of skill and care to this all-important 
detail. Cannon pin and socket contacts 
are all precision machined from solid 
bar stock. Silver or gold plating main- 
tains high conductivity after years of 
constant use. Phosphor bronze "napkin 
ring" of the socket keeps pressure on 
large areas of heavy metal, preventing 
current loss. There are no thin metal 

Solid bar stock keeps 
flux and solder out of 

the connector. 

Phosphor bronze 

"napkin ring" 

Handtlnning keep 

solder Inside cup 

tangent contact points in Cannon con- 
tacts. (See below). Solder cups are care- 
fully tinned by hand to keep the solder 
inside the cup. Cannon socket contacts 
are full floating to assure perfect align- 
ment. You'll find these design features 
throughout the great variety of pre- 
cision contacts used in all Cannon con- 
nectors. For real value demand Cannon. 

Removable (*(*t. 
(`tOLCo-axial 

Cannon design (above left) makes con- 
tact on large, heavy metal surfaces. 
Current is not carried through spring 
section. In Cannon Connectors there 
are no thin metal tangent contact 
pointe, like the design shown at right. 

. ((-- CANNON 
ELECTRIC 
Since 1915 
CANNON ELECTRIC COMPANY 
LOS ANGELES 31, CALIFORNIA 

Factories in Los Angeles, Toronto, 
New Haven. Representatives in 
principal cities. Address Inquiries 
to Cannon Electric Co., Dept. D-120, 
P. O. Box 75, Lincoln Heights Sta., 
Los Angeles 31, 'California. 

YOUT 
FTSMEN 

-ÄÌLERS 

ECKE 

mi. sum-am survam-r=scr 
C:.d .; 

CHEM LAB ASSTS 

. .pr , 

, u,.1 Ya, 

ENGINEER 

Why Shout 

I "HELP WANTED" 

go, ...When 

4 the Help You Need 

LE , May Be at Your 

S" FINGERTIPS? 
UMENT ' 
)B 45 

)EN SR DES : ` 
6 DIE MAKE'S ^ : "i:'<'e I 
STS 1151 CLASS) ,,.... 
ECURItt 

sLVANIA 

f 

Newspaper classified columns are 
full of ads for engineers, chemists, 
technicians. Employment agen- 
cies are besieged with requests for 
trained technical men. 

Yet many concerns do not real- 
ize that the best source of trained 
help may lie right within their 
own organizations. 

How can you tap this fertile 
source? 

The answer is simple. Release 
your technical men from routine 
testing jobs. Give them the pro- 
motions they earnestly desire . , , 

give them responsibility . put 
them where their talents and 
training are used at full potential. 

And then turn over your rou- 
tine testing to us. We can handle 
it efficiently ... and probably at 
lower real costs. We have specially 
trained engineers, chemists, biolo- 
gists, physicists, and technicians 
, , . and at their disposal is a com- 
prehensive array of scientific 
equipment. 

Let's get together and discuss 
this matter. You may find your 
"help wanted" problems well on 
their way to solution ... and at 
savings to you! 

UNITED STATES 

TESTING COMPANY, Inc. 
Established 1880 

1550 Park Avenue, Hoboken, N. J. 

PHILADELPHIA BOSTON PROVIDENCE 

CHICAGO NEW YORK LOS ANGELES 

MEMPHIS DENVER DALLAS 

Member of American Council of Commercial Laboratories 
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EDISON selects 
NICHROME*V WIRE 
for new, high -accuracy, long life MINIATURE RELAYS 

Edison's new space -saving miniature thermal time - 
delay relays, scarcely larger than a door key, are built 
to handle big jobs-accurately and dependably, day 
in and day out. 

They offer the simplest, most trouble -free, and least 
expensive way of introducing delay periods into electric 
circuits. Thus they are ideal for control functions 
relating to cathode protection, motor starting, "hold- 
overs," overload protection, automatic cycling, and 
numerous applications where magnetic relays have 
hitherto been used. 

Since accuracy of operation depends, essentially, 
upon the consistent performance of the extremely 
small heater, wire of this winding must be exceptionally 
stable-be capable of retaining its physical and electrical 
characteristics indefinitely. 

Nichrome V alloy, unique product of Driver -Harris, 
fulfills these all-important conditions. With a tem- 
perature co -efficient of resistance that remains con- 
stant between 20°C. and 500°C.-a considerably wider 
temperature range than actually here involved 
Nichrome V assures uniform, precision performance. And 
being highly resistant to heat and corrosion, it 
assures outstanding stability for a lifetime. 

This particular application serves to emphasize other 
desirable properties which make Nichrome V wire ex- 
tremely suitable for heating, or resistance units required 
to occupy very limited space. For example: Only a 
few milliamperes of current are utilized by the Edison 
miniature thermal relay. The heater winding must, 
therefore, have high resistance in order to produce 
sufficient heat to deflect the bi -metal contact strip. 
The electrical resistivity of Nichrome V (650 ohms/ 
cmf) permits a short length of one -mil -diameter wire 
to be used, thus saving space; and the high tensile 

New Edison Time -Delay Relay - Model 207 
Standard Voltages 115-27.5-6.32 Hermetically 
sealed. Vibration and shock proof. Ambient 
compensated -60°C. to -}-85°C. Wide range of 
delay periods available. 

strength of Nichrome V (200,000 p.s.i. at 20°C.) 
eliminates breakage in winding operation. 

For products whose successful operation depends 
upon application of stable electrical alloys, highly 
resistant to heat and corrosion, you'll find Nichrome 
and Nichrome V offer plus values that are unequalled. 
At the present time, these alloys are on allocation; 
but if you will let us have your specifications, we shall 
be glad to make recommendations and serve you to the 
best of our ability. 

Nichrome* is manufactured only by 

Driver -Harris Company 
HARRISON, NEW JERSEY 

BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 

T. M. Reg. U.S. Pat. Off. Sold in Canada by The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 

MAKERS Of THE MOST COMPLETE LINE Of ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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KMA"NOBLU/// CUSTOM BUILT 

ELECTRICAL ENCLOSURES 

One unit ... or hundreds ... KIRK & BLUM has the men, ex- 

perience and equipment to fabricate any sheet metal enclosure- 
cubicles, cabinets or control panels-to exacting specifications. 
We specialize in custom-built parts and assemblies of sheet 
steel, light plate, stainless, aluminum, monel and other alloys in 
gauges to %s". 

Write now for more detailed information ... and your copy of 
the latest KIRK & BLUM Electrical Enclosures Catalog ... pro- 
fusely illustrated. For prompt quotation, send your prints to the 
KIRK & BLUM MFG. CO., 3211 Forrer St., Cincinnati 9, O. 

lim ui 
411) le 

Control Desks Cubicles Elect-ical Cabinets and Enclosures 

Outdoor Electrical Enclosures Instilment Panels Control Panels 

Transformer Tanks Test Stands Twitch Gear Housings Louvres 

KIRKilLum 
METAL FABRICATION 

ELECTRONS AT WORK (continued) 

TO FO'TNARD AND 
REWIND SWITCHES 

X 

L1,J 

REMOTE SWITCH-' 

TERMINAL 
- BOARD 

FIG. 1-Switching arrangement for tape 
recordings 

used. Inside the motor section of 
this tape machine there is a 
terminal board to which the differ- 
ent switches, etc., connect. Discon- 
nect the lead going to terminal No. 
5 on this terminal board at point 
x and connect the remote switch in 
series with it, returning the other 
side of the remote switch back to 
terminal No. 5. As the No. 5 

terminal is the common lead be- 
tween the forward and rewind 
switches, both rewind and forward 
control of the tape machine are 
accomplished with one remote 
switch. 

The announcer -operator can put 
a tape on the machine at his own 
convenience and set the regular 
tape -control switch to the proper 
position and then without having 
to leave the control desk, operate 
the tape machine with the remote 
switch, with no effort, at the proper 
time. This could be called preset- 
ting. 

Rewinding after the tape has 
been played is accomplished in the 
same way only the tape control 
switch on the machine has to be 
switched to its rewind position. 
The tape machine can now be oper- 
ated from either the control desk 
or the machine itself, as long as the 
remote switch is in the ON position. 

Variable -Gain Amplifier 
By G. W. HOLBRoox (Lt. Col.) 

Dept. of Electrical Engineering 
Royal Military College of Canada 

Kingston, Ontario, Canada 

A VARIABLE -GAIN amplifier that is 
to be used as a conventional com- 
pressor or expandor must have a 
continuously variable gain over its 
control range. This gain must be 
controlled by a voltage which is a 
function of either the input or out- 
put level of the device. 

One of the most common forms 
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Here's the "'Inside" story 

on the 
MICRO 
Hermetically 
Sealed 
Switch 

TERMINALS - 
r" PROTECTPROOUCT 
9 PERFORMANCE e 

yF8 M Et 

When the Air Force needed a hermetically sealed switch 
for positive performance under conditions conducive 
to condensation, icing, low atmospheric pressure, dirt, 
and oil, the MICRO division of Minneapolis -Honeywell 
came up with the answers and the switch. 
It's not surprising that Fusite, as the pioneer in glass - 
to -metal terminals, was given the job to produce the 
terminals that would furnish a safe, sure and rugged 
seal. 
While originally conceived for military applications, 
design and construction was kept clean, simple and 
inexpensive to assure its application in peace- time 
products. 
What Fusile Terminals have done for MICRO they 
can do for your electrical product. Write for catalog 
of the Fusite line of single, multiple, and plug-in ter- 
minals, Department B. 

THE FUSITE CORPORATION 
6028 FERNVIEW AVENUE - CINCINNATI 13, OHIO 
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FROM COAST TO COAST 

114 
DISTRIBUTORS 

STOCK AND SELL 

CATALOG TYPE 

VOLTAGE 
STABILIZERS 

114 Parts Distributors, strate- 
gically located from coast to 
coast, stock and sell Raytheon 
Voltage Stabilizers -a con- 
venient source of supply for a 
complete range of catalog 
models rated from 15 to 2,000 
watts. 

ALL models compensate for widely varying input (±15%) 
within 1/20 second ... maintain voltage within ±% of 

rated output. Compact, rugged, light in weight, with no moving 
parts to wear out, Raytheon Voltage Stabilizers insure peak 
performance of any electrically operated equipment. Custom - 
engineered models are also available for special applications; 
write for details. 

Ask for the name of your nearest distributor. 

RAYTHEON 
MANUFACTURING COMPANY 

EQUIPMENT SALES DIVISION 
DEPT. 647C -A, WALTHAM 54, MASSACHUSETTS 

DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 

ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 

INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 

RAYTHEON PRODUCTS INCLUDE: MARINERS PATHFINDER* radar; Submarine Signal 
FATHOMETERS*; Marine radiotelephones; WELDPOWER* welders; Voltage stabilizers 
(regulators); Transformers; RectiChargeR* battery chargers; RectiFilteR* battery eliminators; 
Sonic oscillators for laboratory research; Standard control knobs; Electronic calculators 
and computers; Television receivers; Radio, television, subminiature and special purpose 
tubes; MICROTHERM* diathermy and other electronic equipment. 

*Reg. U.S. Pat. Off. 

Z`:rcellexce ist 
gleclios,ic0 

ENGINEERS 

DESIGNERS 
The Aerophysics & Electro -Me- 

chanical Division of North 
American Aviation, Inc. offers 
Top Professional opportunities 
for Research, Development, De- 

sign and test in the following 
fields 

AIRBORNE 

ELECTRONIC EQUIPMENT 

EQUIPMENT FLIGHT TEST 

PRECISION INSTRUMENTS 
AUTOMATIC CONTROLS 
PROPULSION SYSTEMS 
SERVO -MECHANISMS 
AIRFRAME STUDIES 

RADAR DEVICES 

INSTRUMENTATION 

MICRO WAVE TECHNIQUES 
ANTENNA PERSONNEL 

Excellent living & 

working conditions 
in suburban Los Angeles 

Finest Facilities and 
Equipment 

Outstanding Advancement 
Opportunities 

WRITE NOW 
furnishing resume of education, 

experience, and work preference. 

NORTH AMERICAN AVIATION, 
INC. 

ENGINEERING PERSONNEL SECTION 

AEROPHYSICS AND ELECTRO- 

MECHANICAL DIVISION 

12214 LAKEWOOD BLVD. 

DOWNEY, CALIFORNIA 
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Why pay more? 

. . . for the best 

call CLEVELAND. 

CLEVELITE 
CO S MALITE 

LAMINATED PHENOLIC TUBING. 

THESE Ten Grades of Laminated Phenolic Tubing are 
being used in the Electronic and Electrical industries 

with astonishing success! 

Note how varied are their properties ... how endless in 

variety are the diameters, lengths, and wall thicknesses 
in which this tubing is produced by us. 

A GRADE FOR EVERY NEED! 

CLEVELITE 

Grade E Improved post cure fabrication and stapling. 
Grade EX Special grade for TV deflection yoke sleeve. 
Grade EE Improved general purpose. 
Grade EEX Superior electrical and moisture absorption properties. 
Grade EEE Critical electrical and high voltage applications. 
Grade XAX Special grade for government phenolic specifications. 

COSMALITE 

Grade SP.... Post cure fabrication and stapling. 
Grade SS.... General purpose. 
Grade SSP... General purpose-punching grade. 
Grade SIX- Thin wall tubing-high dielectric and compression 

strength. 

Tell us your needs. We are known for our 
dependable service and prompt deliveries. 

4CLEVELAHD CONTAINER 
6201 BARBERTON AVE. CLEVELAND 2, OHIO 

PLANTS AND SALES OFFICES at Plymouth, Who., adoog., Detroit, ORd.neburp, N.Y., Jam.,burg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 

CANADIAN PLANT: The Cleveland Centaine,, Canada, Ltd., Pre,00tr, Ontario 

REPRESENTATIVES 

NEW YORK AREA RT. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N.J. 

NEW ENGLAND R. S. PE TIGREW 6 CO., 62 LA SALLE RD., WEST HARTFORD, CONN. 

PLASTIC TYNNO SAM, 5215 N. RAVENSWOOD AVE, CHICAGO 

2^;, 7L 
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DON'T GAMBLE! 

e 

of 
doss 
Eea tes of 

tnp 
he 

the super 
tu 

FIaerginsula_._., Check 
1= * 

ISS 
Improved thermal endurance 

V High dielectric strength 
V Excellent thermal conductivity 
y Top tensile strength 
/Rot repellent 
'/Resists chemicals and acids 
VGood moisture resistance 

GLASS VAR is available in rolls, sheets and tape. 

ELECTRO 

TECHNICAL PRODUCTS 
You will find these other Class "B" Electro 
products tops in quality and performance 

VARNISHED ASBESTOS CLOTH 

VARNISHED QUINORGO ASBESTOS PAPER 

QUIN -GLASS HI -TEMPERATURE INSULATION 

Electrical equipment manufacturers are invited to use our Special 
Service facilities. Write or phone and we'll be glad to help you 
with your problem and send you technical data, samples, etc. 

You may buy with confidence when you buy 

ELECTRO -TECHNICAL PRODUCTS 
DIVISION OF SUN CHEMICAL CORPORATION 

NUTLEY 10, NEW JERSEY 

T. M. Reg. U. S. Pat. Off. by Owens Corning Fiberglas Corp. 

ELECTRONS AT WORK (continued) 

of control is that employed in ave 
circuits of radio receivers and 
which functions by virtue of a vari- 
able -p. tube. The system normally 
employed in telephone compressors 
and expandors is that of an attenu- 
ation pad made up of varistors 
whose a -c resistance can be altered 
by a variable bias voltage. 

Both of these systems require 
comparatively high control voltages 
in order to achieve reasonable 
changes of overall gain. Stewart' 
has employed the variable anode 
impedance of a pentode tube as a 
feedback element in a negative 
feedback amplifier to achieve gain 
control in limiter circuits. This 
method has been modified by the 
author by employing a network of 
varistors as a feedback element in 
a similar amplifier. 

Figure 1 shows one of many pos- 
sible arrangements of this principle 
of gain control. If the control volt- 
age is such that point A is made 
positive with respect to B, the im- 
pedance of the varistors W, and Ws 

is reduced to a low value and the 
gain of the amplifier is a maximum 
owing to the fact that the feedback 
resistor R is almost completely 
shunted. If A is made negative 
with respect to B, then the im- 
pedance of the varistors becomes 
high and the full effect of the feed- 
back resistor is achieved resulting 
in a very low value of gain. 

The gain -voltage characteristic 
of the amplifier depicted in Fig. 1 

is shown in Figure 2. It will be 
noted that a range of nearly 30 db 
of gain is achieved for a bias 
change of two volts, with a gain of 
5 db at zero bias. 

Bias Circuits 

In order to take advantage of the 
characteristic described, an ade - 

FIG. 1-Circuit using pentode as feed 
back element in a negative feedback 

amplifier 
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FIRST CHOICE on 

EQUIPMENT of FINE QUALITY 

AVAILABLE IN 
BLACK and RED 

ACTUAL 
SIZE 

More and more leading manufacturers are using 5 -WAY Binding Posts 

to provide increased flexibility and improved performance of their 
electrical and electronic equipment. 

SUPERIOR Ç.&VAY BINDING POSTS 

2 

3 

4 

Plug-in for standard 
3/4" banana plug 

Clip -lead to shaft 

Wire looped around 
shaft and clamped 

Wire (up to 9;412) perms. 
nently clamped through 
center hole 

5 Clamped spade lug 
connection 

A FREE SAMPLE IS AVAILABLE IF 
REQUESTED ON YOUR LETTERHEAD, 
204 THURE AVENUE, BRISTOL, CONNECTICUT 

Better electrically and mechanically, the rugged SUPERIOR 

5 -WAY Binding Post affords quick, safe and positive con- 

nections for practically every application. Mounting in any 
panel from 1/16" to 1/4" is easily accomplished by means 

of a single keyed or unkeyed hole. it provides complete 
insulation from the panel. Construction is extra strong. 

Only the most durable of phenolic plastics is used. The 

hexagonal shaped head can be tightened with a 1/2" 
socket wrench without damage. Current capacity is 30 

amperes; working voltage is 1000 volts. The color choice 

of RED or BLACK permits ready circuit or polarity 
identification. 

THE SUPERIOR ELECTRIC co 
BRISTOL, CONNECTICUT. 

POWERSTAT Variable Transformers STABILINE Automatic Voltage Transformers VOLTBOX AC Power Supplies YARICELL DC Power Supplies POWERSTAT light Dimming Equipment 
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ig W, iy44de 
MOLDITE IRON CORES 
Moldite offers the advantages of volume production com- 

bined with absolute precision ... the sure results of its special 

formulas and advanced production techniques . .. engineering 
cooperation on every iron core application. Moldite Iron 

Cores meet every requirement for dependability. They are 
the standard wherever the finest in electronic equipment 
is made. 

MAGNETIC IRON CORES FILTER CORES MOLDED COIL FORMS 

THREADED CORES SLEEVE CORES CUP CORES 

NATIONAL 

Samples promptly 
submitted upon request 

for design, pre -production, 
and -test purposes 

SEND FOR CATALOG 110' 

Robert T. Murray 
614 Central Ave. 

East Orange, N. J. 

Jerry Cotten Co. 

2150 W. North Ave. 

Chicago 22, III. 

COMPANY 
1410 Chestnut Ave., Hillside 5, N. J. 

Martin P. Andrews 

Mott Road 

Fayetteville, N. Y. 

Perlmuth-Colman & Assoc. lose Luis Pontet 

1335 South Flower Cardoba 1412 

Los Angeles, Cul. Buenos Aires 

400% 
MORE 

PRODUCT 

LISTINGS 

...in the 

corning 

(Mid -June) 

electronics 

BUYERS' 

GUIDE 

than in 

any 
similar 

directory 
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What DC Power Equipments do 
You Need for Military End -Use? 

You can meet your 
requirements with - 

SELENIUM 
RECTIFIERS 

TYPICAL MILITARY 
DESIGNED 

AND EQUIPMENTS PRODUCED 
BY FEDERAL Aircraft 

Portable and stationary 
ground 9 ne stborne n d volta 

power supplies 
an voltage units m ers Transformerge regulator 

Ground 
Automatic 

and manually -controlled 
d batter 

e 
chargers 

Filtered and 
power supplies 

Radar 
supplies 

Transmitter 
power 

Tele_power 
supplies 

phone 

Teletype 

ated 

and telegraph 

Nava/ 
Shipboard 

and 

mener 
supplies sho Poweewpfor 

epl¡es 
l¡es Regulated 

pow 
with 

gnetic amplifier control 

pplies 

electronic equip - 

Manufactured to Military Specifications 
.. to provide ANY DC OUTPUT! 

WHEREVER your government specifications call for conver- 
sion of AC to DC-be sure to give the job to a Federal Selenium 
Rectifier Equipment ... compact, rugged, completely self- 
contained ... ready to connect to AC .. . ready to deliver de- 
pendable DC power! 

Today, Federal Equipments are serving in a wide range of 
applications ... from aircraft to submarines ... from special 
subminiature to heavy-duty power equipment ... operating 
quietly, efficiently, reliably. All are powered by Federal sele- 
nium rectifiers ... famous for long life and trouble -free service 
... without expendable parts that require frequent replacement. 
MAIL your specifications to Federal today! Get the benefit 
of Federal's years of experience in selenium rectifier de- 
sign and production. Remember, Federal is the pioneer com- 
pany-the first to introduce selenium rectifiers to American 
industry. For quick service, write Dept. E-7138 

America's Oldest and Largest 
Manufacturer of Selenium Rectifiers 

Heavy-duty Federal 
Selenium Rectifier 

FTR 3146 -BS 
Aircraft Power 

Supply 

Air- 
En- 

FTR 3414 -AS 
Ground Aircraft 
Power Supply 

FTR 3141 -CS -03 
Clip -in Voltage 

Regulator 

Federal Telephone and Radio Corporation 
SELENIUM-INTELIN DIVISION, 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 

In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 
Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y. 
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Supplying... 
TODAY'S NEEDS 
You get the pitch fast-and 
accurately-with this Wurlitzer 
piano tuner which checks every 
Wurlitzer piano before it leaves 
the factory. Precision -built, it 
uses a special JK H18 crystal. 

TALS 

and Designing 
TOMORROW'S 

A large part of James Knights' "new" new business is in 
ultra -sonic transducers. Carefully oriented and cut from 
finest Brazilian quartz, they're supplied in all frequencies. 

"GOOD MEDICINE" FOR THE MEDICAL FIELD! 

One "new as tomorrow" use for JK ultrasonic transducers is in the 
emulsification of liquids in medical and biological laboratories. When 
properly excited, the JK transducer sets up a vibration in a liquid, 
homogenizing the mixture so that the heavier ingredients won't 
"settle." This is but one of a hundred dramatic new uses for JK crys- 

tals - where standards require THE VERY FINEST AVAILABLE. 

'4 w4IG2. FOR THE caticd 
If you have a crystal need - old -type or wholly new in 
design or application - you'll find the answer at James 
Knights. Your exacting requirements are their business! 
To be sure, consult JK design engineers first. 

THE JAMES KNIGHTS CO. 
SANDWICH 3, ILLINOIS 

WRITE for free cata- 
log, listing .1K crystals. 

ELECTRONS AT WORK (continued) 

25 
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m 
0 
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BIAS VOLTAGE 

FIG. 2-Gain-voltage characteristic of 
the amplifier shown in Fig. 1 

quate bias system must be estab- 
lished. Figure 3 shows a block dia- 
gram of an arrangement of hybrid 
coils and variable -gain amplifiers, 
with associated bias circuits, which 
achieves the result desired. It rep- 
resents, basically, a two -wire re- 
peater, but the same arrangement 
can equally well be applied to four - 
wire and radio -telephone circuits. 

Signal voltages for operating the 
bias circuit are obtained from an 
additional winding in each hybrid 
transformer. This winding is, effec- 
tively, in parallel with the winding 
carrying the output power of each 
amplifier. Thus the voltage deliv- 
ered to the bias circuit from either 
amplifier is directly proportional to 
the output level of that amplifier. 
Each of these voltages is rectified 
as shown in Fig. 4 and the rectified 
voltages are added to each other in 
opposition across the resistances 
R, and R,. The resultant voltage 
divides equally across the resistors 
R. and R. and produces bias of op- 
posing polarity on the grids of the 
two triode tubes. Under quiescent 
conditions the voltage developed 
across the points XY is zero but 
with signal voltages appearing 
across the windings of the hybrid 
coils, a bias, its polarity depending 
on the relative amplitudes of these 
signal voltages, will be generated at 
these points. Amplifiers shown 

w 
e 

HYBRID 

AMP 

HYBRID - 
I AMP 

BIAS 

FIG. 3-Block diagram of an arrange 
ment of hybrid coils and variable -gain 

amplifiers 
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Men who design, engineer and buy America's products 
rely on.. and use .. National Laminated Plastics because.. 

"In long range planning at National, 
emphasis is placed on engineering 
research. Designed to benefit Na- 
tional's customers and the entire in- 
dustry as well, the operation breaks 
down into three broad divisions. 
First, testing materials against our 
standards and customers' specifica- 
tions. Second, developing new prod- 
ucts to meet specific customer 
requirements. Third, improving 
present manufacturing methods. In 
short we at National feel that en- 
gineering research provides our eyes 
and ears for the future." 

John K. Johnston 
Vice President 
National Vulcanized Fibre Co. 

National Laminated Plastics 
nationally known-nationally accepted 

NATIONAL 
VV LCANIZED FIBRE 

A tough horn -like material with high 
dielectric and mechanical strength. 
Excellent machinability and forming 
qualities, great resistance to wear and 
abrasion, long life, lightweight. Sheets, 
Rods, Tubes, Special Shapes. 

Laminated PLASTIC 

Phenolite possesses an unusual com- 
bination of properties-a good elec- 
trical insulator, great mechanical 
strength, high resistance to moisture; 
ready machinability, lightweight. 
Sheets, Rods, Tubes, Special Shapes. 

Just published! National Laminated Plastics Handbook. 
Write for copy. Your company letterhead please. 

National Vulcanized Fibre Company 
Wilmington 

Offices in 

Since 1873 

Delaware 

Principal Cities 

Circuit Breaker Bushing Sleuth 
George Holton, electrical scientist in 
National's lab, is testing a Phenolite 
circuit breaker bushing for dissipa- 
tion factor at 60 cycles. Tests of this 
character are constantly carried on 
for production control and in the 
development of new products. 

Hardness gets its full measure 
Important in the production control 
and development of Phenolite and 
National Vulcanized Fibre is the 
degree of punchability of stock for 
meeting particular customers' speci- 
fications. This laboratory research 
operation with the Rockwell Hard- 
ness Tester is shown above. 

Phenolite Varsity 1952 

Here's the team of skilled scientists, 
captained by Gerald H. Mains, who 
occupy key positions at the Pheno- 
lite laboratory. They're evidence of 
National's continuing research pro- 
gram. Their combined know-how is 
quickly available to National's 
customers. 



SAFEGUARDS 

IEPIITATIUNS 

When you put the best available materials 
in your products you have no qualms about 
your reputation. That's why you will want 
to specify DYNAPRENE flexible cord .. . 

it is the best cord money can buy. 

DYNAPRENE is long wearing and resistant 

to abrasion and the destructive effects of 
oils, greases, sunlight, alkalis and acids. 

DYNAPRENE stands up longer under con- 

ditions that quickly destroy the usefulness 
of other types of cord. 

DYNAPRENE flexible cords are jacketed 
with a specially developed Whitney Blake 
neoprene compound that is truly tough. 
These cords are made by the continuous 
vulcanizing process which assures accurate 
centering and uniformity of cure. 

In DYNAPRENE, Whitney Blake has a 

quality product that will safeguard your 
reputation as well as theirs. 

If you wish to test DYNAPRENE ask for a_ 

sample on your business stationery telling 
us the size and conductors required. 

WELL BUILT WIRES SINCE 1899 

<WB> WHITNEY BLAKE CO. 

NEW HAVEN 14, CONNECTICUT 

NEW ELECTRO 

I _ 

O 

LESS THAN RIPPLE at 
TOP LOAD 

Continuously 
Variable, 
0_ 28 Volts 
up to 15 Amperes 

Test, Service DC 

Equipment from AC Lines 

Faster ... at Less Cost! 

NEW MODEL "NF" meets most re- 

quirements in a DC power supply .. 
extremely low AC ripple or hum, at 
this output range . . . low price . . . 

dependability. One control gives you 
adjustable output voltage over its 
rated range. Exclusive "Electro" appli- 
cation of selenium rectifiers increases 
rectifier power rating and lowers cost 
per ampere output. Top quality com- 

ponents and special 
design withstand high Net $195 
overloads. 

For Aircraft, Tank, Marine Electronic 
Equipment. Laboratory Instruments, 
Research, Relays, Solenoids, Phone 
Circuits. 

Model "B" 6 Volts, 1-20 Amps. $49.80 

Model "BJ" 6 Volts, 1-12.5 Amps. $37.50 

Send for Details Today! 

.. . .s.. 
Electro Products Laboratories 

In Canada 
ATLAS RADIO CORP., LTD., TORONTO 
PRECISION INSTRUMENTS SINCE 1944 
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The NEW 

-PRECIS/ON 
SERIES Elf -20 

VTVM and Multi -Range Test Set 
TRUE ZERO -CENTER on ALL VTVM ranges 

PUS Direct Reading High frequency Scales 

48 RANGES TO 
1201 Volts*, 2000 Megohms, 12 amperes, -+. 63DB 

D.0-VTVM ranges to 12,000 and 30,000 Volts when 

used with Series TV Super-Higt Voltage Test Probe. 

Ì 

,agrrzsra 

le 

woet .I ,.,,,, ...."L1ae -..,.. 
00.0.#.0...°' 

11111r 

Bange Specifications 
st SIX ALL -ZERO CENTER VTVM FANGES: - 131/3 Megs. 

Cone tant Input Resistance. ± 3, ± 12, ± 30, 
± 110, -± 300, ± 1200 volts. Direct Reading to 
± 1:? KV and -±:30 KV with Series TV Super -High 

Voltage Test Probe. * SIX SELF-CONTAINED OHMMETER-MEGOHMMETER 
RAN ;ES: 0-2000-200,000 Tms. 

0-2-20-200-2000 Mégohms. * FOUR DIRECT READING HIGH FREQUENCY VTVM 

RANGES: 0-3-12-30-120 volts. ('When used with 
15F- 119 High Frequency Vac mm Tube Probe, Net 
Ph, $11.40. NO crystal reetihrs employed.) 

* SIX AC -DC AND OUTPUT VOLTAGE RANGES at 1000 
ohm:/volt. 0-3-12-30-120-300 1200 volts. 

* EIGFT D.C. CURRENT RANGES: 0-300 microamps. 
0-1.: -3-12-30-120-1200 milliatnps. 0-12 Amperes. 

* SIX DECIBEL RANGES from - 20 to + 63 D8. 
Calibrated for 600 ohm, 1 rms., zero DB reference 
level. 

Important Features 
* VOLIAGE REGULATED - BRIDGE CIRCUIT 

* DIRECT READING, ALL ZERO -CENTER VTVM elimi- 
nates frequent and inefficient shifting of test leads. 

* HIGF FREQ. VOLTAGE SCALES - DIREST READING. 

* DUAL -BALANCED ELECTRONIC BRIDGE OHMMETT.R- 
MEG )HMMETER. * 45e" RECTANGULAR METER - 200 microamperes, 
± 2%. Double-Sapphired, D'Arsonval construction. 

* 1% =ilm type, Metallized and Nire-Wound resistors. 
* Heavy gauge, louvred steel case with plastic 

handle. Etched, anodized, aluminum panel. 

Net Selling Price '6825 

Complet@ with coaxial Circuit Isolating Test Probe, 
Shielded Ohmmeter Test Cable. Standard Test Leads, 
Ohmmeter battery.-"tt Case dimensions - 10./s" x 61" x 5". 

/4(40 444 tO QGG the"Precision" Series EV-10A 
DeLuxe VTVM-Megohmmeter with extra -large 7" meter. 
59 Selt-contained ranges to 6000 volts and 70 OR, On 
display at leading radio parts distributors. 

Write for latest catalogue. 

Precision Apparatus Co., Inc. 
92 21 HORACE HARDING BLVI. ELMHURST 10, N.Y. 

Export:458 B'way, N.Y. C., U.S.A. Cables: MORHANEX 
In Canada: Atlas Radio Corp. Ltd., Toronto, Ontario 
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CRITICAL 
APPLICATION 

for 
CAPACITORS 

e, 

T 
H 
E 

THE ANSWER IS . . 

Q. Over 103 to Megacycle 
Range 
I.R. 106 megohm per MF 

Residual Charge: 0.05% after 
A 0.1 Second Discharge 
N Temp. Coot: 500 PPM/OC neg. 

SWER is ... UNITED CONDENSER CORP. 
337 E. 139th St., N. Y. 54, N. Y. 

Tracerlab, Inc 

Wells Sales, Inc 

Unico n 
POLYSTYRENE 

Look at these practically ideal character- CAPACITORS 
Istics of Unicon Polystyrene Capacitors 
. , . highly desirable for critical appli- 

cations. Available uncased or in many housing types. 
Reasonably priced. Excellent delivery, SEND FOR CATALOG "E". 

CHARACTERISTICS 
Power Factor: .01-.02% Bulk: 5 cu, in/mf at 100 V ; 

9 cu : in/mf at 300 V. 

Voltage: 25 VDC to 50,000 
VDC 

Capacity Tolerance; 
Standard ± 3%; 
Special to + yi% 
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FIRST 

IN FABRICATING "KNOW-HOW" 

TEFLON*. KEL-F 
And the Most Modern Facilities for Rapid, 

Low -Cost, Close -Tolerance Production 

,UNITO: 3 W 1113317/rn 11333 81)1 983 INl 

31333111 IRE 33 IRE 

fit i;A$Kll 11M 

The United States Gasket Company began fabricating TEFLON, years 

ago when it was first offered commercially, and has pioneered its appli- 

cation to countless purposes throughout ndustry. You profit from this 

unusual experience and "Know -How," when you specify "TEFLON or 

KEL-F-fabricated by the United States Gasket Co." 

You can be sure of uniform high quality, accuracy of dimensions, 

prompt attention to your requirements whether on stock (the most 

complete line in the country), or on custom machined or molded parts. 

Get the advantages of these fluorocarbon plastics-fabricated by 

U.S.G. The finest dielectrics especially for high frequency service, 

chemically inert, non -contaminating, non -gassing, zero water absorp- 

tion, unaffected by humidity, tough, resilient, serviceable from 

-110°F. to 500°F. without change in critical electrical or physical 

characteristics. Write for Bulletin No. 300. 

`duPonth trademark for its tatraAvoroethylone rotin 

UNITED 
STATES 
GASKET 
COMPANY 

FLUOROCARBON 

PRODUCTS DIVISION 
FABRICATORS OF "TEFLON", "KEL-F' 

AND OTHER FLUOROCARBON PLASTICS 

CAMDEN 1 NEW JERSEY 
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DO MORE IN LESS SPACE! 

For more than five years, 
AIRPAX has blazed a trail 
in the chopper and minia- 
ture power supply field 
which is now clearly 
marked by acceptance in 
the nation's most promi- 
nent electronic concerns. 
Phone, wire or write we 
can offer field proven ex- 
perience, reliable units, 
quick sample delivery 
and volume production to 
meet your schedules. 

Model A589, a rugged 400 
cycle chopper. 6 volt. Will 
withstand 10G vibration 
operating, 50G non -oper- 
ating and can be used re- 
liable over temperatures 
of -70C to IOOC. This 
chopper has a phase lag 
of 65° between the drive 
voltage and the square 
wave output. Adjusted for 
380 to 420 cycles, can be 
operated over much wider 
ranges. The residual noise 
is less than 1.5 my peak 
at one megohm circuit 
impedance. Hermetically 
sealed, built in accord- 
ance with exacting mili- 
tary specifications and 
adjusted precisely to very 
close tolerances. Con- 
structed per AN -E-19. 
employs silicone shock 
mounting, silicone glass 
insulation for maximum 
stabi I ity. 

aIRPAX 

CHOPPERS 

INVERTERS 
YOU CAN DEPEND ON! 

DESIGNERS 

MIDDLE RIVER 

Model A702 heavy duty 
miniature 400 cycle vibra- 
tor inverter, specifically 
designed to operate 400 
cycle gyro motors. The 
nominal rating is 110 
volts, 30 watts, but it will 
deliver 45 watts for short 
duty. Most motors require 
power factor correction as 
vibrator loads, this model 
has power factor correc- 
tion built in to operate 4 
small motors. Discuss 
your application with our 
engineering department, 
they may find it wise to 
make changes to accom- 
modate your load. Will 
operate at temperatures 
down to -70C, up to 85C, 
can be subjected to vio- 
lent vibration, accelera- 
tion and shock. Com- pletely hermetically 
sealed. Weight I lb., 6 oz. 

ÁiÀx 
PRODUCTS 

COMPANY 

BALTIMORE 20, MD. 

ENGINEERS 

El-Tronics, Inc. 
Electro Motive Mfg. Co.. Inc 
Electro Products Laboratories 
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17 
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WHAT'S MAKING THAT NOISE? 

PANORAMIC 
RADIO PRODUCTS, INC. 
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GenoYesaarchLaboratory 

AUTOMATIC WAVEFORM 
ANALYSIS IN ONLY 1 SECOND 

PANORAMIC SONIC ANALYZER MODEL AP.1 
AP -1 provides truly simple high speed analysis of noise and 
other vibrations; automatically separates and measures the fre- 
quency and magnitude of complex wave components; can be 
calibrated to determine sound level of components; graphically 
presents data that be easily photographed or recorded. can 

«:;ggr 1/ -. ü,ft 

PANORAMIC 
RADIO PRODUCTS. 1M1. 

Frequency Range: 40-20,000 cps, log scale 
Voltage Scale: Linear and two decade log 

Let us help solve your "noise" problems 
Consult Panoramic for valuable assistance in the investi- 
gation of noise and other vibrations in relation t your 
research development and production line problems. No 
obligation. 

Write for specific details today. 

10 SOUTH SECOND AVENUE, MT. VERNON, N. Y. 

MOunt Vernon 4-3910 
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SEARCHLIGHT SECTION 
CARTER GENEMOTORS 6 VOLT IN 

l 400/3 510 Int 4037Aut 8 New Each 529.95 690V/150Ma Int 5916AS New Each 29.95 
690V/250Ma Int 5925AS New Each 34.95 

All 
General Ellectrlro Innut Filter 

supplied 
FREE! 

with 

RS 
DM37C in 28V/9.2DA out 625V 225ma 9.98 

DM12 5 24V out 600V/60ma 3.79 
32 28V/1.1A out 280V/80ma 3.69 DM412 & 24V, out 225V/100ma, 490V/200ms 11.98 

DMS3A 28V/1.4SA out 220V/80ma 3.59 
BASA 28V/10.54 out 300VDC/260ma 

6.75 

23191 GE 
--- 

2J1F3 CE BrandBew 115V/400 cy. ea 
2 for 59.75 

078248 Byno Trans. 115V/80 cy.........2 for 29.95 
078249 Bye°. Dia. II6V/80 cy. 512.95....2 fer 25.00 ern Tram. C-89405.2 Type I -I 527.70 ...2 tor 50.00 

MICROWAVE 
Klystron Mt. Assy (723 AB) & 

Coupling to 2 Type N" Co -Ax 
Fittioge $9.98 

1 Microsecond Delay Line 

Microwave wave Li.hthou Aeey -S2.95 P 0 
RT39 Ape & 16. oec and Tr Cavi- 
ties. Type N Coupling. Heed 2C43. 
204e 1027. Tua.. 242750 MC 
Le. Iv Tub« 529.95 

CONNECTORS CORDS 
0318 0 Re« 30.50 10 for 53.90 Nl8 N//0p1.310Á Plu. 30.00 10 for 5.50 
03í8P PLab950.50 10 fer 4.75 
83.IJ PL297uoetloo .95 
COR CD307A W/JK20 & PLIS 5 ft long $1.09 
CORD o.me .. above 8 ft 51.9i 12 ft 1.49 
CORD RGSO COAXIAL CABLE per R 19 
CORO RGI III 5 foot lengths y ft 10 
CORD 00377 B/CNDTR, P/O 9C312 1.09 

NBA KIT AND XFORMER 

2 Tubes. 
Setts wear 115v 80oye Inpt, outpt 2 lvct/ 

1 96.98 
DIODE PROBE TUBE 

Da..0.11ed for NL.s VHF tooting. Ultra-romitive 
eubmloi.tureavebw, w/d.ta VR92. _5 .5 for $1.10 

STORAGE BATTERIES 
N VM! WILLA D Mid -BRAND NEWT 5 ox. De - 

sieved 
Portable nip Model. 980: 4 fer M. 

2V/6 
9ÁÑ 

W 
Willard 

lld NM/1313214UV. 
Vibrator 9198 

$V/40AH Willard 6.98 
Battery Aeld, (R -Bap) 1 pt. 9941 a pt 8 
Hydrometer 1.00 to .24 bp Gem 1.98 
Sp.O Gray Ind & Mere. Thermom .98 

WO 
048/VR76 51.233 
0240 1.45 

óÁ8/V990 1.09 
OCS/VR106 1.19 
0D8/VRIOO .98 
0Y4 2.53 
024 

9.600 4 69 
S-1 12.49 

143 

1Á40T 179 
9 

1Á70T 11.32 
14E4 180 
I83/8010 83 

1H86/258 .99 
T .99 

1ß21/471A 2.85 
1922 2.20 
1523 9.90 
1524 Byly 17.49 
1525 2.45 
1527 14.98 
11432/682A 3.90 
1885 10.98 
1537 16.98 
1938 29.95 
1540 4.95 
1541 49.95 
1B42 18.00 
1B46 1.9 
1963 49.95 
1868 38.50 
IBIS 
1880 369.75 9.75 

1B83Á 75.00 
EL1C 70 
SCOOT 2.89 
IC8 .79 
10 9 
1D8GP 
70.99 

1DOGT .839 
1E5 .99 
1E70 .99 IS .69 
1150 .79 
176 .9 
1170 .89 

-89 
805G .89 
IGBGT .79 
11140 89 
155G .89 
IHBGT .79 
1350 1.20 
13OGT .79 
11.4 .69 
ILO .98 
1LA4 1.19 
ILA., .99 

5LC6 1.79 
ILC6 1.39 
ILD6 .99 
1LE3 99 

89 
1LN6 .79 

IP8GTN5OT 
.99 
79 

IP42 4.75 
1Q6GT .89 

1Q5 

ß4/1224 `1.29 
185 .79 

84 1.19 
1135 .79 
1821 6.90 1T479 

GT .9 
106/6910 

.73 

IV .79 
1V2 .70 
1X2 .99 

112 3.98 
223 1.78 
2440 1.19 
226 .69 
2A6 .69 
2A7 .69 
2ÁC16 4.98 
24515 4.98 
2B7 .89 
2522 
2C21/1042 3.90 .67 
2C22/7193 .33 
2028 .19 
2C289. .47 
2C33/RX283A. 3.49 
2C30 33.98 

2C40JAN 19.90 C 
2043 26.75 
2C43/484Á 9.49 
2044 1.20 
2C00 3.69 
9C61... 7.98 
2C62 5.98 
1021 1.49 

2E5 1.19 
2E22 1.9 
2E2 4.69 

E254 /HY136 5.15 
2E28 3.19 
2E30 2.19 
2321 10.69 
2321A 9.25 
2222 7.90 
2231 29.75 
2J31Á 79.95 
2332 59.95 
2233 39.39 
2234 35.50 
2236 120.00 
2237 12.70 
2338 17.75 
2339 49.50 
2742 250.00 
2248 9.50 
2249 39.45 

2352 249.536 0 
2358 199.50 
2381 49.95 
2782 49.45 
2R25 39.95 
2K25/723AB 29.00 
2K2ß 34.95 
2K29 23.95 
2V30 1.9 
2W3GT .98 
2X2 .69 
2X2A 1.89 
3A4 .99 
326 1.69 
3Á80T 1.59 
384 2.69 
385 .98 
387/1291 .69 
3023/RK22 4.95 
3B24 5.40 
3825 4.50 
3B20 3.70 
3828 8.80 
3C6/XXB 1.49 
3022 125.00 
3C2 12.45 
3C31/C1B 3.45 
3033 14.98 
3C34/HK24 549 
3045 19.90 
306/1299 .69 
3D21Á 2.39 
3022 13.95 
3023 4.90 
31(29 14.95 3Q429 4 

1.79 

3Q6GT 1.29 
364 85 
3V4 .79 
4-I25A 29.95 
4-250A 40.95 
4-1000A 108.00 
4027 4.98 
4025/H1254 5.98 
4C33 59.00 
4C35 9.65 
4E27/257 14.98 
4322 115.98 48.50 
4331 95.00 
4734 194.00 
4342/700 27.00 
4347 260.00 
4347CY 198.00 
4352 350.00 
4T4/2 5.95 
4X -150A 45.00 
4X -500F 85.00 
5AX4GT .54 

ÉL0BHD 16.96 
5C22 
5C30/CIB 53.35 3.95 
5021 27.45 
5023/ßK85 24.95 
áJ29 12.40 
5R4GY 2.20 
6R4WGY 2.98 
5T4 2.49 
5Ú4G .77 
5V4G 1.10 
5W4 .89 
5X40 .79 
8Y3GT .49 
5Y4G .79 
5Z3 .99 
5Z4 1.29 

62A 6.75 
3 1.59 

6A4 
BASG 

1.89 
2.39 

626 .89 
6A7 1.32 
6ASGT 1.09 

62.5/6N5 1.33 
62B7/1853 1.39 
8AC5GT 1.09 
6AC8G 1.49 
OAC7 

99 
1. 

82080 ÁD G 49 
84850 1.33 
6405 .09 

8207 
eAH6G 
CAIN 
6235 
eAKb 
BAKbW 
BAK8 
8AL5 
BAL7GT 
8285 
134.215 
BAQ6W 

eA7GT 
BA 5 
OARS 
BAS5 
BASS 
6A87G 
8ATS 
6AU6GT 
8AU8 
BAVbGT 
6AV8 
6AWN 
BAXbGT 
8840 
6B5 
BBBG 
6137 
eBBG 
8828 
13627 
08C6 
8BC7 
BBD5GT 
01308 
813E8 
BBFS 
813E8 
oar/ 
BBG7 
BBH8 
8B38 
8131(7 
8BL7GT 
6086 
61387 

eBQ7GT 

8BY6G 
805GT 
OGB 
8C7 

03G 
8021 
60138 
8CD8G 
604 
808 
8D7G 
808G 
6E5 
8E7 
6F4 
8F5 
6F6 
BFBGT 
8F7 
SF7G 
808G 
BH4GT 
6013 

824 
BJSGT 
638 
637 
838G 
8K4A 
BK5GT 
BKBGT 
6E7 
8K8 
eLbG 
6L6 
BLBG 
6L6GA 
BLeGAY 
817 
614 
6N6G 
6N7GT 

6Q7GT 
6R7 
6RS 
604 
6070 
608GT 
BSA7GT 
fiSA7GTY 
BS137Y 
8607 
BSD7GT 
eSFb 
8SF7 
88G7 
68117 
8637 
B8K7GT 
6SL7GT 
85N7GT 
8SN7GT 
6SQ7GT 
1257 

"T A B" 
THAT'S A BUY 

"WILLIAMSON'. 10W H1 -F1 KIT 
10 to 20000 cycles with Easel Internationally Famous: 
For HiFi eoth«iaets. Iucl Pwr supply, selected parte: 
Balanced resiet. 59.95 
W'mson Pr.Arnp Kit & Teno boost Amplifier, 

hoeei,. parte, p poi 534.95 
10 o 20000 cycles. only 34 % distºrtion at 5E 8' out pt 
tubes. Parte, chaste.. lem utput XFMR. 527.95 

.. UTC HI-FI Outppt Xfr. for P.P. 2A3. 684, BAS & 
6L6. Ced cur 30 W; Sec 5 tape 234 to 250 ohme 16.95 
Thermodor Outp t Xfmr. Hi-Fi Studio Quality P.P. 
894, 2A8 8A3 Univ. Seo 15 Watt $18.49 
Output Xfmr, Hi -i Studio Quality for Williemnon 
AmptUniverml Sec. lOWatt 817.98 
GE Dual Rahn Cartridge RPX OSO 57.29 
GE Relue Cartridge RPX040 or 041 37.9 
GE.S1201D HI-FI 12' PM Spkr 518.98 
Sensational 10' Hi Fi Spkr Ideal 30 Watt Home Sire. 
30 to 16000 cps Rang. English nefgr 518.98 
Eleetro Voice EV16H dual twill Cart $2.98 

O to S12elenium rVariable VDC/2 Amp. DC 
supply. eased and completely 

LABo -inpt. 115v/60 y. 
apply. filament D.C. plating. bat- 

tery charging, model railroad. in- 
cludes voltage or greed control and 
center off revere/me ow. Ideal for 
two "HO" locomotive., $10.95 

2 fer 520.00 
PARTS CABLNET 

50 Draw H. Steel 3434'8/18 W/9'L/86 Ws. Drew. 
3 WDñwrH/e'1. $38. 
100 

Drew 
MI 

yy6Steel 87'H/30N'W/1434'L/120 lb,. 
Draws 8'33/9'8' 12'L 539.90 Write Ier Quantity Price "EXTEND DO" 

TUBE CARTONS STILE SIZE Per/100 Per/500 Per/1000 
Min 1.SQe234 .85 4.10 7.76 

Sml G 114;Qx434 1.35 5.50 12.46 
114 9Qa334 1.00 4.86 8.46 

But Loge 34'SQa634 2.96 13.50 24.95 
ATTENUATORS 

7470 & 1083 ohm 12 etor W.W $3.98 DUAL 25000 ohm 20 etp 3.98 DUAL 13000 ohm 20 sop 3.98 
I00 000 ob.. 20 step 3DB/Step 4.98 
Barometric 040K ohm. 1.98 

1.91.999 

1.99 
145 
.90 

2.98 
149 
.69 

3.65 

5.98 
1.00 
1.19 
79 

2.98 
.79 

2.79 
1.64 

.82 
149 

.69 
1.29 

.59 
189 

.79 
9 

1 
1.3 

19 
.89 

1.19 
1.09 

.79 
1.19 

.69 
1.29 
1.65 
.89 
.79 

1.06 
149 
1.55 
1.98 

.89 

.99 
2.15 
1.45 
1.49 
1.69 1.9 
2.15 

.50 
1.45 

.79 

.79 
1.26 

.89 
29.45 

9 
2.4 9 
285 

.89 

.89 

.89 
.89 

1.39 
6.35 

.79 
.99 
79 

1.39 
1.29 
1.39 

98 
.89 

6.95 
7 65 

..59 89 
1.09 
1.19 

95 
.79 

3.2° 
.89 
.89 
.99 

1.39 
.98 
.89 
.99 
.89 

3.37 
.19 
.39 
.99 
.89 
.89 

1.39 
99 
.8`J 
.89 
.89 
.79 

2.25 
.69 

,69 

TAB "SUN -FLASH" LAMPS 
"Tab" W -Sac. 
No. Replaces Max. Each 

Uí0 Ge FT114 100 S 9.98 
No. 1 AMGLO 5804X 100 10.98 
23ST GE FT 210 200 10.98 
MGT GE FT403 
VA SYLV. 4330 

500 16.98200 

11.98 
23MT FT214 250 10.98 
220T FT110 200 10.98 
S63GTQ FT503 5000 54.98..._ 
Write for Complete "THRIFTLITE" Data Booeter- 

oc 1(.E 
WE BUY, SE 

UniteLL 
& SWAP.. 

r Focal plane shutters & 

J 
1000 ohm Type J Id Flatted Shaft 5146 
25K ohm Type J 3f' Slotted Shaft 1.9 
SOK ohm Type ;X' Flatted Shalt 145 
100K ohm Type! Jf 5t Flatted Shaft 1.45 
1 

1 m g Teg 
ype JJJ (Tripleld18haft 

1.25 
34° Shaft 4.89 

OIL CAPACITORS 
MFD EACH MFD EACH MFD EACH 

600wvde 1000wvde 2000wode 
.1 .64 45 79 1 1.49 
.25 .71 2 

L:790899 9 2e.l 1.75 
b .75 5 298 1 1.89 

1 .85 10 3.98 2 2.98 
2 99 16 4.98 3 3.69 
3 1.08 1480wvdc 9.4! 
4 1.9 .25 1.9 2500wede 
6 7.9 .5 1.39 .25 2.29 
8 2.9 
7 2.89 
10 3.29 
2x.1 .79 
28.25 .85 

1500wvdc 3000w'dc 
75 1.69 1 2.49 

1 1.79 5 2.98 
2 2.9 2 4.49 
5 3.49 3 8.98 

2e.5 .98 5 3.98 4 7.98 
END EQUIPMENT BUYS 

ART13 Speh Amp, New, Le.e Tube. 512.98 
RM29 Control Unit. BRAND NEW 12.91 
RT34/APS13 30 Me IF L .. Tubes, Ae L 7.98 
PE97 Plate Supply Udt. Le. Tub« 9.98 
1-108 Range ro 9 Calibrator. Metal Caro 
I-198 Big. Gen, Good Coud La« Tub 14.95 
SCR59S IFF Iw« Tube.. A 

Tube. 14.95 
le 3.98 

BC906 Flea. Mtr. arc. cond. Lee. Tub« 29.90 
1-122A Big Geo. 116V/50 Cl 149.50 
BC221 Sig Gen. Roe, Coad 120.00 
SCR522A Lem/Xtale w/Tubes 9.95 

KITS AND COMPONENTS 
SPRGE CRP3 Vert Integrator Netwk 3Ro - 

3CNDSR only 3 LEADS 294 S for 11.00 
DISC CERAMIC Dual .004 MFD/500V 6 for 51.00 
VARIAC 280CU 5A Reconditioned 918.95 
N PWR Magnifier & Cndar Lone, 01.23.4 for 55.00 
Silver & MI.. Cndsrs 30 for 2.50 
Controls, 50 ohm to 2 m.. 10 for 2.98 
Resistors, 34 & 1W, to 2 Mess 100 for 3.98 
Vitreous WW Resistors. S for .69 

TUBES 
8357 
6ST7 

1.09 
1.33 

OSU7GTY 3.37 
8827 1.05 
6T7G .89 
BTS 1.09 
81/4/132 X4 .79 
BA 4GT 
805/805 
BU7G 

112B2ßA7Á8 

12)106 
128E6 

.99 
1.09 

.69 
BV3 1.89 
BVB 2.25 
BVBGT .69 
8V8 1.99 
BW4GT .69 
BWeGT .89 
8W7G 1.33 
8X4 .69 
8X5GT .75 
6Y6G 1.27 
BY7G .89 
8270 .89 
fIZY X7249 / XL .89 
7A3 
7A8 .79 
7A7 .99 
7AA .89 

.99 

7AD7 149 
7AF7 .89 

12BF8 
12887 
12BY7 
12827 
1208 
12F5GT 
12336 
12J6GT 
1227GT 
12K7GT 
12K8 
12Q7GT 
I2S8GT 
12SA7GT 
12007 
I2SF5GT 
12SF7GT 
12SG7 
126147 
12SJ7GT 
126E7 
12S1.7GT 
12SN7GT 
12SQ7GT 
12087 
12X3 
1223 
14A4 

.85 
1.29 
1.35 
1.25 
1.39 

.79 

.89 

.69 

.99 

.89 

.99 

.79 

.98 

.89 
1.39 

.79 

.59 

.89 
1.10 

.79 

.79 

.89 

.79 

.90 
98 

1.09 
1427/1287 .... .99 
142F7/XXD .. 1.19 
14138 .99 

36C6 
36LOGT 
35T 

Infrared Snoepersn000 
Image -Converter Tube HiSeneitivlty 
simplified design 2' dia. Willemite screen 
-Reeolution up to 350 lines/in. Com- 
plete data & tube, es. 54.9812 for $9.49 

SELENIUM RECTIFIERS 
We epeefalfre in Re.tüere and Power .0001 « 
to your epeeificetioos. Immediate delivery. 

Current 18//14 28/18 36/28 64/48 100/1 
(Coot.) volt. volts volts v ta Wi+ 

2 amp 2.20 3.60 6.50 15.lß 
4 arno 3.75 6.75 8.75 13.06 

10 amp 6.75 9.98 12.00 20.00 45.00 

20 amp 13.25 16.20 24.00 36.00 
52.08 

30 amp 18.50 24.30 36.00 
38 amp 21.50 45.00 
C.T Reet 100 amp 10-0-10V 935.00 

70 anur...43.90 
Full W Wave Bolen Rao ASTrane. with A4et. Tapatla 
Kit form. All 115V/66ey Input 
UP to 18VDC at 12 ampe 1191 up to 32VDC at 12 amp. 

148.66 up o 82VDC at 48 amq 4110 lie o 20V DC at 8 orno. 
°This Samp Vier ha. uo e.diog tape. 

RECT XFMRS 115V PRI 
18.8-19.2-204 Volta/124n. 518.99 
31-32-34-388 Volt/19 Amy 2Kvme 18.71 
18-12-9-CT-511-18V./4A 6.71 
18-12-9-CT-D--12-í8V./í2A 36.78 

3`.79 18-12-9--CT-9-12--18V./242 

2eohm 50W Modal J 
15 ohm 26W w/kaob 
60 ohm 53W whaob 
200 ohm 26W Model D 
250 ohm 25W 9s.. 1.391 4 for 405 
300 ohm 100W Model P 
350. 500. 8000 ohm Blotted .haft 10W....3 for 1.00 
1000 obm 26W Model J 219 
10000 ohm 50W Modal J 481 

TAB oG R 
WRITE FOR IT 

WE STOCK LARGE VARIETY OF 

COMPONENTS. TELL US YOUR NEEDS. 

SELL US YOUR TUBES 8 EQUIPMENT. 

STAB" TESTED 
81 GUARANTEED 

PRICES SUBJECT TO CHANGE 

69 117P7GT 1.39 705A/8021 1.98 
79 11723 .59 707A 7.90 

4 8 11724GT 1.39 707B 17.49 
35TG 3 45 11726GT 1.19 710A/8011 .95 
358'4 59 11727GT 1.49 713A 
35Y4 69 F1232 7.90 L71414 
3523 79 T125 12.49 714AY 
3524GT 69 F1272 19.98 716A 
3625GT 59 VTI27A 3.90 715B 

49 CV148 4.98 715C 
65 150T 14.50 717A 
69 VT158 14.49 718ßY 
59 F0166 49.00 718CY 

RK39 289 FG172 42.50 719A 
39/44 59 1828 1.20 721A 
CRC40 59 F0190 12.80 722A/207 
T40 4 29 T200 22.98 722A 
TZ40 3 98 201A/CX301A . .98 723A/B 
40 109 203A 5.98 7242 
HY402 3 75 205B/VT2 1.69 724B 
41 79 0E208 3.15 725A 
42 69 211/VT4C .45 7282 
43 85 CE215 8.98 7288 
45 69 11X215 9.95 726C 
450/VT52 65 8'E215Á .18 801A 
9523 69 217C 8.75 802 . 

4525GT 89 227A 4.98 803 3. 
48 89 231 1.20 804 
47 99 242C 3.95 805 
48 1 99 244A 4.15 807 
111,48A 14 85 247A 9.95 808 

REL38/834. . .. 
38 
37 
38 

5.90 
649 
8.50 

2145 
149 

48.45 
4415 
49.95 

2.49 

2:22 .475 
21.50 
3.95 

6.90 
6.90 

59.95 
69.95 
45 

1.65 
2.98 

Use Your Priority for SPEEDY DELIVERY-Exfe-d Your DO R Co, t-0-0 No,. 

7A,,7 
72117 

1.99 
1.19 

7B9 .79 
785 .79 
7B8 .79 
B7 .89 

7138 .89 
7C4/1203A .79 
705 .98 
706 .99 
7C7 1.49 
7C23 72.00 
7029 e 69.95 
7E5/1201 1.29 
7E6 .89 
7E7 .89 
7F7 1.25 
7E8 2.19 
707/1232 1.29 
7117 .89 
737 1.09 
71(7 1.9 
7L7 1.19 
7N7 1.19 

.79 

.99 
1.09 
1.03 
1.39 

7Q7 
7R7 
767 
7T7 
7V7 
7W'7 1.19 
7X7/XXFM 119 

14198 
1406 
14C7. 
14E6. 
14E7 
14F7 
14F8 
14117 
1417 
1417 
14Q7 
14R7 
1467 
14 W7 
14X7 
15E 
1510 
F(117 
18 
19 
19BG8G 
í9T8 
19V 
T20/1623 
'l'Ú520 
TZ2- 
90 
BK202 
9X21 
22 
24 

.89 
1.09 
1.09 

.99 
1.09 
1.09 
1.29 

.99 
1.19 
1.49 
1.09 
1.19 
1.09 
1.09 
1.23 
1.98 

.89 
3.95 

.98 
.69 
1.79 
1.09 
1.62 
3.79 
5,19 
3.79 
1.17 
8.95 
3.75 
.99 
.85 

R 4 7.50 
49 .83 
50 1.19 
EF50 .98 
5035 1.19 
50136 .79 
5005 .69 
5008 1.49 
501.6GT .69 
50X6 .89 
50YfiGT .79 
50Z7G .98 
52 .99 
53 .69 
T55 8.79 
56 1.06 
56 .85 
57 .79 
58 .79 
59 1.78 
T60 1049 
11Y69 4.98 
7027 1.59 
V70D 4.45 
70L70T 1.59 
712 .79 
72 .9S 
CR72 1.20 
CRP 73 1.49 
73 1.67 
11174 .29 

2499 - 3.75 
250R 9.90 
250TH 22.25 
090T1. 18.50 
H K254 14.49 
2628 3.98 
274B 3.45 
276A 9.89 
T300 26.98 
304TH 9.75 
304T1 9.50 
3072/11K75 . 4.85 
3í0A 6.75 
311CH 10.95 
3í3C 2.98 
311TC 10.50 
3162 1.49 
316T 10.50 
323A 24.25 
327A 4.95 
350A 6.50 
3509 5.90 
353A 4.65 
H1í354 24.98 
355:1 14.15 
36828 7.75 
371B .90 
380A .79 
3882 1.49 
393A 8.90 
394A 4.90 

809 
810 
811 
812 
813 
814 
815 
816/8663r. 
826 
828 
829 
8208 
8300 
832 
ß32A 
833A 
834 
838 
837 
838 

645 
849 
85- 
860 
861 
884 
865 
866A 
868/CEIC 
569 

2.43 
10 98 

2 90 
2.70 

345 
2.45 
1.07 

.95 
11.9 
11.49 
12.45 
3.49 
9.65 
9.66 

39.45 
5.95 
4 75 
1 45 
3 98 

39 
4 90 

29 45 
19 98 

4 90 
23 95 

39 
1.9 
1.69 
3.49 

36.95 

Top Dollar Paid for Your Surplus Tub( s -Send List and Prices 

7Z4Y4 
7 

BDC-15 

.69 24A 

.69 240/3024 
4.98 2526 

lO Y .43 25A7 
G\'11 5.25 25AC5GT 
UXCVII 5.25 2521 5C 
12A .89 25150011Y 
1225 1.39 2506 
1228 .89 251.60T 
12A7 1.29 25\\.40T 
12A8GT .79 25Y5 
12207 1.45 2525 
12AH7GT 1.99 95Z6GT 
122E5 1.98 26 
12AK5W 2.98 27 
12215 1.11 FG272 
12AT6 .59 H\'27 
12AT7 .93 RK28A 
122176 .89 2007 
122177 .74 30 
12AV6 .69 31 .59 
12AV7 1.35 HY31Z 2.75 
1220'6 1.79 32.. . .49 
12AX4GT 1.20 12032/5558 ....13.85 
122X7 .99 32L7G7 1.49 
12AY7 2.95 33 .59 

.79 35/51 .89 
1.75 35A5 .79 

.89 36135 .79 

1.10 

1.99 
199 
1.59 
1.9 
1.19 
1.18 

.69 

.89 

.79 

.99 

.79 

.69 
8.70 

10.95 
4.89 
1.39 

.79 

HY76 4.59 
75 .9 
75TL 6.8. 
76 .79 
77 .6. 

78 1.05 
79 .89 
80 .69 
8l 1.69 
FG81A 3.90 
82 1.19 
82V 1.39 
83 1.45 
83V 1.79 
83/67.4 .99 
85- .79 
89 .75 
VR92 .25 
F095/5660 24.85 
FG 98 19.95 
100TH 8.89 
102D 2.98 
102G 2.98 
F0104 37.98 
FG105 1898 
VU111 1.45 

.75 

.79 
1.59 
1.79 

HY114B 
HY115/145. . . 

117L/M7GT. . 

117N7GT 

FP400 15.8 
4172 8.05 
0íA342 29.95 
446/2040 1.89 
44613 3.89 
450TH 44.00 
450TL 47.00 
460/HF200 15.95 
W1489 13.95 
G1.4712 2.69 
01.502A 1.79 
P11507 9.98 
G1.520 22.00 
521 6.98 
W1,532 3.89 
55011 19 95 
5752/975 13 75 
W L579 10 49 
WI.579B 12.98 

.19 
6I6ß 37.00 
K11627 19.00 
WL670A 11.98 
W1676 39.95 
1\'1.677 34.00 
7111.4 5.89 
702A 29 
702E 

2. 
5.98 

703A 5.98 
7042 .98 

8722 
GE972A 
878 
979 
804/6Q6G 
885 
893A 
922 
923 
927/CE25 
929 
930 
931A 
954 
955 
956 
957 
9582 
967/FG17 
973 
991 
F511000 
0E1005 
CK1006 
0E1007 
0E1090 
111100 
81130 
E1148 
HY123IZ 

3.69 
5.49 
1.39 
1.95 
1.80 
145 

150.00 
1.75 
1.10 
1.19 
1.33 
1.25 
6.90 

36 
.45 
.67 

3.95 
10.75 

1..50 
39 

.85 
349 
.89 

3.69 
5.00 

12.00 
1.35 
5.39 

$2.59 
1_91 
2.49 
1.98 

1612 1.98 
1813/6FOX .19 
1818 .74 
1619 .25 
1820 5.75 
1822 2.59 
1824 1.90 
1825 .39 
1628 .39 
1629 .29 
1630 .97 
1831 .74 
1832 .77 
1833 .73 
1834 .73 
1636 149 
1108 3.19 
1842 .67 

.95 
2000T 149.50 
2050 1.47 
2061 1.19 
6610 5.98 
6617 3.39 
5508A 5.95 
5694 6.65 
5837 7.15 
5438 4.79 
5651 3.05 
5854 2.95 
5658 6 10 
5658 
5883 1.85 
6870 6.98 
5884 14.98 
6688 3.90 
5887 5.75 
5892 7.69 
6893 7.69 
5894 3.65 
6718 10.15 
5719 12.75 
5728 4 9 
6744/CK61OCK 6.49 
b749 4.39 
5751 5.45 
5783 1.70 
5812 2.99 
5814 5.49 
5940 12.75 
5881 3.9 
X8030 4 49 
UX8663 .69 
8002R 99.50 
6005 6.95 
8008 6.4- 
8012 2.89 
8013 2.75 
8013A 6.45 
80142 9.95 
8020 1.25 
8025 5.79 
9001 1.65 
9002 1.29 
9003 1.69 
9004 .42 
9005 1 45 
9 ...........39 

Sub-Miniatures 
W rite for 

further Knout. 

2E31 1.49 
2E36 2.19 
2E41 2.39 
2E43 1.39 
2021 2.39 
CK512AX 3.15 
CK522AX 2.49 
CK525AX 3.15 
CK52SAX 3.95 
CK534AX .89 
CK536AX .89 
CK538DX 89 

CE573AX%8028 4.45 
0E1027 3.35 
0E1028 9.98 
CK1089 2.98 
CK1090 2.98 
CK5672 2.29 
CK5678 2.9 
CK5678 2.45 
0E6697 5.98 
CK5702 7.45 
CK5703 .98 
0E5704 4.39 
CK5783 6.69 
CK5784 7.40 
01(5826 5.98 
0E5851 4.98 
0E5875 1.98 

C'Ray Tubes 
2AP1 11.90 
3API 10.69 
SAPIA 14.25 
3BP1 7.19 

THAT'S 
11) BUY "T A B /f THAT'S 

B 
BUY 

DEPT. 4E 

49 

14.98 
2.28 

8&PI/080P1 4.Ñ 

3FP7A 14.98 
3G PI 4.70 
3HP7 
3HP14 14 
3217 MAO 

111. 

43JPP1Ì10 

í9N5 

6A 
IB f N 

6BP1 441 
5BP1A 14.98 
eBP4 4.75 

4.78 
BCPIA 22.50 
5017 11. 

8.a9/ 
M242M56CPP7IAlA 

SPÌH 
5HP4 9.75 
53P2 24.40 
531°4 26.78 
5LP1 
6LP7 19.15 
5LP7A 38.00 
5MPSNPI1 9.71 

7EP4 17.98 

ñGPP7 181 
')LP7 I.M 
1219P7 16.85 
12DP7A 49.50 
2GPl 49.08 

120P7 16.89 
12HP7 I7N 

I5. 
2JP4 .N 
2KP9 47.10 

711P4 3.38 
q2 15.68 
905 149 

.25 

912 99.90 

814A I.Ó 
Capacitor 

MMF KV Emile 
25 7.5 1.19 
IY 20 7.98 

55 20 9.M 
150 20 14.98 
12 32 12.95 
25 32 14.95 

Xtal82 

I 7.6 
16.10 
1.49 

b0 
Dtedee 

Many Lete Dat« 
Leteet JAN Spe.. 
1021 .79 
N21A 1.61 
N21R 341 
N'21C 27.48 
NY2 1.11 
N 23 1.14 
N23A 2.48 
N23H 7.75 
N25 7.45 
126 118 
127 1.5/ 
Nl9 1.50 
N:t'2 25.50 
134 .64 
N34Á .95 
135 1.95 
138 1.51 
119 515 
140 9.91 
143 1.49 
144 1.21 
145 1.39 
N48 .N 
N48 .98 
N47 9.10 
151 11 
852 188 
N54 89 
155 2.99 
156 .N 
857 .N 
N58 1.13 
N0 N 

N161 a3/K630 
115249 

164 .59 
167 1.95 
N89 LM 

K34 1.7/ 

Money Back Guarantee 
(Co t of Md. Only) 
SS Mln. Ordor FOB 
N VC. Add Shoe. Char,« 
& 25% Dep. TRY.. 
God. la R-Et0 ̀ only. 
Prices subject to Change 

SIX CHURCH ST. NEW YORK 6, N.Y.,U.S.A.w CORNER C mg: 
90 2óó8Eß77 STE. Werth 2_ µ Mom. 
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SEARCHLIGHT SECTION 

10 STATION 
INTERCOMMUNICATING 

SYSTEMS 

An unu ual offering in a 10 station intercommunicat- 
ing system for factory and interoffice communica- 
tions. 

Built for the U. S. Navy Tyne I -A for 115 volt 60 
cycle operations with the following outstanding fea- 
tures:- 

Operates individually. and separately, by push button 
control, 10 sub -stations. 

Pilot light identification of each substation, on master 
unit. 

Transformer coupled 6V6's in push pull to provide up 
to 10 watt output. 

Amplification provided by 2-6SL's transformer con- 
trolled. 

Rectification by 2-5Y3 tubes. 
A high voltage test, power transformer providing fila- 

ment and plate voltage to all six tubes. 
Hayden 24 R.P.M. Motor, 10 VAC actuates the switch 

which blinks pilot light along each substation. 
Jensen type NF 101 6e," high fidelity speaker, 

weatherproofed. 
Tubes and audio transformers mounted, on a shock 

proof sub -chassis. 
Entire unit mounted in a sturdy grey finished steel 

cabinet i5" a 11- a 10. Weight 48 lbs. net. Each 
packed in wooden crate. 

This unit is priced at a fraction of original govern- 
ment cost. 

Price $59.50 each 

MICRO SWITCHES 
Standard make, top grade, immediate delivery 

Type No. Made By Contact Price Type No. Made ßy Contact Pride 
HR R 07-1A Acro N. D. S .35 WZ -211 DT Micro N. C. $ .35 
II RRC7-1 A Acro N. C. .25 4MD4-1A Micro D. P. S. T. .45 
YZ-R31 Micro N. O. .35 M`ZE-711(1TN Micro N. C. .95 
HR07-1 A º'l' Acro N. (1. .35 \1'P-36 Micro .45 
BZ-7RTC Micro D. P. S. T. .15 hIfTU D.P.S.T. .45 
YZ- 7 RTC: Micro N. 0. .35 WZ -11S69 Micro N. C. .35 
11-R 1,19 Alien) N. C. .15 WZ-7R"IY: Micro N. C. .35 

Ceramic Capacitors 

Disc type, 5,003 mmfd, 1,500 mmfd. 10,- 

000 mmfd # $5.00 per 100. Dual 1,500 

mmfd., Dual 1,000 and Dual 10,000 mmfd. 
Price $6.50 per 100. 

Circuit Breaker Switches 

Single Pole Non -Trip free 15 ampere 30 
volt. Made by Cutler -Hammer & Square 
D. Price $45.00 each. Cheaper in larger 
quantities. 

We have substantially large quantities of desirable electronic 
materials at bargain prices listed in our catalogue #ED5. 

To obtain a copy please write to: 

EDLIE ELECTRONICS, Inc. 
154 Greenwich Street, New York, N. Y. 

Telephone Dlgby 9-3143 

Unused 

ELECTRONIC 
COMPONENTS 

39 pieces 

BC -951-A RADAR INDICATOR 

22 pieces 

TA -12B TRANSMITTER 

24 pieces 

RA -10 -DB RECEIVER 

32 pieces 

BC -605-D INTERPHONE AMPLIFIER 

PLUS 
Large stock of AN connectors in most 
sizes . . . big assortment electronic 
components; plugs, resistors, conden- 
sers, potentiometers and other parts. 

Available for inspection at our 
Baltimore warehouse 

71t 

COMMERCIAL SURPLUS SALES CO. 

4101 Curtis Avenue 
Baltimore 26, Maryland 
Telephone: Curtis 3300 

GLASS TUBING 
PYREX - NONEX - URANIUM 

BULBS & CYLINDERS 
WRITE FOR FREE MONTHLY LIST 

HOUDE SUPPLY COMPANY 
PHONE I(EYPORT 7.1286 

M. R. #1 Box 86X Keyport, N. J. 

WE HAVE LARGE RADIO TUBES QUANTITIES OF 
TYPE PRICE TYPE PRICE TYPE PRICE ************ OZ4A... SO 70 6B9G..1. 50.93 65K7GT.. 10.96 * * 
1G6GT 0.74 68E6 1.20 6SN7GT.... 1 20 * TYPE PRICE 
1LN5 080 6C4 0.86 6SS7 0.95 * 2E22.. . 54 50 * 
IRS. 0.90 6C5GT.... 0.51 12A6....... 0.48 * 6C21 30.00 
1S4 0 86 6C6 0.75 1 ºSH7. ... 0 96 * 307A 3.75 * T4.. ... 
5U4G.... 

0.86 
0 80 

6H6 0.94 
615. ... 060 

1ºSK' 
1ºS07GT... 

0 08 
0 )0 

* 357A 44. * * 805 .... 2.9050 * 6AB7.... 090 6J5GT.... 0 51 12SR7 .... 000 * 808 1.70 
6AC7.... 1.20 6K6GT... 0 91 35Z4GT 0 85 * 8308 3.00 * 
6AL5 ... 1.00 6K7GT.... 0.70 35Z5GT 0.75 * 9005 1.30 * 6A05 ... 
6a8 

r 40 
0.93 

6SG7 0.90 
6SK7 0 96 

5OL6GT 
49 

o.90 
6 76 

* * ************ 
This offer subject to 

change and prior sale. 
SPECIAL SALE 

TYPE 805 

O 
PRICE: $2.90 

List Price: $13.50 

ETePOLITAN OVTK.SEAS SUPPLY 
MANUFACTURERS AND DISTRIBUTORS /¡A 

OF ELECTRONIC PRODUCTS 0/(P01 1TION welt \L M 
1133 BROADWAY. NEW YORK 10, N. Y. CHELSEA 3-1105 

DEPENDABILITY IN ELECTRONICS 
Attn: Industrial Purchasing Agents 

Our new Radio Master Catalogue is available to you at no charge upon receipt 
of your request on your letterhead. We are National Distributors of General Electric, 
Sylvania, Ohmite, Amphenol, Sprague, Aerovox, Sangamo, Stancor, Merit, A. H. & H., 
Simpson and many others. All telegrams, cablegrams, and inquiries acknowledged 
and promptly answered. 

MORMAN ADIO ISTRIBUTORS INC. 
94.19 MERRICK BOULEVARD JAMACIA, N.Y.- REpubiu 9- 4651 
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SEARCHLIGHT SECTION 

We 

ATTENTION INDUSTRIAL USERS ! ! ! 
have large stocks of 

Amphenol Connectors 
Allen-Bradley Potentiometers 
A M P Terminals 
Burndy Hylugs 
T & B "Sta-Kon" Terminals 
Dialco Panel Light Assemblies 

Superior Powerstats 

Ferrule Type Resistors 

Relays, Transformers and Chokes 

Tube Sockets 

Hardware 

Contactors 

Magnet Wire & Hook-up Wire 
Vacuum Condensers 

the following items and we invite your inquiries. 

Oil -filled Capacitors 
High -voltage Mica Capacitors 
High -voltage Oil -filled Capacitors 
Mica & Silver Mica Capacitors 
Tubes 
Switchboard Meters 
Crystal Diodes 
Interlock Switches 
Key Switches 
Type FP Capacitors 
Type G Capacitors 
Fiberglass Yarn 
Contactors & Contactor Coils 
T & B "Wedge -On" Terminals, 

Glass -enclosed Relays 

Welding Rod; including Type 347 

Gas -filled Condensers Tube Crocks 
We invite inquiries regarding items not listed above. 

Replies will be made to your inquiries within twenty-four 
hours after they are received by us. 

Key Electronics Division 
1801 North Longwood Street 

Wilkens 6300 
Baltimore 16, Maryland 

TUBES -ORIGINAL CARTONS 

1823 5.00 809 2.10 
1624 9.50 813 8.00 
1N22 .65 815 2.50 
2C25 .50 826 1.00 
2C26A .20 832A 8.00 
2C34 .25 836 4.00 
2C44 .50 838 3.00 
2X2/879 ... .40 841 .45 
2X2A .70 843 LOO 
3C24 1.00 850 2.00 
3E29 9.00 851 40.00 
3DP1-S2 ... 2.75 860 3.75 
4824 4.75 861 23.00 
4125 75.00 864 .35 
6C21 . .... 20.00 872A 3.50 
7H-12 . . . . . 2.50 874 1.25 
15E 1.50 878 1.75 
23D4 1.00 884 1.00 
GL146 4.75 902 3.00 
GL159 5.50 954 .15 
215A 2.25 955 .35 
282A 7.00 956 .30 
327 1.75 957 .30 
327A 2.50 CK1089 . 2.00 
371B 1.00 CK1090 .... 2.00 
393A .. ... 6.50 1616 1.00 
446 ... ... 1.00 1619 .25 
446A 1.50 1625 .40 
464A 2.50 1626 .15 
471A 1.75 1630 .55 
532A .75 1632 .65 
705A . .... 1.50 1633 .70 
715A 5.00 1641 .75 
717A 1.20 1644 .60 
718BY 20.00 1659 .50 
719A . . 15.00 1661 .50 
721A . . 2.00 1851 .75 
7248 ... 2.00 2051 ., .80 
730A . . 12.00 7193 .15 
800 5.50 8012 1.75 
802 . . . . . . 3.00 8020 1.75 803 3.50805 

3.00 9002 1.00 
807 1.35 9004 . . .38 
808 1.75 9006 .25 

T. R. LOWENTHAL CO. 
ELECTRONIC COMPONENTS 

Technical Radio Since 1919 
1205 West Sherwin Avenue, Chicago 26, Illinois 

Phone: Rogers Park 4-0784 

CERAMIC 

DISC CONDENSERS 
STANDARD BRAND 

Type Spec Price per M 

.0015 500 WVDC $45 
.0047 500 WVDC $45 
.005 500 WVDC $45 
.01 500 WVDC $45 
.01 1000 WVDC $70 
2X.001 500 WVDC $80 
2X.0015 500 WVDC $80 
2X.004 1000 WVDC $80 
2X.01 1000 WVDC $80 

additional discounts in large quantities 

ROLE ELECTRONICS INC. 
114 Liberty Street N.Y.C. 

REctor 2-8078 

SURPLUS 
BOUGHT & SOLD 

GOULD GREEN WOrth 4 80441-`iNYC 7 

PHOTOCON SALES 
1062 N. Allen Ave. SY camore 4-7156 
Pasenda 7, Calif. RY an 1-8271 

WRITE FOR OUR WINTER 24 PAGE 

SURPLUS SALES CATALOG 

WE WILL BUY YOUR NEW OR CLEAN 
USED ELECTRONIC SURPLUS: ARC -1, 
ARC -3, BC -224, BC -348, BC -312, BC -342, 
ATC, ART -13, APS-13, BC -221, LM's, 
TS -12, TS -13, TS -23, TS -34, TS -35, IE-19A, 
I-222, SCR -522, TS -100, I-100, or any BC, 
I, IE, TS, APR. 

WRITE FOR PRICES 

APR4, TS-34/AP, TS13/AP, TS148/AP, 
ARG -1, ART13, APA11, TS148, TS251, etc. 

Weston 71ì9 Electronic Analyzer 
LIKE NEW $200.00 

APN-1 Altimeter Indicator 0-1 tua. shunt. 
2.50° dial NEW 2.95 

IE13GA Test Sets for S('1t-522 NEW 35.00 
DuMont 241 Oscillograph EXC. 300.00 
DinMont 208 It Oseillograph EXC. 225.00 
U.E. CRO5Y Oscillograph EXC. 225.00 
LM & BC -221 Frequency Meters stai, tubes, 

cal. hook EXC. 99.50 
004 LX -1 UIIF Sig. Gen. 8-350 mc. Com- 

plete 500.00 
CRT -3 Two -channel Gibson Girl NEW 75.00 
Drafting Machine single scale 16" fulcrum 

less scale EXC. 35.00 
RC -463 Target xnttr 5 channel control 68-73 

with tubes EXCEI,I,ENT 100.00 
TS-34/AI' Portable Oscilloscope 

LIKE NEW 600.00 
EXC. GOND 500.00 

NOTE: One of the largest and most complete elec- 
tronic surplus stocks in the country. We have 
thousands of tubes, capacitors, plugs, accessories, 
trausmitb'rs-receivers, test equipment, etc. Send 
us your requirements. 

TERMS: Prices F.O.B. Pasadena, California. 
25% on all C.O.D. orders. Californians 
add 3% Sales Tax. Prices subject to 
change without notice. 

FOR SALE 

PLATE TRANSFORMERS 
Several hundred new 10 K.W. Amertran 
oil cooled plate transformers 115 v. 60 cy., 
1 phase primary, 17,600 volts, .5 amp sec- 
ondary. Can be furnished center tapped 
or two wire 8800 volts, 1.0 amps. Priced 
$75.00 each f.o.b. Los Angeles. Special 
Quantity discounts available. 

EPCO 
1527 E. 7th St., Los Angeles 21, Calif. 

FOR SALE 

ELECTRICAL STEEL 
We can offer about 20,000# of Hi - 
Grade Strip -.005 x 12e8" "Hipersil" 
31/4% Transformer grade - In Coils 
weighing about 900# each -Material 
new and prime but outside wrap 
weather discolored. 

GLOBE INDUSTRIES 
1815 Franklin Detroit 7, Michigan 

Phone-WOodward 1-8277 

WHOLESALE ONLY 
ELECTRONIC COMPONENTS 
AIRCRAFT EQUIPMENT 
HYDRAULICS 
RADIO & ELECTRONIC SURPLUS 

13933-9 Brush St. Detroit 3, Mich. 
Phone Townsend 9-3403 
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OIL FILLED 
CONDENSERS 

Conservative Govt. Rating 
.25 MFD-18,000 V. DC W. 

Length 131/2" -Width 4" 
Height 12"-4" H.V. Terminals 
BRAND NEW $2500 

TRANSMITTING MICA CONDENSERS 

I -0I MFD-1200v. DCW. .4.5 ea. 

2-003 MFD-2500v. DCW. .45 ea. 

3-0011 MFD-á,000v.... 2.00 ea. 

4-405 MFD-5,000v..... 3.50 ea. 

Many Others in Stock 

BATHTUB CONDENSERS 
2x.08 MFD 600v. TT .30 .5 MFD 400v. ST.. .25 
.25 MFD 600v. TT .25 .5 MFD 600v. TT.. .30 
2x.25 MFD 600v. TT .35 2x.1 MFD 600v. ST .26 
.25 MFD I,000v. TT .45 3x.1 MFD 600v. TT .30 

Many Others In Stock 

G.E. PLUG IN RELAYS 
COIL -2200 OHMS CONTACTS -SPOT 

OPERATES AT 4.5 MA PRICE -$4.00 ea. 

G.E. PLUG IN RELAYS 
COIL -700 OHMS CONTACTS -SPOT 

OPERATES AT 4 VOLTS DC 
DRAWS 6MA PRICE -$3.00 ea. 

Sigma Type 5F Low Voltage Sensitive Relays. Has 
two coils, each coil 70 OHMS one volt DC. Enclosed 
In Dust Cover. Coils may be connected in series or 
parallel or independently. Contacts are SPST nor- 
mally closed, but can be changed to S.P.D.T. 

ea. 
Sigma Relays same as above but without Dust Cover. 
Hai S.P.D.T. contacta. Price $3.00 ea. 

ADVANCE RELAYS 

Coil 24 V.D.C. 425 ohms 
Contacts 2B -Price $2.00 ea. 

G. E. Relays #CR 27M -13109P36 Coil -10,000 ohm 
Contacts 1A. 113 Operates on 8 MA...Price $1.65 

Signal Wheelock Relays #KS9665 Coil -2,000 ohms 
Contacts -1A, 1B, 1C Operates at 9 MA. 

Price -$2.75 ea. 

SIGMA SENSITIVE RELAYS 
Type SRJ, Hermetically sealed, Coll -1.0 ohms. 
Contacta-S.P.D.T. Closes at 1.0 Miliamps. 

Price 35.50 ea. 

TELEPHONE 
RELAYS 
Large Stock of 

CLARE, TYPES C. D & E 
COOKE, AUTOMATIC -ELECTRIC 

ALL TYPES of COILS and PILE-UPS 
Send De Your Specs. for Our Quote 

Clare Type C Standard Size 
Sensitive Telephone Relays 

Coll £Contacts Will Close At " Price" 
1) 6500 ohms IC 2.8 MA 52.75 ea. 
2) 6500 ohms 1B -1C 3.2 MA 2.75 ea. 
3) 6500 ohms 3A 4.0 MA 3.00 ea. 
4) 6500 ohms 3A -1B 4.0 MA 3.00 ea. 
5) 6500 ohms 1C 1.5 MA 3.25 ea. 

Clare Type G Half Size 

Sensitive Telephone Relays 
1) 6500 ohms 2A 5 MA $2.50 ea. 
2) 5800 ohms 3A 5 MA 2.50 ea. 

15800 ohms 2B -1C 5 MA 2.50 ea. 
4850 ohms 1C 3.5 MA 2.50 ea. 
3800 ohms 1C 6 MA 2.00 ea. 

All above Relays may be used for continuous duty 
operation on 110V, D.C. 

Other Type G Telephone Relays 
1) 1300 ohms 1A -1C 24 or 48V. 2.50 ea. 
2) 700 ohms 2A -1C 24V. 2.50 ea. 

Legend (A) Normally open set of contacts. 
(B) Normally closed set of contacta. 

(C) 
Single 
ont e 

pole double throw set of 

MA = MUllamos. 

Chase 
Electronic Supply Co. 

222 Fulton St. 
New York 7, N. Y. 

Dlgby 4-3088 
H011is 4-5033 

U 

i 

S4ce4 úz 

7ede 5.94ezeteete 
We are now in production of the TS -125 and offer a limited 
precision 10 centimeter power measuring radar test sets. 

Write for full details. 

quantity of these 

Other pieces available include: 
TS-1ARR TS-118/AP I-212 BC -1255/A 
TS-3A/AP TS-125/AP 1-222/A BC -1287/A 
TS -8A / U TS -127/U 1-225 BC -1277 
TS-10A/APN-1 TS-131/AP 1-233 BE -67 
TS-11/AP TS-144TRC-6 IE-21/A LAD 
TS -12 TS -153 1E-36 LAF 
TS -13 TS-155A/AP IF -12/C LAG 
TS -14 TS-170/ARN-5 15-185 LMI3 
TS-15B/AP TS-173/UR AN-PNS-1 LU2 
TS-16/APN TS -174/U BC -221(') LU3 
TS -19 TS -175/U BC -376 OAA-2 
TS-23/AP TS-184/AP BC -638 P4E 
TS-27/TS TS-197/CPM-4 BC -906/D TAA-16EA 
TS-32A/TRC-1 TS-203/AP BC -949/A TS54SE 
TS-33/AP T5-204/AP BC -1060/A TSX3SE 
TS-34/AP T5-205/AP BC -1066/A TSX4SE 
TS-34A/AP TS-220/TSM BC -1201/A TTS-4BR 
TS-35/AP TS -226A BC -1203 TTX-10RH 
TS-36/AP TS-233/TPN-2 BC -1236/A TUN-9HU 
TS-24/APM-3 TS -251 
TS-46/AP TS -263 
TS-47/APR TS -268 'tr'siA.ki5,'e1) +.ì... 4 TS -51 /APG-4 TS-270A/UP 
TS-56/AP 
TS -60/U 

TS-281/TRC-7 
TS -301 / U OUR 

TS-61/AP 
TS-62/AP 

TS-314/FSM-1 
TS -323 

là ; GUARANTEE 
TS-69/AP TS -324/U 
TS-76/APM-3 
TS-87/AP 
TS-89/AP 
TS-96/TPS-1 
TS-98/AP 
TS -100, AP 
TS-101/AP 
TS-102/AP 

TS -389/U 
TS -421/U 
T5-487/ U 
1-56 
I -95/A 
I -106/A 
1-122 
1-130A 

Each piece is lab- 
oratoY tested to 
assure compliance 
with the original 

7 specifications. 
TS-108/AP 1-145 
TS-110/AP 
TS-111/CP 
TS-117/GP 

1-177 
1-178 
I -208/A 

{._ 1;J,'i(. 1)i! :.`r.:_ v' 

Don't forget, we buy Test 

Cable: WESLAB 
Equipment tool 

Tel. Boston: WE 5-4500 

' 2U£aoet, 4dota 
2Uutoec 93, Vlaw.. 

TRANSFORMERS 400-2600 Cyc. 
Hermetically Sealed 

#7096 Filament. Prim. 80-115V. Sec. 5V. @ IA; 
6.5V. @ 6A; 6.5V. @ I.2A & 2.5V. @ 1.75A 
(Ins. 10KV.) NEW -$2.50 Ea. 

#7098 Plate. Prins. 80-115V. Sec. 700 V. Ct. @ 110 
Ma. plus 1800V. @ 7.0 Ma. for Scope. 

NEW $2.75 Ea. 

MINIATURE BLOWER ASSEMBLY 
Type #C -2ßP -1A (Oster) 27.5V. 1/100 1.1'., 7000 

R.P.M. Bakelite Housing. Horiz. Site. 
N EW-$4.95 

CORD SETS -With Plugs 
CD -501 for SCR 284 (BC -654) and GN 45 Hand 

Generator NEW -$1.75 
CD -510 for SCR 204 (BC -654) and PE -103 Dyna- 

motor NEW -$I.75 TELEGON MOTOR 
CD -442 for BC -342 Receiver to Junction Box Kollsman #3155-971B (W.E. #KS -10197) 6 Ter - 

NEW -32.50 urinals. NEW $3.95 
Mateda/ subject to prior axle. 25% dep. with all orders. Bal. C.O.D. Orders received less postage, shipped 
express; minimum General order $.3.00. 

FOREST SALES CO., INC. 
701 MADISON ST. EU. 6-1663 OAK PARK, ILL. 

CD -764 tor BC -610 Trans. to Mod NEW -$2.50 
CD -963 for SCII -522 (PIS -171 Conn.) NEW-$1.95 

MULTI-COND. CABLE 
3 Cond. #18AWG Shielded. Rubber Outer Jacket. 

'A" O.D. (24)4 ft. coil) NEW $1.49 
6 Cond. #18AWG Rubber Jacket. %" O.D. (2514 ft. 

coil) NEW -$1.95 
PATCH CORDS 

2 ft. long. Ends with PL -47 plugs. Red fabric cov- 
ered cable NEW- .75 ea. 

(3 for $2.00) 
COAXIAL CABLE 

KG -8/u with PL -250 & Special Conn. on ends. 
NEW -50 ft. coil $4.75 

52 alun Cable unmarked. (Minimum order 50 ft.) 
NEW -51C ft. 

FOR QUICK ACTION We BUY 
FORRO YOU 

Any Kind of Electronic Equipment Bought or Sold We SELL TO YYOODU OFFERING -800 RAYTHEON-CK503AX-.650 each. 

ELECTRONIC SURPLUS BROKERS 
148 CHAMBERS ST., NEW YORK RECTOR 2-1511 
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SEARCHLIGHT SECTION 

D. 

GEAR HEAD MOTORS 
FIG. A -General Electric. DC Motor model 5RA-50- 
1,322, 34 H.P. 4000 RPM, 60v -8.3a armature and 
27v -2.9a field, reversible and has magnetic brake. 
Gear Box No. T8254252G1 with built-in clutch, con- 
trolled by lever on front top. $4" power shaft, turn- 
ing 380 RPM, has removable sprocket gear on left 
side and 13%" pinion gear on right. Ball -bearings 
throughout. Size 6xWa12". Wt. 14 lbs. Acquisition 
cost $194.00. Our price NEW $12.95 

FIG. B -General Electric. Motor also No. 5BA60- 
1J22 (Refer to description above). Gear Box No. 
T8254261(41 with built-in clutch, controlled by ax- 
ial pull on rod running through 8W hollow shaft 
extending from left side. Hollow shaft, and take-off 
for 5/18" slotted shaft on right side, both turn 160 
RPM. Dual gear on right side turns 120 RPM. Ball - 
bearings throughout. Size, less shaft extension, 
6x8x13". Wt. 18 lbs. Acquisition cost $207.00. Our 
price NEW $14.95 

FIG. E -Emerson Electric. Type D44FZ-454-0417. 
DC Motor is 1 MP. 5800 RPM with 27v 40a arma- 
ture and 27v -2.5a field, reversible. Built-in clutch 
Is controlled by shaft on front top. 7/16" power 
shaft, turning 480 RPM, is 9/16" long on right side 
and has removable gear on left. Ball -bearings 
throughout. Size 63%4%x11". Wt. 15% lbs Price 
NEW $12.95 
Note: Above Gear Box available with an Eicor 34 
A.P. DC motor, 4000 RPM, 60v -8.3a armature and 
27v -2.3a field. Power shaft turns 330 IRPM Price 
NEW $10.95 

FIG. D-Dumore. Spec. #5277. 34 H.P. 24 volts AC 
or DC, 20 amps. 94" power shaft, turning 200 RPM. 
Is Ys' long on either side with removable sprocket 
gears. 3x31/2x8". Wt. 3 lbs. Price NEW $4.45 

F. 

FIG. C-1/º H.P. DC MOTORS 
All have 60 volt -8.3 amp armatures and 24 volt- 
2.3 amp fields, ball -bearings, and are reversible. 

General Electric -Model 5BA50LJ2A. 4000 RPM. 
30" spline shaft I" long. 6x430x8". Wt. 8% lbs. 
Price NEW $7.45 

Eicor-Part No. 82706. 4500 RPM. 30" spline shaft 
9/16" long. Cones with 3" long spline adapter with 
W. bore on take-off end. 6x434x734". Wt. 9 lbs. 
Price NEW $7.45 

Eicor-l'art No. 305975. 4000 RPM. 7/16" shaft 1" 
long. Has key -way and threaded end for lock -nut. 
53%434x83¢". Wt. 9% lbs. Price NEW $7.45 

SPECIALS 
FIG. F -Emerson Electric. Type D44F0447-0417. 1 

H.P. 5400 RPM. 12 volts, 100 amps. Double -end 
shaft 3" dia. by 1-3/16" length on each end. 
43%41/2x9". Wt. 17 lbs. Price NEW $8.50 

FIG. G-Amplidyne Motor Generator. Emerson 
Electric. #5AM31NJ18A. Input 27 VDC 44 amps. 
Output 60 VDC-8.8 amps. 530 watts, 8300 RPM. 
0x8x12". Wt. .34 lbs. Price NEW $7.95 

WHITE -ROGER SERVO MOTORS -24 VDC. 
Torque 150 in. lbs. Reversible. Control box on top 
has limit switches, relays, and selenium rectifiers 
(to block AC out of motor). 5x5x4". Can be sup- 
plied in Models 6904-5 RPM, 6904-3% RPM, or 
6905-2% RPM. Price each NEW $8.95 

DM 42A DYNAMOTOR-G.E. Model 5DY81AB12. 

NEWInput 

14v -46a, Output: 515/1030/2/8 volts. Price 

RHEOSTAT 

Idael for regulating voltage on 
motors, generators, seldering irons, 
etc. Rated 100 watts, double wind- 
ings, and dual female 25 amp. 125 
volt receptacles. Supplied in either 
2.0 or 5.75 ohm models. (Specify). 
7x534x13$". Wt. 2% lbs. Price NEW 
ONLY $1.95 

ELAPSED TIME METER 

General Electric. Sym. M305. Indi- 
cates 1-99,999 hours. 115 VAC, 60 
cycles. 3" round bakelite case. 
Square flush face. Price NEW.$I 1.50 

OPEN TYPE 
TRANSFORMERS-60CY. 
#0092. Input 115/230 V. Output 18 
V at 100 amps. Secondary leads 18" 
long. 74fix5x0". Wt. 40 lbs. 

$Pri 0 ce 

#4329. Input 115 V. Output 25 V at 9 amp. 
33x4x4". Wt. Ers lbs. Price NEW $3.75 

#306. Input 115 V. Output 11 V at 5 amp. 
230x33%2%". Wt. 3 lbs. Price NEW $2.95 

#1940. Input 115 V. Output 10.5 V at 5 amp. 
33%4x230". Wt. 3 lbs. NEW $2.95 

#506. Input 229 V. Output 15 V at 10 amp. 
33x4ri%3". Wt. 6% lbs. Price NEW $3.50 

PROMPT DELIVERY ON ALL ORDERS -ALL MERCHANDISE FULLY GUARANTEED 

Terms: Prices FOB St. Louis. Cash or 259/6 with orders. Balance COD. Rated 

Concerns (D&B) Net 10 days cash. Prices subject to change without notice. 

McNEAL ELECTRIC & EQUIPMENT CO. 
4736 OLIVE STREET ST. LOUIS 8, MO. 

AI\1IÌBR-4 LABORATORY RECEIVERS 
Complete with all five Tuning Units covering 38.4,000 Mc., plugs, cables, antennas, 
wavetraps, mobile accessories, 100 page technical manual. Versatile, accurate, com- 
pact -the aristocrat of lab receivers in this range. Write for data and quotations. 
We have all types of laboratory, industrial and aircraft electronic equipment in stock: 
power supplies up to 800 amperes at 24V DC, and 15,000v at 500MA DC, 60 cycle input; 
signal generators, transmitters, receivers, frequency meters, test equipment microwave 
equipment. Let us suggest an anwser to your problem -and GET OUR QUOTATION 
BEFORE YOU BUY. 
We also purchase the above material -single units to complete stocks -or we will 
exchange for equipment you can use. At this time, we particularly need MICROWAVE 
EQUIPMENT and TUBES. 

ENGINEERING ASSOCIATES 
424 Patterson Road Dayton 9, Ohio 

R.C.A. Model MI -8167 

TRANSMITTERS 
Point-to-point communications 

* * 
* * 
* * * * * * * * * 
* 
* 
* * * * * * * * * * * * * * 
1. Freq. Range: 2000 to 20,000 IKcs. 

R Output:350 Watts C.W. 250 Watts Radiotelephone * Input: 190 to 250 Volts AC 50/60 cps. 
- Size: 60" high, 17" wide, 27" deep. 

* Tubes: 807s, 813s, 805e, 866a. 
Crystal Oscillator unit built-in, fully shielded and 

*stable. All self contained including antenna net- 
work. Master Oscillator unit (available) tits In 
plane of Xtal unit. Speech amplifier is only ex- 
ternal unit and has 110/220 v. AC Input, tour * stages, high gain. Total net weight, 625 lbs. * Complete! New! From, Stock! Quantities! 

Prices on Request. 

* COMMUNICATION DEVICES CO. 
INCORPORATED 

*2331 Twelfth Ave. N. Y, 27, N. Y. 

CONDENSERS 
OIL CONDENSER SPECIAL 
10 mfd.-600 v....$ .89 
Three term, bat. mntg. channel type. 
Dims. 33/4"x21/2 "x2". Two 5 mfd. sec- 
tions rated 400 V at 72 deq "C". 1800 V 
test. Meets commercial specs. for 600 V. 
operation up to 40 deg "C". Ideal for 
filter or power factor application. Zs - 
peat sales prove this rugged high qual- 
ity condenser to be of outstanding 
value. Carton of 24, weight 

$ .79 42 lbs. Large qua. available 
See our advertisement in Electronics, 
Jan. 1952 for other condensers, switches, 
relays, tubes, mica & silver mica con- 
densers. Large quantities of transmit- 
ting mica condensers, "J" pots; bath- 
tub & channel condensers. 

MONMOUTH RADIO 
LABORATORIES 

ART HANKINS, Prop. 
Box 159 Oakhurst, N. J. 

Long Branch 6-5192 
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BRAND 
GUARANTEED 

NEW METERS INSTRUMENTS 
0-50 
0-100 
0-100 
0-200 

D. C. MICROAMMETERS 
SIMPSON 29, P s 41" case @ $13.05 SIMPSON 25, 3%" round @ 11.25 
WESTON 643, 4%" round flush case @ 21.00 
SIMPSON 29, 4" x 4%" case @ 9.60 

10 
15 

15 

A. C. VOLTMETERS 
SIMPSON 59, 4" x 4%" case @ 
GENERAL ELECTRIC AW-41, 234" 
round @ 
WESTINGHOUSE NA -35, 334" round, 
MR35W015ACVV @ 

$9.75 

4.95 

5.50 
D. C. MILLIAMMETERS 40 WESTON 517, 234^ round metal, black 

0-1 
0-2 

5-0-5 

SUN 3ÁP259, 334" round @ $5.50 WESTINGHOUSE NX-35, 3%" 
round @ 5.50 
WESTERN ELECTRIC, 334" round, 
concentric tune @ 4.00 

50 
150 
300 
300 

scale, calib. for 400 cycles @ 
SIMPSON 59, 4" x 434^ case @ 
SIMPSON 55, 334" round @ 
SIMPSON 55, 3%" round @ 
BURLINGTON 22A, 24" round metal @ 

4.50 
9.75 
9.60 
9.60 
6.00 

0-15 SIMPSON 26, 334" round @ 6.00 
R. F. AMMETERS 

0-150 GENERAL ELECTRIC DO -53, 3" 
square 

0-150 GRUEN 508, 234" round 1.5 GENERAL ELECTRIC, 2%" round metal 
0-200 MARION, 334" round @ 4.00 case, black scale @ $3.50 
0-200 SIMPSON 25, 334" round @ 5.95 2 WESTON 425, 334" round @ 8.50 0-300 SIMPSON 25, 334" round @ 8.70 2.5 WESTON 425, 334" round @ 8.50 
0-400 Triplett 321-T, 3%" round @ 4.95 2.5 WESTINGHOUSE NT -35, 31" round.. @ 6.00 
0-500 GENERAL ELECTRIC DW-51, 234" 3 WESTINGHOUSE NT -35, 334" round.. @ 6.50 round @ 4.50 3 WESTON 425, 3%" round, with external 
0-500 DEJIIR 312, 3" square @ 5.00 couple @ 9.50 
0-800 
0-800 

DEJUR 312, 3%" round @ 4.50 
GENERAL ELECTRIC DO -41, 334" 

5 GENERAL ELECTRIC DO -44, 3%" 
round @ 7.50 

0-1000 
round @ 5.50 
WESTERN ELECTRIC. 3W' round, 

6 GENERAL ELECTRIC DW-44, 234" 
round, black scale @ 5.50 concentric type @ 4.00 8 SIMPSON, 234" round @ 5.50 

8 WESTON 425, 3" square @ 10.50 
D. C. VOLTMETERS 

0-15 
0-30 

SIMPSON 25 334" round @ $8.85 
G1tUEN 250 )Gt, 25%" round metal @ 3.50 A. C. AMMETERS 

0-50 SIMPSON 25, 33" round @ 8.85 100 MAAC, WESTON 476, 3%"' round, 400 
0-500 WESTON 506, 2%" round with ex- cycles @ $7.50 

ternal resistor @ 9.50 1 AMP, SIMPSON 55, 3%" round 
0-4 KV DEJUR, 3%" round, with external 5 SIMPSON, 55, 3%" round @ 8.10 

tubular multiplier @ 10.95 10 SIMPSON 55, 3%" round @ 8.10 
15 SIMPSON 55, 3% round @ 8.10 

D. C. AMMETERS 50 
120 

SIMPSON 55, 31" round @ 
WESTINGHOUSE NA -35, 3%" round 

9.30 

0-1 GENERAL ELECTRIC DO -41, 3W " 3 A @ 5.50 
round @ 55.50 250 SIMPSON 55, 3% round ' 5 A @ 8.10 

0-10 SIMPSON 25, 334" round @ 8.70 400 SIMPSON 55, 3%" round ' 5 A @ 8.10 
0-15 SIMPSON 25, 334" round @ 8.70 800 SIMPSON 55, 334" round "" 5 A @ 8.10 
0-30 GENERAL ELECTRIC DW-51, 234" " Current Transformer, for 120/3, 250/5, or 

round @ 4.50 400 /5 @ 7.50 
50-0-50 SIMPSON 25, 3%" round @ 8.70 "" Current Transformer, for 800/5 @ 12.50 

We specialize in electrical instruments and acces- 
sories. Over 75,000 meters in stock. This is only a 
partial listing -we have too many items in smaller 
quantities -too numerous to list. 

MARITIME SWITCHBOARD 
INSTRUMENTS & ACCESSORIES 

338 Canal Street, N. Y. 13, N. Y. 
WOrth 4-8217 

PORTABLE TEST INSTRUMENTS 
SIMPSON 260 Radio & TV Set Tester @ $38.95 
SIMPSON 240 Amateurs "Rommeter" @ 26.35 
SIMPSON 240 Volt-Ohm-Milliammeter @ 24.95 
TACHOMETER, TRIPLE RANGE, 300 to 12,000 
R.P.M. & F.P.M., Jones Motorola, meets Navy specs. 
18-T-22 type B, Class A only $37.50 

RECORDING INSTRUMENTS 
(Send for complete details) 

A.C. VOLTMETER, records from 360 to 520 volts, 
operates on either 110, or 220, or 440 volts Westing- 
house type U @ $65.00 
A.C. VOLTMETER, Double Range, records from 180 
to 260 volts, and 360 to 520 volts, operates on either 
220 or 440 volts, or 110 volts, Westinghouse type 
U @ 75.00 
A.C. AMMETER, records from 0 to 5 amps, or higher 
when used with external current transformers, oper- 

ates iÌ either 110, or 220, or 440 volts, Westing 
6o se typPOLYPHASE 

WATTMETER, for recording 230 and 
460 volt systems, 5 amp current coil, operates on 
either 110, or 220, or 940 volts, Westinghouse GY- 
40 (5) 150.00 

N.A.F.-1091 METERS 
C-30 R -17-A-5720 30 AMP 
D-30 R -17-A-5740 30-0- 30 AMP 
D-20 R -17-A-5740 30-0- 30 AMP 
C-60 R -17-A-5725 60 AMP 
C-60 R -17-A-5725 60 AMP 

50 0 50 AMP 
D-00 R -17-A-5745 60-0- 60 AMP 
C-120 R -17-A-5730 120 AMP 
C-120 R -17-A-5730 120 AMP 
D-120 R -17-A-5765 120-0-120 AMP 
C-240 R -17-A-5735 240 AMP 
A-30 R -17-V-770 30 AMP 
A-61) 60 AMP 
E-30 R -17-V-880 30 VOLT 
D-2 R -17-A-6739 20-0-100 AMP 
D-2 R -17-A-0739 20-0-100 AMP 
F-1 Spec. 94-32284 150 AMP 
E-1 Spec. 94-32173-A 300 AMP 

Weston 
G.E. 
Weston 
G.E. 
Weston 
Weston 
WH. 
Weston 
G.E. 
W H. 
Weston 
Weston 
G.E. 
Wh. 
Hickok 
Weston 
WH. 
WH. 

We have a large variety of meter multipliers, shunts, 
current transformers, etc, in stock. Send for our 
latest circular listing our complete line of new - 
guaranteed meters and accessories. 

WIRE -CABLE ELECTRONIC PARTS 
CORDAGE TWIN CHART GRAPH RECORDER HI -VOLTAGE FILTER CHOKES 

C0-122 3 conductor each 522 AWG neoprene jacket 
550' lengths 

CO -127 single 1114 AWG braided and tinned copper 
braid shield 

Esterline Angus Twin Chart Recorder Model AWT-N 
Scale: 2.5-0.2.5 MA DC 
Feed hourly: s/4"-11/2"-3"-"-12". Minute: s/4" -11"-"-6" 

.4 HY 4.5 Amp DC 3 ohms 1230 RMS to ground 
GE69G35I New 

.25 HY 4 Amp .5 ohm 20,000 test New 
Synchronous clock on each unit and chronograph I HY 3.2 Amp DC 3.5 ohm GE69G459 New MULTI -CONDUCTOR pens Complete Brand New 1.7-3 HY 2 Amp DC 34,000 VDC GE Y3464A 

2 conductor AWG 12 2 conductor AWG 18 MICROWAVE TEST EQUIPMENT New 
7 conductor AWG 14 7 conductor AWG 16 10 CM echo box CABV I4ABA-I of 0BU-3, Ire - 

14 conductor AWG 16 6 conductor AWG 20 quency range 2890 MC -3170 MCS. Direct read- CONTACTORS 
11 cond. shielded AWG 20 10 conductor AWG 16 
19 conductor AWG 16 22 conductor AWG 16 

ing micrometer head. Ring prediction scale plus 
9% to minus 9%. Type "N" input. Resonance 
indicator meter. With accessories, spares and 10 

cl DPST 115 VAC 60 cye 15 Amp Delon 
$-lon Line Starter WeatinOhce 

ARMOUR CM directional coupler. Brand New DPST 115 VAC "AB" 5700 $5.95 

DRIA23 FRIA -4 GLIA26 TUBES TIME DELAY SWITCHES 
2034 $0.85 RKR-72 . _51.30 6517 .89 

SINGLE CONDUCTOR AWG 10 2X2/879 ... .65 RK -73 .... .65 6SK7 $0.85 I Minute 115 VAC 60 cycle Enc. in Waterproof 
Shielded cable with terminal lug each end 100' and 3C24 1.95 5BP4 4.9,4 6SN7GT . .89 Metal Case New 55.25 

150' lengths 7C4/1203A . .75 5F P7 1.9' 6Ú5G .95 3 Micro Switches Contact at 40-41.42 Second Time 
WIRE 10Y .45 116G .75 6V6GT ... .68 Delay 110 VAC motor New $4.50 15R .85 1B3GT .... .85 

AWG 18 copperweld AWG 29 tinned copper Re- 30 Special .55 5Ú4G .57 
6W4GT 
6X4 

... .66 
300° ° to 300 F 115 VAC .75 Thermo Switch 50 @ 6A 230 

sistance wire AWG 32 AWG 22 with nylon core 39/44 .40 5T4 1.95 6X5GT ... .49 VAC @ 5A Breaks Contact with Increase of 
plastic insulation 45 Special.. .35 5W4 .90 7C6 .90 Temperature New $1.35 

WE 203A .. 8.80 5Z3 1.00 7Z4 .85 
METERS 211 .65 

Portable 0-25 Amps AC Weston 1k433 Brand 316A .65 
6AL5 .76 
6AQ5 .87 

12A6 
12A U6 

.85 PRECISION RHEOSTATS ... .59 
Nom, WL531 9.95 $37.50 713A 1.00 

6A R5 .79 
6AT6 5e 

12AT6 
I2AV6 

75 
73 20.000ohm 25 watt Equipped with Justifying, 

Switch Board Panel 0.100 Amps DC Weston mechanism to compensate for variations in wire 
#269 with 100 Amp shunt Brand New....$24.95 8O1Á .45 

803 4.45 
826 .95 

6AU5.69 
6AÚ66 .69 
6AV6 .75 

12BE6 
l26Á6 
12SG7 

... .89 and produce a linear resistance variation GR ... .89 433 -AC $12.50 ... .89 
PULSE NETWORK 931A 5.95 6886 .69 12SH7 ... 1.10 20,000 ohm 05% 5 watts Linear 10 turns Gibbs 

I Micro Second IS KVA 400 Cycle 50 Ohm 
864 .40 
CK100 

68E6 .73 
6806 

12S.17 .75 $9.50 .... .85 Brand New $32.50 Sprague CK1007 .... 1.20 
.9912SN7 

6ßQ6 1.2'' 
.99 

RELAYS 12SQ7 .85 
1626 .45 

400 CYCLE VOLTAGE REGULATOR 1629 .35 
6C5 .77 
6C6 .75 

25Z5 .75 12 VDC DPST Allied Control Box 32 $1.25 33 .90 
2051 1.15 6F6 1.09 35W4 .59 24 VDC DPDT Allied Control BJ6D36 $1.45 

115 Volt 400 cycle GE Type GBA20C....$32.50 7193 .50 
8011 1.70 

6H6 .85 
61567 .6 

5085 .96 24 VDC 3PDT 8 Amp $1.50 5005 .89 
EQUIPMENT 9006 .50 

C56 9.75 
616 1.29 
617 I.0 

'OL6GT ... .69 110 VAC DPST I Amp Contacts Struthers Dunn 
75 1.15 CXA 1970 $3.65 

Walkie-Talkies 2.3.4.6 MC CEQ72 .... 1.30 6K7 .85 78 .90 110 VAC DPDT 25 Amp Contacts Ward Leonard MN -26Y Bendix Compass Receiver CK70 4.25 6L7 1.1 79 .90 $3.95 R5/ARN-7 Compass Receiver CRP -72 ... 1.30 
TBL-13 Transmitter with spares E-1148 .... .35 

6SC7 1.3' 
6SD7GT .90 

80 .68 
115 VAC DPST Struthers Dunn CXA 2997...53.65 81 1.85 

RDF Receiver Equipment 200-550 KC Fixed Tuned HY-615 ... .25 6SG7 1.37 83 1.95 220 VDC DPDT Struthers Dunn CX 2122 64.50 
SWITCHES BATHTUB - OIL FILLED - MICA CONDENSERS POTENTIOMETERS 

-SEND FOR CATALOGUE 

COMET 
- 

ELECTRONIC SALES CO. 
TERMS: Minimum order $5.00 - Mail orders 
promptly filled he All prices F.O.B. Boston, Mass. 
Send M.O. or check. Shipping charges sent C.O.D. 

22 WASHINGTON ST. BEocon 2-7863 BRIGHTON, MASS. 25% deposit required with all C.O.D. orders. 
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SELENIUM RECTIFIERS 
Full -Wave Bridge Types 

All our Rectifiers are new & Guaranteed one year. 
We manufacture special types of rectifiers and recti- 
fier supplies to your specs . .. FAST DELIVERY 
AND LOW PRICES on Small and Large Quantities. 
Current 
(Con- 

tinuous) 
18/14 
Volts 

36/28 
Volts 

54/40 
Volts 

130/100 
Volts 

2 Amps. $2.20 $3.60 $6.50 $10.50 
4 Amps. 3.75 6.75 8.75 
6 Amps. 5.50 9.00 14.00 36.00 

10 Amps. 6.75 12.00 20.00 45.00 
12 Amps. 8.50 16.00 25.50 52.50 
20 Amps. 13.25 24.00 36.00 
24 Amps. 16.00 31.00 48.00 
30 Amps. 18.50 36.00 
36 Amps. 25.50 45.00 ..... 

New, Selenium Rectifier Transformers 
PRI: 115 V., 60 cycles in. 4 Amps $ 8.75 
SEC: 9, 12, 18, 24, and 36 12 Amps 16.75 
volts 24 Amps 35.75 
"Made to our specs. for continuous, heavy-duty use" 

I15V. Pri-36V. 50 amp second XFMR 539.95 
I15V. PRI -5V. @ 190 Amp. SEC $75.00 

Selenium Rectifer Specials 
130 VAC., 1,4 Wave.... 65 ma. ...only 59f each 
160 VAC., 1,¢ Wave....450 ma....only $1.65 each 

ART -1 -Compact. New, Aircraft 3105 KC. Trans- 
mitter -5" x 6" -Complete @ $25.00 

The AR -1I. 35 Watt Transmitter and Superhet 
Revr. Complete with 110 and/or 220 V.A.C. Pwr. 
supply -With all Accessories. New: Export 
packed. 

Weston Meters. Model 606 0.100 micr) amps. 
New. Boxed @ $5.95 
Complete Line of Aluminum & Steel Relay Pan- 
els, Chassis, Brackets. Etc. -WRITE. 
115 Volt -300 Watts A.C. Compact Gas -Gener- 
ator -Export Packed -Compact $165.00 

Terms: FOB -NYC -25% Deposit with order -or 
send full remittance to save COD charges -Rated 
Firma (D.&B.) Net 10 days - All merchandise 
guaranteed' Wherever possible, extend D.O. 

TUBE We guarantee all tubes. Compare our Prices. We 
endeavor to give you low, low prices, consistent with 
quality merchandise and service. 
Here is only a partial listing of our large stocks of 
Nationally Advertised Brands. 

OA2 ..... .. $1.00 2K45.... "WRITE" 6(4 .65 304 -TL 8.95 861 22.00 
0B2 1.10 3API 9.95 6F6 .95 310-A(WE).. 6.50 866-A 1.55 
0C3/VR105 1.25 3B24 3.95 6.15 .S5 311-A(WE).. 6.50 872-A(G.E.) 3.95 
OZ4 .65 3629 13.50 6.16 .95 313-C(WE).. 1.25 892-R 195.00 
1 A7GT... .. 1.00 36P7P11 6.75 6)7 .95 359-B(WE). 2.50 913 11.95 
1AE4 1.10 3B 10.00 6K7 .75 373-A(WE). 5.00 954 .29 
1B3GT .85 3C23 9.75 6L7 .98 374-A(WE). 2.00 955 .40 
1B22 2.25 3D6-'1299... .50 657 .98 387-A(WE) 2.50 958-A .40 
1623 8.00 3DP1-A.... 5.95 6V61,.41.50 400-A(WE). 2.50 CK1027 2.50 
1624 12.50 3S4 .90 7(30 195.00 403-13, 5551. 2.50 1603 4.50 
1626 2.50 4-125A 29.95 12A6 .65 407-A(WE). 5.00 1613 .90 
1627 15.00 4X150A.... 39.50 12AU7 .75 408-A(WE) 2.75 1616 .85 
1L21(G.E.).. 4.00 5D21 14.95 12SF5 .70 527 12.00 1624 1.40 
1N21 .80 5FP7 1.95 12527 .75 559. 1.00 1625 .40 
11421-B 3.25 5)23 10.95 15-E 1.30 700 A, B, C, 1626 .40 
1N23 1.45 5LP7 15.75 35 -TG 3.00 or D 15.00 1629 .30 
11423-A . . . . 2.50 
1N23 -B 3.65 

5U4 -G .59 
5V4 -G 1.05 

35-T(ION).. 4.00 
101-D(WE).. 1.00 

705-A 2.00 
713(WE). 1.00 

1631 .75 
2051 1.25 

11434 .65 5X4 -G .85 . 101-F(WE). 1.00 715-A 6.00 5516 5.98 
11434-A . . . .85 5Y3GT.... .49 1111-L(WE).. 1.00 715-B 9.00 5608-A.... 2.95 
11454 .95 5Z3 .95 102-D(WE) 1.00 715-C 22.95 5654 3.95 
1P24 1.60 6AB7 .98 102-F(WE).. 1.00 725-A.. 6.95 5910 .75 
1X2 -A .90 6AC7 .98 102-L(WE).. 1.00 807 or 807-A 1.65 9001 1.00 
2B7 .75 6AK5 .95 104-D(WE).. 1.00 812 2.75 9004 .50 
2E24 4.25 6AN5 2.95 211 .75 813 8.00 9006 .39 

2E26 3.25 6AQ6 .90 242-C 4.00 814(G.E.)... 2.75 C6L!5528... 15.00 
2E30 2.35 6AR5 .75 274-A(WE). 3.50 829-B 12.95 F -123-A . .. . 5.95 
2127 17.25 6BH6 .80 274-B(WE).. 2.25 832-A 9.75 FG -17 4.75 
2.130 65.00 6BK7 1.40 275-A(WE). 4.50 833-A 37.50 KU -676 25.00 
2132 35.00 6BQ6GT .70 304 -TH 8.95 837 1.50 RK -28-A . . . 5.00 
2)34 27.50 CALL OR WRITE FOR OTHER RECEIVING, TV, INDUSTRIAL, RK -47 3.75 
2J49 35.00 DIODE, & WESTINGHOUSE TYPES FOR OUR QUOTATIONS. R K R-72 . . . .75 

Cable: Barrylect, N. Y. 
EtECTR011I5 CORP. 

Phone: REctor 2-2563 

136 LIBERTY STREET NEW YORK 6, NEW YORK 

Your Best Buys in 
TRANSMITTING 

Mode By Nationally Known Tube Mfr. 

NEW, BOXED, FACTORY PRE -TESTED 
GUARANTEED 

IMMEDIATE DELIVERY 
10% Discount on Orders Over $500 

Price 
Type Each 
HÌ60 R $2.65 A 2.65 
HFI20 4.50 
ZB120 4.50 
AX4-125A 15.00 
HFI25 8.50 
HF130 6.25 

HFISO/311140. CH 6.25 
HF175 7.25 
HF200 12.95 
HF201A 9.00 
203A 7.50 

8.5 2 0 
204A 40.00 
211B 6.75 
21113 6.75 
212 37.50 
212E 37.50 
217C 7.00 
221A 18.00 
222A 125.00 
228A 100.00 
HF250 12.00 
255B 85.00 
2678... 8.95 
270A ... . 45.00 . . 

11F300.. 14.95 
30íA 5.00 
304B 4.50 
308A 35.00 
311CH 7.95 
315AW 15.00 
332A 14.50 
333A 16.25 

Price 
Type Each 
343A..... R $115.00 
450TH 39.50 
450TL 39.50 
468 8.50 
492 125.00 
502R 70.00 
5048 75.00 
508 150.00 
520MT 67.50 
562A .00 
575A 11.50 
673 12.95 
807 1.49 
813 7.00 
830 2. 
833A 39.50 
836 2.95 
837 

10Ó.ÓÓ 
849 17.50 

4.50 
84H 

9A 
45.00 

857E 90.00 
858 180.00 
859 175.00 
869B 27.50 
872A 2.00 
889A 99.50 
892 125.00 

ZB3200 155.ÓÓ 
5331 7.50 
5332 125.00 
5666 125.00 
80028 77.50 
8011 1.00 

Sold on money back guarantee 

TUBES 
CASH FOR YOUR SURPLUS INVENTORIES 

ALL PRICES F.O.B. N. Y. MINIMUM ORDER $5 
20% DEPOSIT (Check or Money Order) 

Balance sent C.O.D. (Allow for Shipping Charges) 
Rated Companies -,Send Purchase Order 

J.A.N.'s 
Type Price Each 
OZ4A .... $ .65 
2131 24.50 

25.00 

Type Price Each 
249C ... 8 3.95 
2503 6.00 
2673 
307A 
3713 
71SA 
903 
905 
514 
9305 
841 
76 
379 
9ssa 
1616 
1625 
1626 
8012 
5019 

2134 
2J37 
2.139 39.90 
232 .45 
357 .50 
3DB .35 
5FP7 1.95 
5HP1 7.73 
C81 4.95 
10 .35 
1071 .50 
11334 .69 
35T 3.50 
UHSO 4.00 
GAM/54 2.50 
V3150 .90 
219 45.00 
227A 3.39 
231 .95 

3 a.x"ï,. "Y'5á ,.: s -,, 

P-ai'ï c e-. 

6.95 
3.50 

.70 
4.95 
3.25 
3.25 
3.25 
2.75 

.35 

.35 

.49 
1.50 

.49 

.50 

.70 

.30 

.30 
2.25 
1.75 

CORP 
190 WASHINGTON ST. NEW YORK 7, N. Y. 

Phone WOrth 2-1042-3 

Wholesale Dealers 
IN GOVERNMENT SURPLUS 

electronic components, 
units, wire, etc. 
LAPIROW BROS. 

1649 Hoffner St. Cincinnati 23, Ohio 
Kirby 1285 

COPPER WIRE 
Single strand prime mill electrolytic bare soft 
drawn AWG 18, 19 and 20 packed on 10 pound or 
70 pound roll. Foreign mill product up to 25,000 
rounds exempt from U. S. priority and price regu- 
lation. F.O.B. Reno or Los Angeles. 

P. O. Box 2502 Reno, Nevada 

AT 

Big Saving! 
FERRULE -TYPE 

RESISTORS 

Immediate delivery 
from our stock of over 
250,000. 

Wide assortment from 
0.2 to 300,000 ohms. 

ENAMEL -GLASS 
FIXED -ADJUSTABLE 

New and in 
perfect condition. 

Nearly all made to 
JAN specification. 

Write for Catalog E4 

ELECTRONIC DIVISION 

UNIVERSAL YONKERS CORP. 
137 Alexander St. Yonkers 2, N. Y. 

FOR SALE 
Beryllium Copper Strip 

.0062 (-(- - .0005) x 5" x 60" 
No. 1 -B & S Hard 

700# Available 
GLOBE INDUSTRIES 

1815 Franklin Street Detroit 7, Michigan 
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Modification, Development & Production of Radar Equipment. Radar sets SCR -717, 
SCR -720, SCR -545, APS-2, APS-3, APS-4, APS-13, and APS-15 available. Micro- 
wave test equipment for all frequencies. Our personnel and facilities guarantee 
performance and service. Your inquiries are solicited. 

Tel. 

Terhune 5-2765, 6 

LERU LABORATORIES INC. 
Black Oak Ridge Rd., Wayne, N. J. 
Mailing Add.: RD 4, Paterson, N. J. 

SAVE ON TUBES BRAND NEW TUBES 
A2 $1.25 2AP1 9.95 3C23 9 95 SV4G 1.10 I 12SQ7GT. . . .79 
B2 
111133/VR90 

1.39 
1.10 

227'. . . . . . . . 

2C21/1642... 
.M 
.69 

3C24/24G . . 

3C27 
3.75 
3.95 

523 
6A3 . . . . . . . . 

.99 15E 
1.69 15R 

.98 

.69 
0C3/VR105. 
D3/VR150 
01A 

1.25 
.95 
.69 

2C22/7193... 
2C26A 
2C39. 

.29 

.39 
29.50 

3C33 
306/1299 
351P1.. 

12.50 
.59 

3.95 
6/1853.. 6AC7 
6AG7 

1.299 
¡ FG -i7 

1.39 24A 
4.50 

.98 
VS -2 8.50 2C40 8.50 3FP7 1.69 6ZJ5 2.49 25LSGT .69 
1A3 .98 2C43 24.50 3GP1 3.95 6A K5 1.45 FG -27A 6.95 
1B3GT 1.10 2C44... 1.19 3Q4 .69 6A K6 1.10 FG -32 12.95 
1B22 2.95 2C51 5.75 3Q5GT 1.15 6A N5 5.50 32L7GT .69 
1623 8.95 2C52 4.50 , 354 .69 6A56........ 3:30 T-40 3.50 
1624 12.50 2021 1.49 4B24 7.50 6A57G 4.50 RK47 4.95 
1626....... 2.50 2D21W 2.49 i 4C22/HF100. 9.95 668 1:b0 RK48A 8.95 
1B27 17.95 2E25A 4.50 ! 4C27/CV92.. 8.95 6BL6 64.50 EF50 .95 
1232 3.75 2E26 3.25 ' 4C35 34.5^ 6BL7GT.... 1.10 VT52 .49 
1637 
1238 

14.95 2E30 
29.95 2J21 

1.98 4E27/H1(2571316.58 
8.95 4321 121.00 IYOUR SURPLUS WANTED I 

1242 
1L4 

12.50 2.122 
2J26 

7.95 4122 
19.95 4.123 

129.50 
125.00 We Pay Highest Prices! 

1LH4 
.69 
.79 2327 19.95 ', 4126 129.ou 6C21 24.95 RK60/1641. . 2.25 

1LN5 .79 2331 29.50 4327 129.50 6F4 5.50 RKR72 .69 
1N23B 3.50 2.132 29.50 4.128 129.50 6F7 .98 RKR73 .69 
1N21C 22.50 2./33 29.50 4329 149.50 6F8G 1.10 75TL 6.50 
iN22........ 1.25 2J34 29.50 4.130 249.50 6J4 6.95 FG81A 3.75 
0423 1.49 2J36 99.50 4331 99.50 61(4 4.50 83 1.29 
1N23A 2.75 2148 22.95 , 4.133 99.50 636 2.25 83V 1.10 
1N23B 4.98 2.156 169.50 4335 99.50 60.60' 1.39 98R 5.95 
1N34. .69 2.161 32.95 4341 99.50 6LSGA 1.39 100TH 8.50 
11440. 7.95 2J62 32.95 4152 299.50 65N7GT . . . . .98 114B .75 
1N43. 1.40 21(22 4X150A..... 35.00 65N7WGT. . 1.98 VT -127A. .... 3.75 
1N54. .89 21(25 28.50 SBP1 4.50 6V6GT .79 VT158. .. .. 12.50 
11455. 2.75' 21(25/7234/13 29.50'. 5131.4 4.50 7B4 .89 FG -172 34.50 
1N56. .89 2K26 65.00 5021 19.95 9LP7 7.95 201A .99 
1N58A 1.19 21(39 99.50 5FP7 3.95 12AH7GT. . . 1.29 201C 3.95 
1N60 .60 3A4 .79 5FP14 16.95 12C8 .98 204A 43.50 
1R4/1294 .99 3A5 1.39 5GP1 4.50 ,12DP7 16.50 211/VT4C. . . .65 
155 
1T4 

.79 3A8GT 

.79 3A P1 
1.39 5JP1 

10.95 SJPS 
24.50 
24.50 

GP7 
H6 

16.50 217C 
.89 221A 

6.95 
1.75 

1T5GT . .89 3PB1 6.95 5323 59.50 2HP7 16.50 2502 8.95 
ITS. .99 3B7 1291. . . . .59 5J26. 89.50 125F5 .79 250TH 22.00 
1V 
1X2A 

.79 3624 
.99 3626 

4.95 5J30 
3.50 5R4GY 

5.95 
2.00 

12537 
25N7GT 

.89 304TH 

.89 304TL 
12.95 

9.95 

Special: VACUUM CAPACITORS 
12-20, $6.50 12-32, $9.50 50-32, $12.50 

All Prices F.O.B. Los Angeles, subject to 
change without notice. Minimum order $3.00. 

GUARANTEED TUBES 
307A/RK75.. 4.25 723A/B 16.95 1005 .69 
327A 4.50 724A 4.50 1006. 2.75 
350A 6.95 72413 2.75 1007 .89 
3506 4.95 725A 6.95 1613 .98 
355A 12.50 726A 5.90 1616 .90 
3712 .75 726B 39.50 1619 .39 
374B 3.95 803 3.75 1624 1.75 
393A 7.95 807 1.59 1625 .39 39495 A8.50. 808 2.95 1626 .39 
417A 809 2.95 1629 .39 
445A 1.19 810 9.50 1632 .69 
4463 3.0 813 8.50 1644 .89 
450TH 39.50 814 3.85 2051 1.19 
GL451 .85 815 2.90 5560 17.95 
GL464A 4.85 829 9.95 561.1 
C K512AX. . . 1.98 8292 12.50 5647 4.50 
527 12.50 832A 9.95 5654 4.50 
WL530 19.95 833A 39.50 5670 5.95 
WL531 5.98 836 3.95 5676 3.35 
WL532 3.10 837 1.45 5694 3.00 
KUS76 39.50 838 2.95 5702 6.50 
700A/B/C/D 16.50 845 3.95 5703 1.90 
702A 2.75 851 49.50 5726 2.95 
703A 4.95 852 19.95 5744 5.95 
705A 1.95 860 4.95 5751 4.25 
706BY . . . .. 29.50 861 29.50 5784 5.50 
706CY . 29.50 865 1.10 5814 4.50 
706FY 49.50 866A 1.49 5844 3.95 
706G Y 49.50 872A 2.75 5881 2.95 
707A 7.95 874 .89 5915 1.00 
7076 14.95 876 .59 6653 3.95 
708A 3.95 884 1.75 8005 4.95 
713A........ 1.00 889RA 149.50 8012 2.95 
714AY 4.50 921 1.75 8013 4.35 
715A 1.95 923 1.00 8020 1.25 
7156 8.95 931A 6.50 8025 4.95 
715C 22.95 954 .39 9081 1.75 
717A 1.10 955 .49 9002 1.50 
720BY 59.50 955 .49 9003 1.75 
720CY 59.50 957 .49 9004 .69 
721.A 1.95 958A .59 9005 1.75 
722A 1.95 991 .39 9006 .69 

J. S. H. SALES CO. 
Dept. E-11, 7552 Melrose Ave. 

Los Angeles 46, California 

WE PAY FREIGHT ON ALL ORDERS 
PAID IN ADVANCE! 

1000's of other types in stock. Send us your 
requirements. 
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Write for Your FREE 
"TABOGRAM" 

Money Back Guaran- 
tee (Cost of Mdse Only/ 
55 Min. Order FOB 
N.Y.C. Add Shag. 
Charges A 25.'i. Dep. 
Prices Subject to 
Change Without 
Notice. 
Phone: WOrth 2-723v 

21/2 MILLION PRECISION RESISTORS IN STOCK 
"TAB"-80406.1e1e in Preoieioo Reeietore No Mfr. Choice -We .his, 

Trpee in 
O .116 225 700 2000 6990 26500 180000 

800 2045 7000 26600 180600 
806 2080 7320 27000 185000 
820 2095 7500 27500 186600 
850 2141 7700 28000 190000 
854 2142 7717 28430 198000 
899 2145 7900 28500 200000 
900 2150 7930 29000 201000 
910 2160 7950 29500 205000 
917 2180 8000 29990 210000 
946 2187 8094 30000 215000 
978 2195 8200 31000 220000 
1000 2200 8250 31500 225000 
1030 2250 8500 32000 229000 
1056 2300 8700 33000 230000 
1059 2400 8770 35000 235500 
1067 2450 9000 36000 238000 
1100 2463 9100 37000 240000 
1110 2485 9445 38140 245000 
1150 2490 9500 38500 250000 
1155 2500 9710 39000 265000 
1162 2525 9800 39500 268000 
1200 2600 9900 40000 270000 
1225 2625 9902' 41400 275000 
1250 2635 10000 42000 :94000 
1260 2700 10430 43000 200000 
1350 2750 10500 45000 307500 
1355 2860 10600 47000 311000 
1400 2870 10900 47500 314000 
1488 2900 10936 48000 31E000 
1495 3000 11000 48660 325000 
1500 3100 11400 49000 330000 
1510 3163 11500 50000 333500 
1518 3259 11690 51000 350000 
1600 3290 12300 52000 353500 
1640 3300 12500 55000 375000 
1646 3333 12800 56000 380000 
1650 3384 13100 57065 390000 
1670 3500 13500 58333 400000 
1680 3509 13550 60000 402000 
1710 3600 13600 61430 420000 
1712 3700 14000 G2000 422000 
1740 3730 14250 64000 425000 
17-0 3760 14400 65000 430000 
1800 3900 14500 66650 450000 
1818 4000 14550 66650 458000 
1830 4030 14600 67500 470000 
1850 420C 15000 68000 472000 
1865 4220 16000 70000 478000 
1892 4280 16500 72000 500000 
1894 4300 16800 73500 510000 
1895 4314 17000 75000 520000 
1896 4440 17500 80000 521000 
1897 4444 17977 82000 525000 
1898 4500 18000 84000 543000 
1899 4720 18300 85000 550000 
1900 4750 18380 85750 560000 
1901 4850 18500 88000 570000 
1902 4885 18800 90000 575000 
1903 4900 19000 91000 600000 
1904 5000 19500 93000 620000 
1905 5100 20000 95000 650000 
1906 5210 20441 10000 654000 

1907 5235 20500 110000 660000 
1908 5270 21000 115000 680000 
1909 5300 21500 116667 690000 
1910 5500 22000 120000 700000 
1911 5600 22500 130000 750000 

1912 5730 22990 135000 761300 
1913 5770 23000 140000 800000 
1914 5910 23150 141000 813000 

1915 6000 23325 145000 820000 

1916 6100 23400 147000 850000 
1917 6125 23500 150000 860000 

1918 6140 24000 155000 900000 

1919 6200 24600 160000 910000 
1922 6300 25000 165000 930000 

1924 6495 .25200 166780 950000 
1926 6500 25400 167000 
1960 6800 5833 169200 
1980 6840 26000 175000 

0.425 215 
6.607 210 
8.7 215 
1.03 245.4 
1.3 250 
1.75 260 
2.5 270 
I 271 
3.83 275 
4 280 
6 286 
5.025 289 
6.25 299 
6.5 3211 
7 316 
7.8 311.5 
7.9 321 
e 325 
10.38 330 
11.25 340 
13.52 350 
14.2 3641 
14.5 36.. 
15 370 
16 375 
17 380 
19.5 389 
19.2 39e 
20 400 
22 410 
23 414.3 
24 410-8 
25 425 
27 426 
28 427 
30 430 
31. 440 
37 450 
48 452 
5e 460 
51.78 470 
55 475 
56.7 478 
60 480 
63 487 
68 500 
74 510 
75 520 
80 525 
18.4 540 
88 550 
95 560 
100 575 
101 580 
103.2 588 
105 600 
185.7 612 
107 620 
130 625 
120 633 
121.2 640 
125 641 
130 645 
135 649 
147. 650 
150 657 
160 665 
165 670 
170 673 
175 675 
179 680 
180 681 
182 684 
182.4 689 
200 697 
209.4 699 
210 700 
216 711 
220 733 
220.4 740 

1. 
1.1 
1.2 
1.25 
1.3 
1.35 

1.49 
.5 

1.57 2.2 
1.579 2.25 
1.65 2.5 
1.75 2.7 
1.8 2.75 
1.9 2.8 
2 2.855 
211 - 

Any Size Above, Each 36e: Ten for 53.29 
MEGOHMS 

.3 4.5 7 
3.5 5 7.5 
3.673 5.1 7.62 
3.75 5.5 7.74 
3.9 6 8 
4 6.5 8.02 
4.23 6.6 8.5 
4.25 6.7 9.051 

Any Size Above. Each 701; Ten for 56.491 

9.5 
10 
11.3 5 

1212.83 

13' 
30.85 

POWER TRANSFORMERS 
2 500V tor Crt 8.3V/ 8A. 2.5V/1.75A Kenyon Hvin. 4/BC412 replmnt 57.98 
1320V h 375vot/I10ma. 5V/3A, 2.50/3.25A: 6.3V/2.75A Held Hying 9.98 
1000vot/2000.6. 118V/.5SA. 6.3V/5A. 5V/6A 6.98 
1000vet/126ma. 000vo; 10oma, 2z6V/3A, 18V/1A, 8.3V/8A B.T.C 5.98 
i000vct/450.1. 766vct/80ma. 380vet/55ma. 3r8V/3A, 8.3vot/1A, 

e.8vct/.3A sod Hvine ran he need 2e rating Raytheon Hipereil Core 4.98 
000V/35me. 2z2.10/2A, mint 1800V'dblr two 222 f0. wades held Ryles; 3.49 
840 rot 110ma, & 530vct/210.6, 2.5V/3A 8.3V/1A. 0.3V/.3A Cad 4.98 
770vet/850.0. 5V,'2A, 6.3V/3.5A Throd 3.98 
700vot/120mn. 2º9.3V/3A, 6.3V/1A. 3.98 
720V/86ma. 6V/a5A. 8.3V/3.5A Hmeld 2.98 
560vot/2750. 5V/4A. 6.3V/6A 419 
500vet/60ma. 6.32 /4A Held 2.98 
420v.í/90ma. 6.3V/1.9A W/Input. 8,12.24 115vdo k 116 230ves 

Vibre. eform ® 51.98 2 for 3.49 
660vot/150medc. 5V/3A. 6.3V/5A 3.49 

FILAMENT d: RECTIFIER 
6.3vet/4A (sud 6.I;A) H'Sld HVine 52.69 
6.3vct/2A 51.39: 6.3v/.eA 1.98 
2.5v/2A. .79c 2 for 1.49; 7.5vet/12A 1SKvins 10.98 
24v/6a mid 4.98; 24e/1.25 oed 1.98 
2.5 vct/10Asnp 51. Vina. .3.59 2012V/ 2A or 24V/2A 2KVine..3.09 

STEP UP OR STEP DOWN 
110Vto 320V or 440V/185 Watt 

5 
4.98 

110V to 220V/200 Watte 85.98 21or 10.98 
Isolation 115V to 115V/185 Watt 3.98 

220 to 440 Volte/2:60 Watt 85.98 2 for 10.98 

PULSE TRANSFORMERS 
7.5 KV Pulse. Pri 4KV. 50.1000 ohm imped. Ferroalloy Core $14.98 
Pulse Blocking Ose. 3 midge. Video Iateretoee. 1:1 ratio 31.08...51.98 
Pulse Blocking Ose. 3 vendee. 1:1:1 ratio, 10.h wades ItiVím. .52.98 
him Blocking Ovo. Video Intemtage. 3 wedge. 1:1:1 ratio. 4.3 mh 

wade.. OE. H'Shl. HiVioe. 1. Micro See rio time 02.98 

BLOWERS 
40 CFM 28 vaede.......... 05.98 250 CFM 28 road. 59.95 

Tram. 250 CFM with 28 t0 115 vac Trs 
175 CFM 220 vas 11.98 40 CFM 24 vde BL1000.... 6.90 
70 CFM 115V 400 Cycle 6.95 

CIRCUIT BREAKERS 
Heinrmna Ms0 Bkre, Amps: 0.22. 2. 3. 5. 7, 9.12. 15, 20, 30, 35. 40. 

80 180. Each 51.119 10 for 515.98 
3.3, Elk CH Teach Bet Brim. Amps: 5, 10, 15, 20. 25 984..10 for 58.98 
KltionTbo ai... PuetiButton Brkre Amps; 5.10.15,20,25.30894.10 for 57.98 

TA 
Dept. 4E 

6 Church St. 
New York 6, N. Y., U.S.A. 

WOrth 2-7230 

Westinghouse0e-eh 
ELAPSED 

TIME 
METERS 

$15,50 

Illtil 
General 
Electric 

Round Case 
Smaller 

Numerals 

$14.50 

Genuine TELECHRON Motors 

...... 2 RPM $2.90 

3.6 RPM 3.15 

I RPM 3.95 la' 
60 RPM 4.30 I / 

One of each $15.00 

ZENITH 1951 TV Remote Control 
Motor Units 

Reversing control stcit, h at end of 17 foot cable. 
Powerful 4 RIM clutch motor. 

Will drive anything `6 e9o 
Can be used for door opener, win- t 2.90 dow raiser, model RR turntable. 
Complete with transformer. 6 for $70.00 

\\ MARKTIME 
-...4 ,t\ 5 HOUR SWITCH ( / A 10 amp. tinting device. s `'- ((( Pointer moves back to zero --,--4,/,:\\after time elapses. Ideal for 

'':-..T... shutting off radios and TV 
sets when you go to bed. 

\_ t1 Limited supply at this spe- 
cial PRICE $4.90 

.1.150 available in 15 loin., 30 min., 1 hr. at $5.90 

Veeder-Root Counter. Rotary $ .90 
Veedor -Root Counter, Ratchet 2 25 
Guardian, No. 4, 115 v. A.C. Solenoid 3 50 
Price Bros. No. IA, 115 v. A.C. Solenoid 150 

ISOLATION TRANSFORMER $1.95 
Nat. known Llfgrs. 50 watt 2 windings, 115 V. to 
115 \". 60 cv. Ideal to prevent shocks from small 
radios and medical and electronic devices. 

"'"' LUCKY 7z COBALT 
ALNICO 
, 

g 
pUPCMAS[ o 

ENABLES US TO 2c ciz c%¢ 
C rrto You 71115E 

MAGNETS, 
, 39eEAcH 3 Foa $1.00 

Eby bakellte Binding Posts .12 
TELETYPE 1/40 H.P. 110 v. D.C. Motor 2.90 
115 v. A.C. Motor, for fan sr experiment 150 
Arrow -H & H, DPDT Toggle Switch .65 
C/H Off center, SPOT Toggle Switch .35 

ANTENNA ROTATOR or 
DOOR OPENER $7.50 Geared down 24v. universal motor with 

transformer 
GE Argon Glow Lamps 4 for $1.00 

100 for $20.00 

= Mossman Lever r 
$1.50 

\ 10 Amp.Heavy Duty 
SSwitch _ ilver Con 

' -. - tacts can easily be re- 
stocked and changed 

to suit your needs. Now momentary OFF CENTER 
but can be changed by user to stay either side. Re- 
moved from unused Government Surplus Equip- 
ment. 

EST. 
1923 

64 Dey St. 

B A4 
New 

t EST. 
1923 

York 7, N. Y. 

FOR SALE 
1.000, RADIO TRANSMITTERS! 

BC -375 -E -Made for U.S. Govt. by Gen'l. 
Elec. Co. Range to 1,000 mi. on voice, code; 
freq. 200-500 kc. & 1.5-12.5 mc.; 150 watts. 
Includes 24 V. D -C dynamotor. Power Sup- 
ply (available) permits use on 115 V. A -C. 
Can be converted to 12 V. D -C like BC -191. 

PRICED FAR BELOW COST TO MAKE! 

COMPONENTS SUPPLY COMPANY 
161A Washington St., N.Y. 6. N.Y. BEekman 3-8717 

REAL VALUES! 
TUBES 

9001 1.39 304 TH 8.95 
9002 .98 304 TL 8.95 
9003 1.49 830 B 2.95 

CATHODE RAY TUBES 
3FP7 51.95 5CP1 $4.95 
4AP10 .95 5FP7 1.95 
5BP4 3.95 16JP4 19.95 
16DP4 19.95 

SCR 625 Famous Army Mine Detectors 
for prospectors -miners -oil 

5U companies -plumbers -etc.. DD 

This unit is being offered now at 
a considerable reduction in price. WHILE 
Recently advertised at $79.50 it is THEY 
now available in the same brand new LAST 
wrappings in suitcase style carrying n 
case (less batteries) $ 

9e5Ú USED, LIKE NEW V 

RA 52 -RECTIFIER 
A transtat controlled rectifier to produce high 
voltage DC from 110 VAC 60 cycle source. Up to 
11,500 volts DC at 50 watts. Metered high voltage 
(0--15KV) and current 10-20 MA). $74.50 
New 
Some available with small repair or minor part 
replacement, less 

Mtube 
only 

D4/ÁP52 R18/APS3 
$49.50 

APT2 MD5'AP53 R70/AP515 
APT3 MD22/UPN2 A518/AP51S 
APT4 MD38/AP1313 RC213 f' 
T85/APT-5 T516APN RT34/APS13 
PP -104 T527/TSM RT28/APG4X 
BC638 TS61 RT19/ARC4 
BC1287 TS89 RT48:TPX 
BC1277 TS92 RT73/UPN 
1-83G TS131 RT10/APS3 
1-86A TS159 AN/APTA 
1-114 T5170 APS4 
1-183 T5184 7551 
1-185 T5251 T569 
1-187 TA -2J24 13C1155 
1-198 R132/TPS10 T534/AP 
1E364 R9,'APN41 

PRICES UPON REQUEST 
We carry a complete stock of electronic equipment. 
A copy of our new bulletin is available upon 
request. 

ARROW SALES, Inc. 
Dept. E6 

1712-14 S. Michigan Ave., Chicago 16, III. 
PHONE: HArrison 7-9374 

Portable Instruments 
Molded Bakelite case 7" x 411" x 3" 

D.C. MICROAMMETERS 
5..10..50 microamperes 

THERMOCOUPLE MILLIAMMETERS 
1, 5..5..10 milliamperes 

THERMOCOUPLE VOLTMETERS 
5 to 500 volts 

Available in multiple range 
combinations 

Precision Electrical Instrument Co. 
146 Grand Street New York 13, N. Y. 

ELECTRONIC TUBE -MAKING 
MACHINERY 

For manufacturing radio tubes, electronic 
tubes, cathode-ray tubes, lamps. New and 
used. Reasonably priced, satisfaction guar- 
anteed. 

AMERICAN ELECTRICAL SALES CO. 
67 E. 8th St. New York, N. Y. 

TIME DELAY 
RELAY 115V 60c adjustable 8 sec. to 2 minutes 
Cramer TD2.1200 Also TD603 6 to 80 sec. .$12.95 
RELAY 3PDT 24vdc 250 ohm Clare Type K...51.55 
BLOWER MOTOR 400.18000y 115v EAb J31C..09.95 
SYNCHRO MOTOR IF Special 11 5 / 90v400cy . $11.95 
FIL XFRMR 6.3 le 1.3A (other 51808 even.) ..5.99 
250 WATT OUTPUT XFRMRPP-8ohm KS -9498.$14.95 
CHOKE 4H 70ma...69C 2H 70000 110 ohm...5.49 
BIRTCHER CLAMPS 928A, 9280, 928C 5 25 
3-15MMF varlabl No. 11F...49G MC -300-S....0.99 
MICRO & Acroswltch pin pl. epet, spdt(others) .0.59 
SILV TRMR TS2A 1.5.7 7-45 40 39e; MICA 3.30 7c 
AN3106-103-29; PL -88; PL -259A; 83-1H; 

JK.33A: SOT 
CONDENSERS: BATHTUB, MICA, AIR, OIL, HV. CER. 
SPARES for: AN/ TRC-1; MK11 Radar; AN/TPN-2 
JPOTS: RELAYS; MIKES; 3A0 e. MDL fusee; 

Switches 
3Swatt ISOLATION XFMR 115V 2113021/203. 

V7/63 Tap 32.45 
2% .002 Silver Mlca CM30; MANY OTHER ITEMS 

EMPIRE ELECTRONICS COMPANY 
409 Avenue L Brooklyn 30, N. Y 
CLoverdale 2-2411 BRyont 8-1725,1221 
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LABORATORY 
EQUIPMENT 

3 Boonton FM signal generators, mod 202E 
3 Philco visual alignment generators, type 

7008 
1 RCA oscilloscope, model WO 79A 
1 Rawson electrostatic voltmeter, mod 518 
1 Weston output meter, type 695 
1 Weston AC voltmeter 
1 General Radio precision condenser, mod 

722D 
1 Kay Electric megasweep 

All of this equipment in excellent condition 

FS -3678, Electronics 
330 W. 42 St., New York 36, N. Y. 

Prompt 
ANSWERS 
to business problems 

MISCELLANEOUS business problems 
are daily being solved quickly and 

easily by the use of the Searchlight (classi- 
fied advertising) Sections of this and other 
McGraw-Hill publications. 

When you want additional employees, 
want to buy or sell used or surplus new 

equipment, want additional products to 
manufacture, seek additional capital, or 
have other business wants -advertise them 
in the Searchlight Section for quick, profit- 
able results. 

American Machinist 
Aviation Week 
Business Week 
Bus Transportation 
Chemical Engineering 
Chemical Week 
Coal Age 
Construction Methods & 

Equipment 
Electrical Construction & 

Maintenance 
Electrical Merchandising 
Electrical World 
Electronics 
Eng. & Mining Journal 
E. & M. J. Markets 
Engineering News -Record 
Factory Mgt. & Maintenance 
Fleet Owner 
Food Engineering 
Nucleonics 
Power 
Product Engineering 
Textile World 
Welding Engineer 

Classified Advertising Division 

McGRAW-HILL 
PUBLISHING CO. 

330 W. 42nd St., 
New York City 36, N. Y. 

SURPLUS EQUIPMENT 
POWER RHEOSTATS 

Standard Brands: 6 Ohms; 
100 Watt; 4.48 amps 100 
Ohms; 100 Watt; 1.0 amp. 
Boxed, Brand New with 
Knob $2.50 each - or - 

$25.00 per Doz. 

G. E. MOTOR AMPLIDYNE 
Mod. 5AM45DB15. Input: 115 volts, single 
phase, 60 cycle, 4.5 amp. Output: 250 volts 
DC, .6 amps, 3450 RPMS $79.00 ea. 

PIONEER TORQUE UNITS 
TYPE 12604-3-A: Contains CK5 Motor 
coupled to output shaft through 125:1 
gear reduction train. Output shaft coupled 
to autosyn follow-up (AY43). Ratio of 
output shaft to follow-up Autosyn is 15:1 

$70.00 ea. 
TYPE 12606-1-A: Same as 12604-3-A ex- 
cept it has a 30:1 ratio between output 
shaft and follow-up Autosyn $70.00 ea. 
TYPE 12602-1-A: Same as 12606-1-A ex- 
cept it has base mounting type cover for 
motor and gear train $70.00 ea. 

ALNICO FIELD MOTORS 
(Approx. size overall . . . 
3s/4 x 114" diameter) 
Delco -Type 5069230: 27.5 
volts; DC; 145RPM $19.95 ea. 

PIONEER AUTOSYNS 
AY -1 26 Volt -400 Cycle $6.95 
AY -5 26 Volt -400 Cycle $7.95 
AY27D $25.50 
AY6-26 Volt -400 cyc $4.95 ea. 
AY14D30D 

26 Volt -400 cyc $25.01 eat. 
4. 

AY34 $20.00 
AY20-26 Volt -400 cyc $12.50 ea. 
SERVO MOTOR 10047-2-A: 2 Phase; 

BLACK LIGHT KITS 
Ultra -Violet 
Fluorescence 

Now . build your 
own black light lamp 
equipment at a new 
low cost with these 
easy - to - assemble 
components. Kit con- 
tains: Ultra -Violet tube brackets, ballast, 
starter, wire, plug and wiring diagram. 
4 -Watt Kit -51" tube) $3.00 
8 -Watt Kit -(12" tube) $4.00 

400 CYCLE MOTORS 
AIRESEARCR: 115V; 400 CPS; Single 
phase; 6500 RPM; 1.4 amp; Torque 4.6 in. 
oz.; HP .03 $10.00 ea. 
EASTERN AIR DEVICES TYPE JM6B: 
200 VAC; 1 amp; 3 phase; 400 cycles; 
6000 RPM $12.50 ea. 
EASTERN AIR DEVICES, TYPE J31B: 
115 V, 400-1200 Cycle, Single Phase. 

$12.50 ea. 
PIONEER, CK-2, 400 cycle 2 -phase, 115 
volt $20.00 ea. 

INVERTERS 
PE 218 LELAND ELECTRIC 

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 $39.95 ea. 

MG 153 HOLTZER-CABOT 
Input: 24 V, DC, 62 amps; Output. 115 
volts -400 cycles, 3 -phase, 750 VA, and 26 
Volt -400 cycle, 250 VA. Voltage and fre- 
quency regulated $95.00 ea. 

12116-2-A PIONEER 
Output: 115 VAC; 400 cyc; single phase; 
45 amp. Input: 24 VDC 6 amp $90.00 ea. 

10563 LELAND ELECTRIC 
Output: 116 VAC; 400 cycle; 3 -Phase; 
115 VA; 75 PF. Input: 28.5 VDC; 12 
amp. $80.00 ea. 

16486 LELAND ELECTRIC 
Output: 116 VAC; 400 Cycle; 3 -Phase; 175 
VA; 80 PF. Input: 27.5 DC 12.5 amp; 
Cont. duty $90.00 ea. 

PLEASE ENCLOSE FULL AMOUNT WITH ORDER 

TACHOMETER INDICATOR 
SINGLE 

Sensitive Type, Kollsman 
Mark V; Range 0-3500 
RPM in 31 revolutions of 
the indicating pointer. 

$9.95 ea. 
TACHOMETER GENERATOR.. $2.5.50 ea. 
Tachometer Indicator and Generator 
(above) Both $33.50 

420 CYCLE GENERATOR 
General Electric #5AB324A7; 115 
Volts, single phase, 7.5 KVA, 3480 rpm, 
equipped with triple V -belt pulley. 
Cycle and voltage may be varied by 
varying speed. New price $525.00 

SMALL DC MOTORS 
(Approx. size...1" long x 1%" dia.) 
General Electric -Type 5BA10AJ37; 27 
volts, DC; .5 amps, 8 oz inches torque; 
250 RPM; shunt wound; 4 leads; reversible 

$12.50 ea. 
G. E. Type 5BA10FJ215, 24 volts DC, .77 
amp. 30 lbs. in. torque, 4 RPM..$15.00 ea. 
General Electric -Type 5BA10AJ52C; 27 
volts, DC; .5 amps, 8 oz. inches torque; 
145 RPM; shunt wound; 4 leads; reversible 

$12.50 ea. 

SENSITIVE ALTIMETERS 
Pioneer Part #1556 -2K -A 
Sensitive altimeters, 0-35,000 
ft. range calibrated in 
100's of feet. Barometric 
setting adjustment. No 
hook-up required..$12.95 ea. 

PIONEER GYRO FLUX GATE AMPLIFIER 
Type 12076-1-A, complete with tubes 

$27.50 ea. 
G.E. MOTOR GENERATOR 

Model 5LY77AB1. Input: 115 volts D.C. ; 
11/2 H.P. motor; 13 amp; 3600 RPM; shunt contact regulated. Output: 115 Volts A.C.; 
60 cycles; KVA .06; shunt self excited. 

$129.00 ea. 
400 Cycle; with 40-1 Reduction Gear 

$10.00 ea. 

SYNCHRONOUS 
SELSYNS 

110 volt, 60 cycle, 
brass cased, approx. 
4" dia. x 6" long. 
Mfg. by Deihl and 
Bendix. 
Quantities Available 
REPEATERS $15.00 ea. 
TRANSMITTERS $15.00 ea. 

SYNCHROS 
IF Special Repeater (115V-400 Cycle) 

$15.00 ea. 
2JIF3 Generator (115V-400 cyc) .$10.00 ea. 
5CT Control Transformer; 90-50 Volt; 60 
Cyc. $50.00 ea. 
5F Motor (115/90 volt -60 cyc.) $60.00 ea. 
5G Generator (115/90 volt -60 cyc.) 

$50.00 ea. 
5SDG Differential Generator (90/90 volts 
-400 cyc.) $30.00 ea. 
5DG Differential Generator (90/90 volts 60 
cycle) $50.00 ea. 
TRANSMITTER, BENDIX C-78248: 115 
Volt, 60 Cycle $25.00 ea. 
REPEATER, BENDIX C-78410: 115 Volt, 
60 Cycle $37.50 ea. 

METERS 
AC Volt, Westinghouse, Type NA -35 -3 - 
inch round. F.S.-10 MA $6.95 ea. 
FREQUENCY, 57-63 cycles per second, 125 
volts, mfg. Aero mod. 7007. 3 -inch round 

$8.95 ea. 
MICROPOSITIONER 

Barber Colman AYLZ 2133-I Polarized 
D.C. Relay: Double Coil Differential sensi-' 
tive; Alnico P.M. Polarized field. 24V con- 
tacts; .5 amps; 28 V. Used for remote po- 
sitioning, synchronizing, control, etc. 

$12.50 ea. 

EQUIPMENT FULLY GUARANTEED 

ALL PRICES F.O.B. PASADENA UNLESS OTHERWISE SPECIFIED 

c'H 1.4 
BOX 356-X EAST PASADENA STATION PASADENA 8, CALIFORNIA 
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TEST EQUIPMENT 
X Band, 11/4" x e/a" guide, choke or plain flange, dissipates 350 watts average 

power continuously in still air, VSWR less than 1.15 between 7 and 10 KMC, 
weight 51/4 pounds. 

X Band, r/z' x 1" guide, choke flange, dissipates 250 Watts average power con- 
tinuously in still air, VSWR less than 1.15 between 8.2 x 12.4 KMC, weight 31/4 

pounds. 
X Band, 11/4" x 5/8" guide, plain flange, dissipates 200 watts average power con- 

tinuously in still air, VSWR less than 1.15 between 7-10 KMC, weight 31/4 pounds. 
X Band, 11/4" x 5/e" guide, plain flange, dissipates 150 watts average power con- 

tinuously in still air, weight 2 pounds 4 ounces. 
S Band, 11/2" x 3" guide dissipates 1000 watts average power in still air, VSWR 

less than 1.15 between 2.5 to 3.7 KMC, choke flange, weight 13 pounds. 
TS -36, X Band Power Meter, measures 1 milliwatt to 1 watt of X Band average 

power for 5/8" x 11/4" wave guide, -$200.00. 
TS -155 S Band Signal Generator and Power Meter. 
X Band Power and Frequency Meter for 8,500 to 9,600 megacycles measures 1 to 

1,000 milliwatts average power. The frequency meter is direct reading within 25 
megacycles and within 4 megacycles with correction chart; commercial equivalent 
of TS -230 B/AP. 

TS-110/AP S Band Echo Box,$150.00. 
TS -89 Voltage Divider, -$30.00. 
TS-12/AP (Unit 2) X Band slotted line with adapters and probes, -$175.00. 
TS -100 Synchroscope. 
T-85 /APT -5, 360-1,600 megacycles Noise Modulated Transmitter, 40 watts C. W. 

Waveguide Below Cut -Off Attenuator L 101-A, U. H. F. Connectors at each end 
calibration 30-100 db,$25.00. 

Amplifier Strip AM-SSA/SPA-2 contains I. F. amplifier, detector, video amplifier, 
pulse stretcher and audio amplifier and Rectifier Power Unit PP-155A/SPR-2 band- 
width 10 megacycles, center frequency 30 megacycles, sensitivity 50 microvolts 
for 10 milliwatts output. Power supply 80/115 V ac, 60-2, 600 cps 1.3 amps. Send 
for schematic, $65.00 less tubez. 

Tuning Units for APR -4 Receiver -TN 16 30-80 megacycles, TN 17 80-300 megacycles, 
TN 18 300-1,000 megacycles, TN 19 1,000-2,200 megacycles, TN 54 2,200-4,000 megacycles. 

S Band Spectrum Analy- 
zer 8500-9600 Mc., cali- 
brated linear below 
cut-off attenuator, cali- 
brated frequency me- 
ter, tuned mixer, 4 i.f. 
stages, 3 video stages 
over-all gain 125 db., 
reg. power supply. 

S Band Spectrum Analy- 
zer 2700-3900 Mc., sim- 
ilar to above. 

ELECTRO IMPULSE LABORATORY 
62 White Street Red Bank 6-0404 Red Bank, N. J. 

JAN -C-25 CAPACITORS 
YOU NAME IT WE HAVE THEM 

DELIVERY FROM STOCK FACTORY CLEAN CONDITION 
CHANNELS-YAB CP69 YAT CP67 e WAB CP65 WAT CP63 
UPRIGHT TYPES-CP40, 41 CP6I with universal brackets CP70 series 
BATHTUB TYPES-CP53 side term. CP54 top term. CP55 bot. terminals 
CHANNELS & BATHTUB TYPES AVAILABLE IN SINGLE, DUAL OR TRIPLE UNITS 
CAPACITY VALUES -.01-.02-.05-.1-.25-.5.1.0-2-4-6-8-10.15 MFD 
VOLTAGES AVAILABLE -50-100-200-400-600-1000.1500-2000.2500-3000 etc. 

MOST TYPES IN VERY LARGE QUANTITIES LET US QUOTE ON YOUR REQUIREMENTS 

LOO/_f BEEN SEARCHING 
R FOR THIS ITEM? 

Brand New OUTPUT TRANSFORMER 
ES -691027 

Used in SCR -274 & other aircraft receivers 
SUITABLE FOR USE IN NEW DESIGNS 

Manufacturing Quantities Available 

SPECIAL NOISE SUPPRESSION CAPACITORS 
CA -442 CA -445 CA -481 CA -209 CA -275 

CA -177A CA -106 and many other types 
MUMETAL*'LAMINATIONS"`4750 & AUDIO 

Partial listing of types available 
F-12 EI -312 EI -21 EX -24-25 EE -26-27 L-12 

ALSO AVAILABLE -NEW MFR 
RADIO TELETYPE Selective Audio Filters.. . 

MARK & SPACE freq. set of 4 $23.75 
SPECIAL SELECTIVE AUDIO FILTERS to order 

FRIENDLY SERVICE CALL ON 

SPECIALTY SUPPLY CO. 
7-2684 NYC 13, N. Y. 

Electrical specifications: Plate winding/power 
pentode. Sec. high & low imped. headphones 

Has Mounting For Neon Noise Suppressor 
FOR FAST INTELLIGENT 

ESSCO . . . ELECTRONIC 
56 Lispenard St. Barclay 

* SEARCH 
* RECEIVER - ARD -2 
* Frequency range 80 to 3000 Mcs. * Measures RF signals from 80 to 3000 Mcs and * pulse rates from 50 to 8000 cycles. 

The ARD -2 can be used as a Direction Finder to 
locate signals, or as a frequency meter. by 
VISUAL and AURAL indicators, provide * Originally designed and used by USN aircraft. 
Ideally suited for military, laboratory and gen- * eral purpose use. 

Equipment consists of the following: 
Antenna Detector-CMD-66AFH - Has variable 

length antennas, diode detector and silver 
plated timing stub with calibrated scale. * AMPLIFIEIt CMD-50ADC-has three stage pulse 
amplifier, a trigger circuit, a pulse rate counter 
circuit and audio amplifier, visual signal In- * dicator, rectifier power supply which is opera- 
tive on 115 Volts AC 60 to 2400 cycles current. * regulated. 

Test OSCILLATOR-CD-60ABG-Has cavity tre- * quency of 400 cycles with selection of four pulse 
repetition rates. * ALL CABLES AND FITTINGS, ACCESSORIES 
AND SHOCK MOUNTED RACK for immediate 
instalation, plus two Technical Manuals. * SPARE PARTS -Steel chest includes spares for 
components and two extra sets spare tubes. * Guaranteed NEW * All the above in original export packed cases. 

1Vt.: 113 -lbs * Price each $225.00 * * it * * Other selected equipment for 
Radio Communion inns in our stocks. 

4t * e * Communication Devices Co. * 2331 Twelfth Ave NYC 27, N. Y. * Cable: Communidev Tel: Ad 4-6174 * A **** ********* 
ALLIED ELECTRONIC SALES 

Features Super Values 
All Merchandise Fully Guaranteed 

CRYSTAL DIODES 
IN21B $3.25 IN23B $3.75 
I N23 1.45 IN26 7.75 
IN23A 2.75 1N34 .65 

Transmitting Tubes New -Jans 
CEIC $2.25 954 5 .45 
C6J 5.95 955 .50 
F 123A 7.75 957 .55 
F 127A 17.75 958A .65 
RK72 1.50 991-NEI6 . .35 
VR105 1.25 005 ........... .69 
I B29 4.75 006 3.25 
2X2 .65 616 .90 
3B24 4.75 619 .29 
6AR6 2.75 625 .45 
10Y .45 626 .45 
211 .50 629 .45 
310A 6.75 2051 1.10 
814 . 3.25 9001 1.2, 
815 1.75 9005 1.75 

Phone or write for quantity prices. Prices subject to 
change without notice. F O.B. N.Y.C. Rated Firms 
send purchase order. 

Your inquiries are solicited. 

ALLIED ELECTRONIC SALES 
136 Liberty St. New York 6, N. Y. 

COrtlandt 7-4320 

Ready for mailing: 
a new and illustrated 

CATALOG for 1952 

HUNDREDS OF TONS 

SURPLUS RADIO & ELECTRONIC EQUIP. 

Sample listings from Catalog: 
PE 218 Inverters $14.95 
DM 32 Dynamotors 2.95 
PE 73 Dynamotors 7.95 
BC 4.55 Command Rear. 7-9.1 me 7.95 
723 A/B Klystron, 10 cm 14.95 
PU 16 Inverters 22.50 
Radio City Model 803 Tube Testers 19.50 
TS IOA/APN - contains over 450 ft of 58 

ohm co -ax 18.95 
WI lOB Telephone wire, twisted pair I mile 

reels unused 9.95 
NF 3-6 Mallory Noise filter for MG 153 

(attaches to Inverter) 4.95 
Send 20% deposit or remit in full. Immediate 
shipment -all inquiries answered promptly. Dis- 
counts for quantity on most items. 

M. D. STRICKLAND, Owner 

EAST COAST RADIO CO. 
8010 Oakwood St. Jacksonville, Fla. 

Warehouses at Imeson Airport 
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R-4/ARR-2 RECEIVER 
34-58 mes. Brand new. COMPLETE WITH 
RACK AND CONTROL BOX. 

HEADSETS 
HS -38 & HS -33 BRAND NEW 

AN/CRT-3 
EMERGENCY RADIO TRANSMITTER. T-74/ 
CRT -3 DUAL FREQUENCY OPERATED 
TRANSMITTER. Operates on both 8280 
kc. and 500 kc. Power output 21/2 W. 
on 500 kc and 2 W. on 8280 Kc. BRAND 
NEW. COMPLETE WITH PARACHUTE, 
KITES, LAMP, BALLOON and GENERATOR. 

RC -184 IFF EQUIPMENT 
Complete. Brand new. 

MG -19A BRAND NEW 

MODULATOR UNIT BC -1203-A 
With Coupling Heads BC -1201 & BC -1202 

APS-4 Complete Radar 
Mark 16 Complete Radar 

APS-6 Complete 

SCR -615 PARTS 

LP 21 LOOPS 
Models LM, AM, A 

Excellent Condition 

RECEIVERS 
APR -4 APR -5 

TELEVISION CAMERA 
350 line resolution. Easily converted to 
present RMA standards. Circuits avail- 
able with camera. Complete, like new. 

MK-20A/UP 
Brand new. Individually boxed. 

TEST EQUIPMENT 
Complete Line! 

DuMont 224-A Oscilloscope 
1-77 Hickok Tube Checker 
1-208 FM Signal Generator 
RPC Model 644 Multimeter 

Ferris Microvolter Mod. 18-C 
IE-36 (New) T5-100/AP 
1-122 TS-111/CP 
I -139 -METER 
1-212 
1-222 
TS-3/AP 
TS-10B/APN 
TS-19/APQ-5 
TS-24A/APR-2 
TS-34/AP 
TS-36/AP 
TS -61 /AP 
TS-62/AP 
SL -1 Slotted 

LineTest Set 

TS -126 
TS -127/U 
TS-170/ARN-5 
TS-182/UP 
TS-184A/AP 
TS-204/AP 
UPM-1 

(Complete) 
WE 1 193 

Range Calibra- 
tor 1-146 

SEE COLUMBIA ELECTRONICS AD 
ON PAGE 354 

All items subject to prior sale 

COLUMBIA ELECTRONICS LTD. 

7460 N. VARNA AVENUE 

NORTH HOLLYWOOD, CALIF. 

Cable Address COELECT 

POWER RHEOSTATS 

Ohms Watt Ea. Ohms Watt Ea. 
.5 25 1.98 250 25 2.23 
.5 50 2.81 250 50 2.53 
.5 150 5.93 300 50 2.53 
1 50 2.81 300 75 3.90 
2 50 2.811300 100 4.40 
2 100 4.68 300 150 5.04 
2 300 8.42 350 25 2.25 
3 100 4.67 350 100 4.40 
3 225 6.58 370 25 2.23 
4 225 6.60 378 150 6.59 
5 25 1.97 400 25 2.23 
5 50 2.53 400 75 3.90 
5 100 4.68 500 25 2.23 
6 25 2.23 500 50 2.53 
6 50 2.53 500 75 3.95 
6 75 3.90 500 100 4.50 
7 25 1.98 500 150 5.15 
7.5 75 3.95 500 300 9.49 
8 50 2.53 585 150 6.59 
10 25 2.23 750 25 2.23 
10 50 2.53 750 150 5.46 
10 100 4.37 1000 25 2.53 
12 25 2.23 1000 50 2.66 
12 50 2.53 1200 225 7.20 
15 25 1.98,1200 300 8.40 
15 75 3.9011250 50 2.66 
15 100 4.38 1250 150 6.10 
20 50 2..53 1.500 25 2.53 
22 50 2.53 1500 50 2.66 
25 25 2.23 1600 50 2.66 
50 25 1.98 1800 150 6.19 
50 50 2.53 2000 25 2.53 
75 25 1.98 2000 50 2.66 
75 75 3.90 2250 150 6.24 
80 50 2.53 2500 50 2.66 
80 500 12.46 2500 100 4.68 
100 25 1.98 2500 150 6.24 
100 50 2.53 3000 25 2.66 
100 100 4.39 3000 100 4.95 
125 25 2.23 5000 25 2.66 
150 50 2.53 5000 50 2.90 
175 25 2.23 7500 50 2.90 
185 25 2.23 7500 100 5.32 
200 25 2.23 10000 50 2.99 
200 100 4.40 10000 100 5.51 
200 150 5.04 15000 25 3.25 
225 50 2.53 20000 150 8.75 

OTHERS 
Dual 1.3 25 4.95 
Dual 10 25 4.49 
Dual 13.2 300 15.95 
Dual 100 25 4.49 
Dual 200 50 4.95 
Dual 300 50 4.95 
Dual 378-585 150 12.75 
Dual 500 25 4.49 
Dual 1375 25 4.49 
Triple 3 300 24.95 

Specify Type Shaft 
Required "SS" or "Knob" 

"AN" CONNECTORS 

WI .4l 

Large Variety Available 
At Great Savings 

Send your specs and let us quote 

BIRTCHER TUBE CLAMPS 
#926-A 
0926 -AI 
#926-A14 
#926-B 
#926 -BI 
#926-67 
#926-B22 
#926-C 

M ICROSWITCHES 

FIIOM #926-05 
#926 -CIO 
#926-C24 
#929-I 
#930-12 
#930-18 
#930-19 
#930-21 

MISCELLANEOUS 

MOSSMAN 
LEVER 
SWITCHES 

B. NOISE FILTERS 
C. GLASS 

FERRULE 
RESISTORS 

D. MALLORY 
SERIES 2000 
PUSH 
SWITCHES 

E. WE -I --PRE- 
CISION 
RESISTORS 

See Dec. Issue for 
Complete Listings of 
a I, ove. 

OIL CAPACITORS 

RECTANGULAR 
.00025 
.0025 
.004 
.0075 

.03 

.05 

.1 

.25 

.5 

.75 
1.0 

1.5 
2.0 

3.0 
4.0 

5.0 
6.0 

25K V 
1500 

10KV 
7KV 

10K V 
AC 500 

2500 
BKV 
2000 
3000 
3500 
4000 
5000 

600 
1500 
3000 
1000 

AC 250 
AC 330 

600 
1000 
1500 
2000 
5000 
6000 

AC 400 
AC 220 
AC 250 
AC 330 

4011 
60r1 

AC 660 
11100 
1500 
2000 
2500 
4000 

AC 240 
AC 220 

600 
700 

1000 
1500 

600 
400 

BATHTUBS 
.02 600 
.033 600 
.05 200 

400 
600 

.1 200 
900 
600 

1000 
.15 600 
.2 600 
.25 200 

400 
600 

1000 
.35 400 
.5 200 

400 
600 

1000 
.75 600 
1.0 50 

100 
200 
300 
400 
600 

1000 
2.0 400 

600 
4.0 50 

100 
5.00 50 
8.0 500 
10.0 50 

150 
15.0 200 
16.0 450 
20.0 25 

50 
75 

40.0 25 
40 

100 
50.0 25 
100.0 15 
200.0 12 
300.0 6 

CHANNEL 
.01 600 600 

1000 4.0 600 
.02 400 .01-.1 400 
.025 600 I.02-.1 600 
.05 400 .035-.2 

600 600 
1000 ,.05-.05 

.1 400 400 
500 i 600 
600 .1-.1 400 

1000 600 
.15 600 .25-.25 
.25 400 

600 400 
1000 600 

.31 600 1000 

.42 600 .5-.5 300 
5 400 400 

500 600 
600 ,.02-.05- 

1000 .02 400 
.7 600 .1-.1-.1 
1.0 400 I 400 

500 j 600 
600 1000 

2.0 200 .25-.25-- 
400 .25 600 

(Top -Bottom 
Univ. Tenn.) 

HIGH POWER TR. MICA 
G-2 TYPE 0011 20KV 

.00OI 10KV .00124 15KV 

.00015 

.0002 
10KV 
10KV 

.004 

.25 
12KV 

1.6KV 
.000247 12KV 25 6KV 
.0003 10KV .001 20KV 
.000375 10KV .00047 20KV 

G 1 TYPE .0004 5KV .015 3KV 
5KV .0005 IOKV .0012 20KV 

.00015 SKY .00065 10K V G-4 TYPE 

.0002 6KV .001 6KV .0002 30KV 

.0008 6KV .003 8KV .0025 25KV 

.0(147 6KV G-3 TYPE .005 0KV 
.005 5KV .0001 20KV .01 15KV 
.01 4KV .003 20KV TYPE #56 
.032 2KV .0004 20KV .000155 30KV 
.04 1KV .00045 15KV .000533 30KV 
.08 1.5KV .0005 20KV 0004 30KV 
.09 1.5KV .001 20KV .001 30KV 

TRANS- 
MITTING 

MICAS 
.00001 .0002 .0015 '0082 
.000025 .00022 .00162 .0009 
.00003 .00024 .00175 

.01 .00004 .00025 .0018 
.000047 .00027 .012 

.002 .00005 .0135 
.0003 .000051 .0022 .0142 

.000056 .00033 .0024 .015 

.000068 .00039 .0025 .016 

.00007 .0004 .003 .018 

.000075 .00047 .0039 .02 

.00008 .0005 .004 .022 
.00051 .0043 .024 

.0001 .0006 .0047 .025 

.00011 .0007 .027 
.005 .00015 .00075 .03 

.000152 .0008 .0051 .033 

.00016 .0009 .006 .04 

.000175 .0062 .043 
.001 .00018 .007 .05 
.0013 .008 

TYPE "J" 
POTENTIOMETERS 

Type "J" 25k 150k -150k 
65 30k 250k -250k 
75 50k 300k -300k 
300 75k 350k -354k 
400 80k 2.meg-2.meg 
500 100k 4.meg-4.meg 
600 120k 2k -50k 
650 125k 2.2k -24k 
750 150k 6k -45k 
1000 250k 10k25k 

500k 140020k -2k 
2000 .me 35k-0k 
2000 .eg 35k -5k 
4000 3.meg 800k -75k 
6500 Type "Ji" 350k -5k 
9000 500-500 700k -7k 
10k 600-600 350k -25k 
12k 1500-1500 l.meg-500k 
15k 2000-2000 
20k 130k-I30k 

Type "JJJ" 
700k -700k -700k 1. meß-1. meß-1. meß 
750k -750k -750k 20k -200k -20k 
800k -800k -800k 45k -27k-2500 

JONES CONNECTORS jit JONES 
Jones 

Connectors 
BARRIER 
STRIPS 

315-EB 504 -CE 
315 -AB 506 -CE 
315-FHT 506 -DB 
315 -CCT 508 -CE 
315 -LAB 510 -CE 
318 -AB 512 -CE 
321-CCE S -502 -DB 
321-CCEL 504 -DB 
330 -AB 504 -CE 
330 -SB 506 -DB 
330 -CCT 506 -CE 

"400" Jones Barrier 
P -402 -SB Strips 

404 -DB 2-140-3/4W 
406 -AB 2-140-Y 
406-FHE 3-140 
406-CCE 4-140 
408 -LAB 6-140 
408 -DB 10-140-3/4W 
410-CCE 10-240 
412 -DB 11-240 
412-CCE 17-240 

5 -404 -AB 18-240 
404 -DB 20-160R 
406 -CCT 3-141 
408 -LAB 4-141-W 
408 -CCT 4-141-3/4W 
410-CCE 6-141 
410 -AB 7-141-Y 
412 -DB 10-141-Y Mel 

"2400" 13-141 
P-2410-CCE 20-141-3/4W 

2410 -SB Mel 
2410-FHE 20 -161 -AR 
2412 -SB 2-142-Y 
2412-CCE 4-142-Y 

S-2406-CCE 12-142 
2408 -LAB 3-150 
2408 -SB 4-150-Y 
2410 -LAB 4-152 
2412 -LAB 6-22 
2412-FHE 8-6 
2412-CCE 8-54 

"500" 2002 
P -502 -DB 2008 

504 -DB 2013 

Jones Plugs 
"300" 

P-101-1/4 
101-3/8 
306 -AB 
306-CCTL 
308-FHTL 
310 -LAB 
310-FHT 
310 -CCT 
310 -AB 
312 -LAB 
312-CCTL 
312 -CCT 
312 -AB 
315-FHT 
315-CCE 
315 -CCT 
315 -FH E 
315-EB 
318-CCE 
321 -AB 
321 -DB 
324-EB 
324-FHT 
324 -CCT 
324 -AB 
330 -SB 
330-FHT 
330 -CCT 
333 -CCT 

Jones Sockets 
S -101-D Mod 

201 
202-B 
302 -CCT 
302 -AB 
304 -CCT 
306 -LAB 
306-FHT 
306-FHTL 
306 -CCT 
308 -AB 
308-FHTL 
300-CCTL 
310 -LAB 

ALEXANDER MOGULL COMPANY 
WO rth 4-0865 

50 W. Broadway, N. Y. 7, N. Y. 
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ATTENTION: PURCHASING AGENTS 
If the type of tube you are looking for is listed, you have a buy!! All brand new, guaranteed 

tubes at the lowest prices in the industry. We have them in stock. Immediate delivery. 

0A4 .99 4C44 .75 304 .59 RK73 1.00 328A 7.95 706EY-GY. 29.95 814 3.40 1608 3.95 
0A3/VR75 1.25 2E22 1.95 4628 3.95 RK75. . .. . 3.95 329A 7.25 707A. . .. 7.95 829B 14.50 1616 .69 
092 1.05 2E26 1.95 4J42/700A 17.50 RELS 75.00 331A 6.95 708A 3.75 8308 4.95 1619 .39 

OB3/VR90 1.05 2J22 7.50 5AP1 3.49 FG81A _ . 3.49 3506 3.95 710A/8011 .75 838 2.95 1625 .45 
0C3/VR105 1.10 4126 9.95 5C30/C58. 3.75 VT90 .75 353A 3.95 713A.....92 841 .39 1626 .45 
OD3/VR150 .85 2127 9.95 5FP7 3.95 VT9B 75.00 357A 14.95 714AY. _ . 5.75 843 .33 1629 .30 
11322 2.19 2139 19.50 C5B 3.75 100TH . . . . 7.50 3719 .89 715A 5.95 846 49.95 1636 2.95 
1926 2.49 4140 29.50 C6A 5.75 HY1S48 . .75 388A 1.29 715B 8.50 851 39.50 1644 .59 
1927 14.50 2161...... 39.50 6AK5 1.05 VT127.... 1.75 394A 4.75 717A 1.19 860 6.50 1851 1.69 
1929 4.75 2164 29.95 6C8G .69 2058 1.49 417A . . . . 14.95 721 A 1.75 861 43.45 4051 1.09 
1936 . 7.50 2K25 27.50 6K7G .49 211 .49 450TH . . . . 37.50 722A 1.89 864 75 7193 .35 

1856 24.50 2V3G. ... .75 79P5 14.95 211 GE. 1.75 530 16.95 743AB.... 17,95 865 1.25 5011 .75 

EL1C .. 2.49 2X2 .49 7C4 .35 217C 6.95 531 6.75 7248 4.69 866A GE.. 1.45 8014 2.75 

1D8G .59 367/1291.. .35 7E5 .39 2496.. . . . 3.25 533 75.00 725A 6.25 g7qA GE.. 3.95 8013A.... 3.95 

1L4 .59 3642 2.49 10Y .43 250TH.... 20.95 559.... .. 2.25 800A 1.75 874 .69 8041 1.95 

1R4/1294.. .89 3824 4.25 12A6 .49 450TL. . . . 16.95 HY615 . . . . .22 801A .44 876 .59 8045A . . . 6.95 
1T4 .59 3C24 1.49 24G 1.49 2579 9.95 700A 17.50 803 3.25 879 .95 9001 1.50 
2(21/1642 .59 3(28 4.95 RK34 .49 285A . . . . 4.95 701 A 4.95 805 3.69 931A. 5.95 9002 1.25 
2(22/7193 
4C46 

.30 3CP1/51... 

.19 3DP1 
1.95 
3.95 

45 Special . 

FG17 
.29 286A . 

4.50 30411-1.... 
6.95 
8.75 

702A 
703A 

2.49 
4.75 

807 
808 

1.59 
4.45 954 .35 9003 1.75 

2C26A.... .39 3D6/1299. .39 CRP72 1.00 304TL 8.75 704A .89 811 3.25 955 .45 9004 .49 

2C34.'RK34 .49 3D23 4.75 RK72 1.00 307A 3.95 705A 1.95 812 3.25 957 .45 9005 1.50 

4G40, 9.95 3FP7 1.75 CRP73 1.00 316A .49 706AY-DY 39.50 813 8.50 E1148 .33 9006 .29 

THIS MONTH'S SPECIAL: 
Only 1100 at this price -RCA and Westinghouse 8013A Diode Vacuum Rectifiers....3.95 

MARITIME INTERNATIONAL COMPANY 
11 State Street, New York 4, N. Y. Cable Address "Foxcroft" Phones: Dlgby 4-3192-3 

Regulated Tube Rectifiers -Western Elec- 
tric #386207 Input 105 to 126 volt 50-60 
cycles. Output 50 volt 3 amp. D.C...$85.00 

35 mm. Slide Cabinets will hold 2,218 
slides, also contains a 28x20 Da -Lite 
scrcan, overall size 3204 "x21"x6" finished 
in black simulated leather $25.00 

Eastern Air Device 350E Dual Centrifugal 
Blower, 115 volt 60 cycles 0.1 amp. 1 PH 
20 C.F.M. Continuous duty 1.0 M.F.D. Ca- 
pacitor start. Without capacitor...$18.25 

Miniature Lamp Tl%, 3 volt .19 amp. Air- 
plane Indicator Amb. Ctd. 10 for $1.00; 
100 for $8.50 

Ammeter 159/300 dual range Triplett 341A 
304" rectangular flush bakelite 5 amp. 
Movement ® $4.95 with external current 
transformer for 150 amp $7.50 

Drierite-The Versatile indicating Desic- 
cant -size #8 mesh In 6 oz. bottles, 24 bot- 
tles to a case. In case lots $4.80 per case, 
minimum order 6 bottles for $1.50 

Selenium Rectifier -Full wave bridge, 
G.E. model 6R5FB3, up to 54 V. AC, 150 
mill. Cont. Duty, 12-1" plates 1500 ea. 
available. 

Vibrator Tubes. 6 volt 4 Prong OAK V6506 
896 

12 volt 4 Prong KS5566 List 04 89e 
Minimum order 3 for $2.50; 100 for..575.90 

SEND FOR FREE BULLETIN 

Dlgby 9-2188-9 

A. Cottone 
Electronic 

& Optical 
336-340 CANAL ST., 

ALL PRICES F 

& Company 
Mechanical 
Components 

NEW YORK 13, N. Y. 

.O.B. N. Y. CITY 

MANUFACTURERS! 
EXPORTERS! 

PURCHASING AGENTS! 
HONESTY 
INTEGRITY 
QUALITY OF 

PRODUCT 

Radio and Receiving Tubes 

Transmitting & Special 
Purpose Tubes 

Radio and Electronics Parts 
and Equipment 

All Types of Electrical Wire, 
Magnet Wire, and Cable 

Write -Wire -Phone 
For Your Special Needs 

We are also bonafide 
General Purchasing Agents. 

CAN WE HELP YOU? 
References: Dun & Bradstreet. 

ltiCt't(J Uf gXf(UOEQ)L 

225 N. Wabash Ave., Dept. I. chicigo 1, III. 

Phone ANdover 3-0841 

: 9RAl4CM OFFICRS 

9013 Wisli M.d. Lvrly Mi/s, Col. CR 4-6237 
507 Fifth M..r York 17, H,., Yak, MU 7-0094 

E 

X 

A 

M 

P 

L 

E 

Priced Right -Immediate Delivery 
100,000 RELAYS 
50 TYPES 

MINIATURE AIRCRAFT TYPE -i POLE D.T. con- 
tacts. 11" overall. 280 ohm coil. 24 V.D.C....$2.95 
Sanie Relay but with 12 V.D.C. 70 ohm coil -52.45 

115 VOLT AC RELAYS 
GUARDIAN #110 A.C. SERIES-D.P.D.T. & R.F. 

N.O. 5 amp. contacts $1.95 
STRUTHERS-DUNN D.P.D.T. /' contacts. Micalex 

hase and crossarm $3.95 
ADVANCE SERIES 1000 Oit' Silver D.P.D.T con- 

tacts. Ceramic insulation $3.95 
115 VOLT DC RELAYS 

POTTER & BRUMFIELD #MR 70 - Double Pole 
N.U. 10 snip. contacts. 0000 ohm coil $2.95 

GENERAL ELECTRIC #CR 2791-B109P36-S.P.D.T. 
double break contacts rated 3 amps. 10,000 ohm 
coil operates on R nulls $1.95 

ADVANCE SERIES 2000 %" Silver D.P.D.T con- 
tacts. 4200 ohm coil and ceramic insulation $3.95 

SIX -POLE DOUBLE THROW ALLIED #1IN-18D-39 
has 10 AM1'EIRE CONTACTS 2000 ohm coil oper- 
ates on 30 mills DC $6.95 

LOW VOLTAGE DC RELAYS 
ALLIED #110 635 D.P.D.T. 15 amp. contacts. 94v 

cl.c. 230 olun coil $2.50 
LOW VOLTAGE AC RELAYS 

POTTER & BRUMFIELD #5117A - Double Pole 
N.O. 10 amp. contacts. 6 volt AC coil $1.95 

GUARDIAN #110 A.C. Sertes -Double l'ole N C. & 
S.I'.N.O. 5 amp. cts. 48 volt A.C. coil $1.95 

RADIO DEVELOPMENT 8, SALES CO. 
323 Atlantic Ave., Brooklyn 2, N. Y. Ulster 5-0488 

TUBE REBUILDING 
Large Transmitting and Power types 

Economical Guaranteed 
FREELAND PRODUCTS CO. 
700 DRYADES ST., N. O., LA. 
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THE WRACLE OF E ECTROMC CONTROL 

ADVANCED THYRATRON CIRCUIT $ 
REMOTE CONTROL 

FOR 110 VOLTS 60 CYCLES AC 

Engineers - Hams -Students 
Servicemen - Hobbyists 

Here's the chance of a lifetime to own a 

genuine Thyratron Electronic Remote Con- 
trol of your own at a fraction of its regu- 
lar price) This mighty handful (only 
53/4x5x31/2") of miracle control can be 
made to perform hundreds of practical, 
fascinating feats of remote control. 

PRECISION THYRATRON CIRCUITRY 

These amazing Thyratron precision ther- 
mostatic controls can easily and quickly 
be modified by you for electronic remote 
control of: Transmitters; Turn Radio and 
TV on and off; Open and Close Garage 
Doors from your car; Remote Control of 
Appliances, Machinery, Power 12014 Re- 

mote Controls for Model Railroads, 
Planes, Boats, Trucks; Burglar, Fire, Tem- 
perature and Rain Alarm Systems; Poultry 
Brooder Controls, etc., etc. 

Your own ingenuity and inventiveness 
can devise many more interesting and 
practical uses which this remarkable unit 
can control for you. A complete schematic 
is furnished with each control. 
PARTS ALONE WORTH TWICE THE COST 

Each control unit contains a highly sensi- 
tive plate circuit trigger relay, a 110 volt 
60 cycle AC filament transformer, many 
condensors and resistors (including 1 

precisions) and a host of other valuable 
parts worth twice or more our low, low 
bargain price. No matter how you use it 
it's a great buyl 
Kit of 3 Tubes for Remote Control Unit, 
consisting of 6SN7GT, 6SL7GT and a GE 

Thyratron GL -5662 (net $3.30 by itself). 
All 3 plus Bakelite Cabinet-only $4.95 

No. C.O.D. Postpaid in U.S.A. Only 
(10 Days Net to Rated Firms) 

Send Check or Money Order to Dept. E. 

ATTENTION: Electronic Alarm Manufacturers! These Thyratron controls are 

ideal for adaptation by you for FIRE, BURGLAR and other alarm system:, you make 

Increase your profits, make a better product by using this control or its components 

in your products. let your engineers check a few and see for yourself. Terms: Net 10 

days to rated firms. 

Only - (Less Cabinet d Tube Kit) 

No. C.O.D. Pospaid in U.S.A. Only 

Complete With Cabinet and $ - 
Thyratron Tube Kit 
No. C.O.D. Postpaid in U.S.A. Only 

50 

POPULAR REMOTE 
CONTROL USES 

ON-OFF for Transmitters, Radio 
or Television Sets 

Open and Close Garage Doors 
From Inside Your Car 
Model Railroad% Boats, Planes, 
Cars, Tracks 
ON-OFF for Appliances, 
Machinery, Power Tools 
Burglar, Fire, Temperature 
or Rain Alarm Systems 

Poultry Brooder Temperature 
Controls 
Remote Thermostatic Control 

MANUEL KLEIN COMPANY ' 
94 Chambers Street, New York 7, N. Y. 

REctor 2-6460 
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OUR EXPORT 

DEPARTMENT 

AVAILABLE 

FOR SPECIAL 

SERVICE TO 

OVERSEAS 

CUSTOMERS 

CONVERSION EQUIPMENT 
-MOTOR GENERATORS 
-CONVERTORS 
-DYNAMOTORS 
-INVERTERS 
-POWER SUPPLIES 
-RECTWIERS 

TEST EQUIPMENT 

RADAR 
MARINE, GROUND & AIRBORNE 

AN/APS-2 
APS-3 
APS-4 
APS-6 
AP5-13 
APS-15 

SA -2 
SL 
SN 

50 
SQ 
SJ 

SF 
SG 
SL 
SCR -545 
SCR -720 

COMPASS 
COMMUNICATIONS COMPANY 

393 GREENWICH STREET 

NEW YORK 13, N. Y. 
BEekman 3-6510 

CABLE ADDRESS: COMP RADIO 

TRANSMITTING STATIONS 
I KW -200-500 lies, complete with 220-440 colt, 3 ph. 

50-60e. poker supply -Price $2,500. 

800W -(40J watt phone) Western Electric 10 -channel 
automatic dial selection, 2.0-20.0 mes. with 220 
volt, 1 ph, 50-60e, power supply. SAD711 TRANS- 
MITTER AS USED ON S.S. "QUEEN MARY" - 
Brand Now. Price $4,000.00. 

I KW -FM Broadcast station, completo with monitor, 
all tubes, antenna and wareguide, Mfr. O. E. 
$1,500.00 -at location, N. Y. C. 

* All equipment new or reconditioned, checked 
in our laboratory and ready for operation, 

TELEPHONE EQUIPMENT 
Portable and Stationary Switchboards and Supplies 
BD -71, six -line portable switchboard 
BD -72, twelve -line portable switchboard 

WE MAINTAIN 
OUR OWN FULLY 

EQUIPPED TESTING 

LABORATORY 
IN THE SAME 

BUILDING AS OUR 

MAIN WAREHOUSE 

TO TEST ANY 
ITEM WE SELL 

SELECTED EQUIPMENT 
TCS-Collins mfd. Navy radicteleDhones for ship 
board and mobile use, complete with all accessories 

for operation from 12, 24, 110, 230 volts d.c. and 
110 or 220 volts a.c. 

TOE -Navy or commercial marine transmitters, com- 
plete, 110 & 220 volts d.c. and a.c. 

TBK-Navy high frequency transmitter, 2-20 mea: 
500 watts output. Supplied complete with m/g and 
starter for d.c. or a.c. operation. 

TBL-Nary all -wave transmitter; 350 watts output; 
CW and phone. Supplied complete with ni/g and 
starter for d.c. or a.c. operation. 

TAJ-Navy intermediate free. transmitter, 175-550 
lies; 500 watts output. Supplied complete with We 
and starter for a.c. or d.c. operation . 

SCR -284 -the famous mobile and ground station for 
field use. Large quantity of complete sets available. 

MAG -10 cm. portable link radar transmitter re- 
ceivers. 6 -volt operation. 

and TUBES -MAGNETRONS, KLYSTRONS, SPECIAL PURPOSE and TRANSMITTING TYPES 

TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE TYPE PRICE 

O1A 2133 $100.00 4(28 $35.00 307A $5.00 723A/B $25.00 2x2/879.. $1.75 - 
$1.60 0(3 2136 100.00 4E27 17.50 37113 2.50 724B 6.50 954.... 1.00 

OD3 1.50 2138 17.50 4J33 190.00 388A 2.75 725A 955 1.00 

C1 A 6.00 2J 39 17.50 4J52 350.00 446A 2.00 730A 956 1.00 

C1 E 7.00 2142 150,00 5123...... 4.00 803 7.00 1616 2.75 446B 

C6A 2150 75.00 5J26 350.00 450TH 45.00 807 1.65 1619 .75 - 
12.50 C6F 2161 75.00 6C21 29.50 450TL 45.00 813 9.00 1624 2.00 

C6.1 2162 75,0010Y 1.25 464A 9.50 829A 12.00 1625 .65 

3.95 1822 2K22 100TH 9.00 705A 3.50 832A 10.00 1626 .75 - 
35.00 1B23 10.00 2K25 204A 60.00 706A-GY 45.00 836 4.75 1629 .65 

1824 -- 2K26 150.00 211 1.0017078 25.00 837 2.75 1636 3.00 
2822 4.95 2K29 35.00 250TH 20.00 714AY 17.50 843 1642 3.50 
2B26 3.75 2K41 150.00 250TL 20.00 71513 17.50 849 50.00 2050 2.00 
2C40 18.00 2K45 140.00 304TH 15.00 720 851 80.00 8012 4.25 

2C43 25.00 2K54 150.00 304TL 15.00 i 721A 3.75 860 5.00 8020 3.50 

2D21 1.70 2K55 150.00 861 40.00 8025 7.00 

2E22 3.75 3B24 6.50 865 1.40 9001 1.65 

2J21 
2.122 

17.50 
17.50 

3827 
31328 

10.00 
10.00 

Special C.R. Tube Offering: 872A 
874 

3.85 
1.50 

9002 
9003 

1.50 
1.75 

2J26 
2J27 
2J31 

27.50 
27.50 
27.50 

3C31 
3E29 

5.75 
15.00 

12DP1A (in date) -39.50 889R 
891R 

195.00 
250.00 

9004 
9005 

1.75 
1.90 

2132..... ... 65.00 4027 25.00 892R 250.00 9006 .50 

WE GUARANTEE EVERYTHING WE SELL 

OIL CONDENSERS 
2 MFD. 5000 VDC with 
brackets $12.95 

6 MFD. 600 VDC CP 
70 BIFF 605K with 
Brackets, $2.75 each: 
by 100 lot each...51.45 

100 MFD. 1500 VDC 
$27.50 

BATHTUB CONDEN- 
SERS CP53BIFF504K 
5MFD--600V. ...$.64 

Round I MFD. 1000 VDC screw Type I Lug 23/" 
High 500 ea. 

RHEOSTATS 
TYPE 3150 ohm 50 Watt 05381 51.89 each 
TYPE K 100 Watt 25 Ohm 52.96 
TYPE H 25 Watt 15 Ohm $1.67 

PACKET SWITCHES made by A&H&H Type 
80989 25 amp. size 2PDT and 3DPT....57.95 ea. 
SELECTOR SWITCHES CENTRALAB Non 
shorting Type 1401 I Pole 2-6 position....490 ea. 

LEONARD GREENE 

TUBES 

721A ....$3.50 2136 105.00 
815 ............ 2.80 4137 175.00 
829B 14.50 9001 135 
830B 3.95 9002 135 
832 ........... 6.95 9003 170 
832A 9.00 9006 0.40 
IB24SYL 13.95 ELIC 2.75 
3B24 4.95 606 0.75 

SX3 0.75 

LINE CORD AC manufactured by G.E. molded 
rubber plug, 12' lengths $25 per 100 pis. 
RAYTHEON BENCH WELDPOWER 5516 Min- 
iature Model II5VAC less welding head. Has 
ability to Weld Difficult material. More informa- 
tion on request. Price 585.00 

UG CONNECTORS 

UG 352U $6.00 EACH 

UG 9/U .95 EACH 

381 Tremont St. -HA 6-4794 

HAYOON 

SYNCHRONOUS 

MOTOR 

110 V.A.C. 
t R.P.M. 

3.6 Watts 
$2.47 each 

Haydon, 2.2 watt 1-120 RPM $1.68 
complete with coin arrangement lar 250 rm.-52.49 
minimum order 5 pis. on synchronous motor. 
MICA TRANSMITTING CAPACITORS Typo G3 
.0001 Mfd 251(V $48.00 ea. 
Type G2-50, .0001 mfd, .0002 mfd, 0005 mid. 
IOKV $19.00 
ATTENUATOR DAVEN TYPE T-994.2 7500/ 
3900.2 D B Ste p $4.25 
Type TA -1000-2 7500/3900 Ohm $5.25 ea. 

L_ RELAYS 
SIGMA 12 Volts DC S.P.D.T. size 2V" x Isd" 

5.77 each 
G E TYPE CR2791-6109P36 S.P.D.T. 10.000 
Ohm Coil $1.05 
G E TYPE CR2791-8109039 150 Ohm Coil $1.15 

BOSTON, MASS. 
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916 

THE BEST IN ELECTRONIC SURPLUS 

NEW GE 1 KW, 3 KW, AND 10 KW -RF AMPLIFIERS!! 

10 KW 
RECTIFIER 

- 
1 KW P.A. 

Above G.E. Transmitting Equipment of recent design, _NOT 

WAR SURPLUS, all NEW and export cased-at tremendous 
reduction from original price! Available, in quantity: Type 
BF -1-A. 1 KW Power Amplifier and Power Supply: BF -2-A, 

3 KW Power Amplifier with separate matching Rectifier -Power 

Supply: BF 3-A, 10 KW Power Amplifier with separate match- 

ing Rectifier -Power Supply. This equipment is designed for 

88-108 MC FM Broadcasting application, beautifully engineered 
and constructed. (250 Watt FM Exciter or Driver NOT AVAIL - 

10 KW 
POWER AMP. 

ABLE) Conversion to lower frequencies (2 to 24 mc, or other 
frequencies) can be accomplished at very low cost. Our 
factory will be glad to quote on conversion to specified 
frequencies. All units designed for 208/230 volts. 50/60 cycles 
operation; 3 KW and 10 KW units require 3 -phase. All 
incorporate internal blower systems for forced air-cooling, 
and use latest G.E. hi -efficiency tubes. Quantities sufficient 
to interest manufacturers-to convert for other applications. 
Ideal for FM Broadcasters, communication companies. Schools, 
Labs! Available as separate units, or complete. 

WRITE FOR MORE COMPLETE SPECIFICATIONS 

TEST EQPT. 
BC -221, I -222-A Signal Generator, 100-156 
MC, with crystal calibrator, for 116 V. 60 
cycles AC. 
TV -56, TU -57, BC -1236-A, and 78E Sig. Gen- 
erators, TS -143, I-148, TS-143/CPM-1 Syn- 
ehroscepe. Others. 

RADAR 
SCR -545-A, Complete in Trailer Trucks, 
with or without 25KVA Gas -Engine Gener- 
ator Unit and Motor Cab. 
Hundreds of radar components, plumbing, 
magnets, tubes, transformers, etc. 

RECEIVERS 
RBM, RBS, BC -1068 VHF, SCR -206 Direc- 
tion Finders with Loops. Others. 
CRV-46136, 100 to 1500 KC, part of DP -13 
Radio Eqpt. 
RT-3/ARN-1 Radio Receivers, New. Model 
ZB -3, Aircraft Homing Adapters, with plugs 
and accessories. New Eqpt. 

MISCELLANEOUS 
Wilcox 36A Rectifier -Power Supply, for 3 

KW modulated transmitter. Designed for 
use with 4 or more 96C 3 KW Transmitters 
and 50A Modulator. New, Unused. WRITE 
FOR PRICE. 
RADIOSONDE AN/AMQ-1, Meteorological 
Balloon transmitter with self-contained in- 
struments. New Units, with slide -rule tem- 
perature evaluators and spare (sealed) hu- 
midity elements. Large quantity available. 
Receiving and Recording supplementary 
eqpt. also available. Type AN/FMQ-1. 
WRITE FOR PRICES. 
32V. DC to 110V. AC KATO Converters, 
NEW, good to 300 watts. 
RC -163 Radio Beacon Eqpt., designed for 
use with SCR- 508 / 608 / 528 / 628 / 510 / 610 
Transmitter -.Receivers, 20 to 40 mc. Com- 
plete, export- packed, NEW equipment. 

Immediate Delivery from Stock 

GENERAL ELECTRIC VOLTAGE 
REGULATOR & POWER SUPPLY 
MODEL 3GVD14B3 

AND PRICES. 

Output 750 volts up to 100 ma; complete 
power supply using 8 tubes, with selector 
switch for regulating or non -regulating. Op- 
erates from 110 V., 60 cycles AC. NEW 
units, less tubes, with operational data and 
diagram. EACH $24.50 

ECLIPSE PIONEER TYPE C-14 
MAGNESYN UNIT 

Per V.E. Spec., KS -5899-L01 
excitation 26 volts 400 C.P.S. 
current drawn 200 to 500 MA. 
Shaft locking arrangement 
overall dim. 2)/4" dia. 2y4" long. 
.812" x 2.562" Mtg. centers. 
NEW Units. 
Price, EACH $7.50 

INDUSTRIAL CAPACITORS 
TYPE 18F75 

Syncro-Capacitor 
50-50-50 mfd., Standard 
Brand Delta connected. 90 
V. AC, 60 cps. All NEW, 
packaged capacitors. For 
power -factor correction on 
115 V. 3 phase AC. etc. 
Large quantity available. 
EACH $7.00 

All Prices F.O.B. N.Y.C. 

TRANSMITTERS 
T4/FRC, with Modulator 
MD 1/FRC, and 
PP-1/FRC, Power Supply. 
RCA -ET 4332 and 4336. 
TDE, TBK, 8010, 8003, for Ships. 
ATD, for Aircraft. 
BC -319, BC -604, BC -684, etc. 
RCA -2.5 KW. Converted to R. F. Heater, 2.6 
KW- output. Freq. range 10.7 to 14.4 mc. 
Consists of 2 cabinet units; Oscillator unit 
uses two 827R tubes forced air-cooling; 
Power supply uses six 872A rectifiers, with 
requisite meters and relay controls. Oper- 
ates from 230 or 460 V., 50-60 cycles, 3 phase 
A.C. PRICE AS IS $1,400.60 
BC -797, 50 Watt AM Transmitter. Freq. 110 
to 130 MC, Xtal Control. Operation -110V. 
60 cycles AC. 
TDQ Transmitters. 100-156 MC, 45 watt» 
AM output. Reconditioned to like new. 
MANY OTHERS! 

TRANS -RECEIVERS 
SCR -509 & 510, SCR -511, SCR 609 R 610. 
SCR -522, LINK Model 1498, TCS with 12/24/ 
230 DC and 110V, AC Power Supplies. SCR - 
508/528/668/628 SCR -284 TRANSMITTER - 
RECEIVERS COMPLETE. 
Jefferson Travis, Model 350-A, Transmitter - 
Receiver, 50 W. output, 1.5 to 12.0 roc, 6 
channels operation -1 VFO and 4 X'tal- 
both transmitter and receiver. Power Sup- 
ply operates from either 12/24/32/116 
V.D.C., or 115 V. AC, 60 cycles. With Ant. 
Loading Coil unit, handset, key, & instruc- 
tion book. Complete. 

AUDIO SOUND 
Beachmaster 250 W.; Western Elec. Model 
HLAS-506W.; RCA 25W. (12V,) Mehle; 
RCA MI -2817-E Amplifier, 1,005 Watts 
(2-500 Watt Channels); F.E. Speaker 
Units D-173246, (26-36 Watts) and D - 
173232A (50-60 Watts), considerable quan- 
tity available. 

All Material Offered Subject to Prior Sale 

Cable: Telemarine, N. Y. TELEMARINE COMMUNICATIONS CO. Tel. LOngacre 4-4490-1 
540 W. 27th St. 

N. Y. 1, N. Y. 
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HIGH FREQUENCY M -G SETS FROM 

AMERICA'S LARGEST 

400 CYCLE 
HIGH FREQUENCY MG UNITS 

ONAN 400 CYCLE MG SET. Motor: 5 HP. 220/3/60. 
Generator: 2 KW, 115 volts, single phase, 400 CPS, self 
excited with secondary output of 26 volts DC, 200 watts. 
V -belt drive. Price $635.00 

LOUIS-ALLIS 3 UNIT MG SET. Consists of 5 HP 
motor operative at 220/440-3-60 directly coupled to al- 
ternator with output of 115 volts, 1 ph., 400 eye. and 
with exciter unit all mounted on steel base. 
Price $565.00 

50 KVA MG SETS. Mfg. by GE. Consist of Motor: 75 
HP. 220/440-3-60 direct connected to Alternator with 
o utput of 50 KVA: 115 Volts, single ph. 400 CPS. com- 
plete with auxiliary exciter MG set, field rheostat and 
W afting compensator PRICE, $6750.00 

WINCHARGER PU-7/AP; Input: 28 VDC. 160 Amps. 
Output: 115 VAC. single ph. 2500 V.A. 400 C.P.S. Fre- 
quency and voltage regulation built-in. Price....$87.00 

ONAN 480 CYCLE MG SET. Motor: 220V. 3m. 60 cy. 
belted to self-excited alternator with output of 4 

RIVA, 116 Volts, single ph. 400 CPS. Mounted on base 
with voltage regulator connected. Componneents all 

brand wow 

PE118 Units: Operate at 26 VDC, 100 Amp. Output: 115 
VAC, Lb, 400 CPS, 1500 VA. with filter system built - 

PRICE, $29.50 

THREE PHASE 400 CYCLE SETS. Consist of motor 
operative at 220/440-3-60 V belted to self excited alter- 
nator made by Holtzer-Cabot with output of 500 VA. 115 
VAC. 86, 400 cycles PRICE, $295.00 

BOGUE THREE PHASE MG SETS. Consist of Motor 
o perative at 220/440-3-80, Self-exc. alternator with out- 
put of I20/208V. 3m, 400 eye. 5 KVA. Brand 
New PRICE. $1850.00 
With Voltage Regulator PRICE, $1950.00 

KATO 400 Cycle 3m. Consists of Synchronous motor. V 
Belted to self excited Alternator with output of 120/208 
V. 54, 400 cyc. 40 KVA. W/motor compensator.PRICE 

$4990.00 

5 KVA BRITISH MG SETS. Motor: 7% HP. 220-3-80 
V belted to self exc. alternator with output of 115 Volts, 
16, 400 cycles PRICE, $975.00 

WINCHARGER PU-16/AP INVERTER. Type M0750. 
Input: 28 volts, 80 amp. Output: 115 volts, 6.5 amp.. 
400 eye., 1 ph. Brand new. Price $69.50 

HOLTZER-CABOT MG 221. Compact 2 bear, units for 
low current 400 eye. Operates at 32 VDC, 8.5 amp. 
Output: 110 volts, 1.0 amp., 1 ph., 100 watts, 400 cyc. 
Brand new- Price $69.50 

HOLTZER-CABOT MG 218. Operates at 115 VDC. 2.3 
amp. with same output. AS MG 221 $79.50 

LELAND INVERTER TYPE MG 4A. DC Input: 27.5 
'volts, 38 amp., 6000 RPM. Output: 115 volts, 1 ph. 
400 rye., 500 VA. Like new and full guaranteed. 
Price $39.50 

GENERAL ELECTRIC MODEL 5D2INJ3A. Input: 27 
volts, 35 amp. Output: 115 volts, 485 VA, 1 ph.. 400 
cyc. Price $31.50 

PE109 Invertera, Input 13.5VDC 29A; Output 115V 400 
ay. 1.53A 8900 RPM $59.95 

MGI49F Inverters. Input: 28 VDC; Output: 500 VA. 
@p1h15 V. 400 cy., 1 ph. & 250 VA. @ 26 V., 400 cy..5 

LELAND-MURRAY MG SET. Motor: 5 H.P. 220/440 
Volts, 3 phase, 60 Cy. directly connected to Alternator: 
8 KVA. 1211/208 Volts, Wye connected. 4O0Prioe575Ó 

00 

American 400 Cycle Sets. A precision built motor gen- 
erator set ideal. for laboratory test work. Consists of 71 
H.P. motor directly connected to alternator with output 
or 5 KVA, 120/208 Volts, three phase, 400 cycles. With 
electronic exciter -voltage regulator. Frequ. variation 
- 5%: Voltage variation ±1%; Total harmonic cont. 
1.2%. PRICE $1850.00 

BTH 400 CYCLE M -G SETS. Consist of an alternator 
of 6 KVA with output of 115 volts, lm, 400 CPS. V 
belted drive to 10 HP. motor operative at 220/440-3-60. 
Excitation provided by dry disk rectifier. Complete with 
field rheostat. SPECIAL PRICE $985.00 

ELECTRICAL CONVERSION HOUSE 

50 K.V.A. 400= MG SETS 

We have been fortunate in acquiring a quantity of 
KATO 400 Cycle Alternators that we have made up 
into motor generator sets and are thus enabled to 
offer these at a very attractive price. These sets con- 
sist of a 75 H.P. Motor operative at 220/440 Volts, 
3 Phase, 60 Cycles, 1750 R.P.M. which are coupled 
directly to a self-excited alternator with output of 
50 KVA, 120/208 Volts. 400 CPS. 3 Phase. These 
motor -generator sets are BRAND NEW and com- 
plete with compensator for motor starting and field 
rheostat for voltage output control. Voltage regu- 
lator can be supplied at $100.00, additional to price 
as quoted. We will be pleased to supply complete 
specifications relative to frequency and voltage vari- 
ation and harmonic content. 
SPECIALLY PRICED( $7450 

LOUIS ALLIS FREQUENCY CHANGER SETS. Pri: 2 

H.P., 220/440-3-60; Sec. 15/10.8 K.W. 3300/2200 RPM. 
306/220 Volts 35/35 Amps. 2 ph. 500/360 C.P.S. 
Price $1050.00 
Pri. 10 H.P. 220/440-3-60; Sec: 7.5 K.W. 440/220 V 
17/8 Amp. 3000/1200 RPM. 360/180 Cycles, 2 ph. 
Price $750.00 
We can supply these units for 400 cycle output and with 
transformers to supply 3 phase, wye output. Write for 
further information. 
BRITISH ALTERNATORS. 1.5 KVA., 230 Volts, lm. 
400 CPS. sep. exc. Price $115.00 

800 CYCLE M -G SETS 
ONAN 800 CYCLE MG UNIT. Employing 5 H.P. 
Motor operative at 220/440 Volts, 3d, 60 Cy. V belted to 
self-exc. generator with output of 1.5 KVA. 115 Volta, 
single ph. 800 CPS, and secondary output of 500 Watts 
28.5 VDC 17.5 amperes. PRICE 1289.00 
ECLIPSE 800 CYCLE GENERATORS. Flange mount- 
ing with spline shaft. Output is 115 VAC. 10.4 Amp. 
90% P.F. 800 Cycles, ]200 V.A. with secondardy output 
of 28.5 VDC, 80 Amperes. Self excited. Price....539.00 
BENDIX-ECLIPSE 800 CYCLE AERO UNIT. Input: 
24-28 VDC, 75 amps. Output: 115 V. 10.5 Amp. 300 
C.P.S. Complete filter system mounted thereon 

$22 Price 
INVERTER UNIT PE206A. Input: 27.5 VDC. 28 amD. 
Output: 80 Volts, single ph. 800 CPS. 500 VA. $1000 Price 
H.F. MOTOR GENERATOR. G.E. Model 5LY126A4. 
Motor: 115 VDC direct connected to Generator 24-32 
VDC. 78 amps., and to alternator 120 VAC. A . 7 0 

cycles 
ph. KW -2M. 245.04 

BENDIX POWER MG SET. Consists of G.E. 2 HP. 
Rep -Ind. Motor, 115 volts; single phase, 60 cyc. directly. 
connected to Bendix alternator with output of 120 volts, 
700 eye., 600 watts and DC output of 14.5 volts. DC 
22 amp. Brand new. Price $225.64 
ESCO DUAL FREQUENCY UNITS. Motor operates 
at 120 VDC, 10 amperes. Delivers 70 Volts at 120 Cycled, 
er 200 Volts at 720 Cycles. Price $95.00 

CONTINENTAL DC/AC SET. Motor: 1.5 HP. 280 
VDC, 3440 RPM. Output: 120 VAC, 6.6 amps., 8 KW. 
800 cyc., 1 ph., also output of 14 VDC, 4 amps., Model 
CG21637. Compact 2 -bear. units. Completely rebuilt. 
Price 

500 CYCLE M -G SETS 

GE MG UNITS. Motor: 110 Volts, D.C. 31.5 Amperes, 
in a single compact unit with output of 120 Volts, 20.8 
Amp. single ph. 500 cycles. Like New. Price $95.00 

BRITISH DC/AC MG SETS. Input: 230 VDC. Output: 
180 VAC, 105, 500 Cyc. 5 KVA PRICE. $265.00 

CROCKER-WHEELER 500 CYCLE MG SET. Compact 
2 bearing Unit. Operative at 120 VDC, 7.3 amps. 
Output: 250 Volts, 5 amp. 500 cycles. Rebuilt. 
Price $88.88 
HOLTZER-CABOT MG UNIT. Motor: 120 VDC, 5 
amp., 2500 RPM. Output: 75 VAC, 9 amp., 500 eye., 
675 VA, 1 ph. Price $49.00 

BRITISH MADE 500 CYCLE MG SETS. Motor: 230 
Volts, 3 PH --50 Cycles. Alternator: 5 K.W. 180 Volts, 
27.8 Amp. 500 Cycles, Excitation -110 VDC. When 
used at 60 Cycle current, Output is 600 cycles, 220 
Volts. Price $353.00 

THE MOST COMPLETE SOURCE 

WE CAN SUPPLY MOTOR -GENERATOR 
SETS TO ANY FREQUENCY SPECIFI- 
CATIONS AND FOR ANY APPLICATION 

CONSULT OUR ENGINEERING 
DEPARTMENT 

CROCKER-WHEELER 500 CYCLE SET. Operate al 
110 Volts, D.C. 29.6 Amps. Output: 120 Volta. dada 
ph., 500 cycles 2.5 KW. Price $146.95 

GE DUAL OUTPUT MG SETS. Consist of Motor 
rated 3 H.P. 220/440 V. 3m, 60 Cy. directly coupled to 
2 generators. Ouptut .5 R.W. 220 Volts. 2.27 Amp. 525 
Cycles. Also .5 K.W. 110 Volts, D.C. 4.55 Amp. 3 sepa- 
rate units mounted on common bed plate. Price.$150.00 
G.E. MG SET MODEL 5LY56AB5A. Motor: 1.1 HP. 250 
VDC. 4 amp. Generator: 600 watts, 125 VAC. 4.8 amp. 
500 eye.. 1 ph. Price $89.56 

High Frequency M. G. SETS 

HOLTZER-CABOT TYPE CAJ-211168 MG UNITS. 
Compact 2 bear. operative at 115 volts, 1 ph., 60 eye., 
1z HP. Output: 115 volts, 4 amp., 233 cyc., 3 ph.. 
also 24 VDC at 5 amp. Brand new. Price $36.00 
NORMAND ELEC. CO. (BRITISH MFG.) MG UNIT. 
Motor: 220 VDC. 8.8 amp., 2 HP. 4200 RPM. directly 
connected to H. F. alternator with output of 1400-2800 
eye. 1200 watts. Exc. 24 VDC. Price $70.00 
MARCONI MG UNIT. 14 KW. operates at 110 VDC 
to deliver 110 VAC, 300 eye., supplied with field rheo- 
stat for variable frequency output. Price $70.00 
PIONEER MG UNIT. Input: 115 VDC, 3.4 amp. Out- 
put: r rheostat for A actable frequency output. Pricee 

with$60.00 

ESCO MG UNIT. Operative at 120 VDC, 25 Amp., 4 
HP. Delivers 115 VAC, 1 ph., 1050 eye., 2 KW. An ex- 
ceptionally fine machine for laboratory use. Can be used 
with field rheostat for frequencies up to 2000 cycles. 
Price $175.00 
ESCO INVERTER UNIT. Prim: 12 VDC, 20 amp., 1800 
RPM. Sec: 140 VAC, 1 amp., 140 VA, 360 eye. With 
field rheostat for frequency outputs up to 800 cyc. 
Price $69.50 
HOLTZER-CABOT MG UNIT. Operates at 115 VDC. 
8.2 amp. to deliver 55 VAC, 6 amp., 195 eye.. 3 ph.. 
1950 RPM with field rheostat for frequencies up to 400 
cyc., 3 ph. Price $80.00 
ELECTRIC SPECIALTY FREQUENCY CHANGERS. 
Type BFS52/BFR8354 Input: 230 Volts, 3 Ph. 60 cy. 
3600 RPM. Output: 250 Volts, 20 Amps. single ph. 180 
Cyc. 5000 VA. 3000 Watts. Brand New. Compact 
ball bearing units for operation of Hi -cycle equipment. 
SPECIAL PRICE $160.00 

WESTINGHOUSE 180 CYCLE ALTERNATORS. 750 
V.A. Output: 110 Volts, 3 Phase. 180 C.P.S. 3900 
R.P.M. Separately excited at 110 VDC. Price $44.06 
Also avallable with built-in exciter. Price $78.00 

GENERAL ELECTRIC HIGH FREQUENCY UNIT. 
Operating at 440-3-60 .75 amp. Output. 70 Volts, 3 ph. 
148 cyc. 220 Watts, 1.8 amperes. An ideal unit for 
experimental work or for operation of equipment.re 
SPECIAL PRICE 
HIGH FREQ. UNIT. Motor: 24 VDC 50 amp. Alter- 
nator: 17 VAC. 1300-1600 cyc. sep. exc. at 24 VDC. 
1.25 BHP. 4000 RPM. Made in Canada by Electric 
Tamper & Equ PRICE, $49.00 

RLX DUAL GENERATORS. Flange mounted. Output: 
500 Watts, 1306-2600 Cycles, also 12-14 VDC. 750 
Watts. Price $25.50 

ELECTRIC SPECIALTY HIGH FREQUENCY CON 
VERTER UNIT. Primary: 32 VDC, 18 amperes, 3000 
R.P.M. Ball Bearings. Secondary: 350 volts, 1500 
cycles. .75 amps. 275 V.A. Single Ph. Built-in fre- 
quency control. Specially Priced at $30.00 
MARCONI MG UNITS. Operative at 110 VDC to de- 
liver 500 VAC. 6 amp. 3 R.W. 240 cycles. Extending 
shaft permits driving complete unit to obtain dual self- 
excited generator. Price $89.00 

GENERAL ELECTRIC HF MG SETS. Motor 120 VDC 
Generator: 115 VAC, lm. 1050 cy. 2 KVA. 2 Bear. BB 
unit. Price $220.00 

WESTINGHOUSE HIGH FREQUENCY UNITS Input: 
115 Volts. D.C. 2.7 Amps. Output: 14.4 Volts. 139 
Amp. 450-2550 Cycles. Frequency variation is obtained 
with built-in controller on end of unit. Price -348.50 

IF IT'S FROM ONE FREQUENCY TO ANOTHER; FROM DC TO AC OR AC TO DC; 

IF IT'S FROM ONE VOLTAGE TO ANOTHER, THEN CALL ON US. 

Established in 1922 

409 ATLANTIC AVE. 
WILLIAM I. HORLICK COMPANY Tel HAncock 6-2480 

BOSTON, 10, MASSACHUSETTS 
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deaftce,s ,4ecial4, 
TIMING MOTOR 
8 RPM 115V 60 cyc 

E. Ingraham Co. 
g $1.79 

GEAR ASSORTMENT 
100 small assorted gears. Most are stainless steel or brass. 
Experimenter's dream! Only $6.50 

VERNIER DIAL or DRUM (From BC -221) 
DIAL -2W dia. 0-100 in 360°. Black with silver marks. 
Has thumblock. DRUM -0-50 in 180°. Black with silver 
marks . either 850 

SOUND POWER HANDSET 
BRAND NEW 

Includes 6 ft. cord. -No batteries 
or external power source used. 

$17.60 pr 
AC LINE CORDS -4 ft. long with molded rubber plug 104 

Sound Powered 
Chest Set RCA - 
With 24 Ft. Cord 
Per Pair 
USED $17.60 
NEW $26.40 

400 CYCLE INVERTERS 
Leeland Electric Co. 

#10890 in: 20-28 V.D.C., 92 A. 8000 R.P.M. Out; 115V. 
400 Cyc. 1 phase, 1500 V.A. 90 PF $24.95 

Amp Per 100 
1/8 $4.00 
3/8 4.00 

4.00 

3AG FUSES 
Amp Per 100 
3/4 $4.00 
4 3.00 
8 3.00 

Amp Per 100 
6 $3.00 

10 3.00 
15 3.00 

DELAY NETWORK -ALL 140012 
T 114-Approx. 2.2 micro sec. delay 7 954 
T 115 Similar to T 114 with tap brought out Seach 

Mfg. No. 
MRC5028-1 
MRC7026-1 
Timken 37625 
MRC-7021-21111 
MRC 106 M2 
MRC 106 MI 
Federal LS 11 
Norma S 11 R Fafnir B 541 
Hoover 7203 
Norma 2035 
SCHATZ 
N5 5202-CI3M 
ND 3200 
Norma S 3R 
MRC 39 RI 
MRC 38 11.3 

BEARINGS 
ID OD Thickness Price 

5 1/2 8 1/2' l' $3.50 
5 5/64 6 15/64 9/16 3.50 
4 5/16 8 1/4 29/32 4.25 
4 1/8 5 9/32 23/84 2.95 
1 17/64 2 7/16 25/64 1.75 
1 13/84 2 7/16 25/64 1.60 
1 1/8 2 1/2 5/8 1.75 

1 1/16 
2 1/8 

9/82 1.55 
5/8 1 9/16 7/16 .90 
5/8 1 9/16 7/16 .90 
3/4 1 3/4 9/16 1.00 
1/2 1 3/8 1 3/8 1.00 
25/64 1 5/32 11/32 .55 
3/8 7/8 7/32 .45 
11/32 1 1/32 5/18 .45 
5/16 55/64 9/32 .45 

NEEDLE BEARINGS 
TORRINGTON B108 34" wide el," 13'16" 300 

Brand New Meters -Guaranteed 
0-10 ma. D.C. 334"...3.95 0-80 Amp. D.C. 234'..52.25 
0-1 ma. D.C. 334' DeJur... Scale Reads 0-4 KV....95.75 

SELENIUM RECTIFIERS 
Full Wave 200 MA 115V $1.79 Half Wave 100 MA 115V .91 
SPAGHETTI SLEEVING-assortment-99 feet $1.00 

TYPE "J" POTENTIOMETERS 
100 8.8.6 
150 8.8. 
300 8.8. 
400 8.8.* 
500 3/8 
1,000 3/8 

1,000 9/16 
1,500 1/48.8. 
2,000 1/4 
2000 8.8. 
2,500 S.S. 
3,000 3/8 
4,000 3/8 
5,000 3/4* 

10K 5/8 
15K 1/4 
15K 8.8. 
25K B.S. 
70K 8.8. 
80K S.S. 
100K 7/16 
100K B.S. 

200K 5/8 
200K 8.8.* 
250K 5/8 
250K B.S. 
500K B.B.* 
1Meg S.S. 

*SPLIT LOCKING BUSHING $1.50 EACH 

JONES BARRIER STRIPS 
Type Price Type Price 

3-14051W .19 
6-140 .25 
10-140W .53 
10-14014 W .53 
3-14194W .24 

4-141W $0.30 
5-1414W .37 
8-14154W .58 
9-141Y .64 

Type Price 
3-142 $0.21 
2-1 .39 
3-150 .54 
1-141%W .51 

TIME DELAY RELAY 
Eagle Signal Corp., Moline, Illinois 

I Min. Delay. 115 V., 60 Cycle 
2314 second recycling time spring return 
Micro -switch contact, 10A Holds ON as 
long as power is applied Fully Cased 
ONLY $6.50 

AN CONNECTORS 
IMMEDIATE SERVICE 

PHONE.I WIRE! WRITE YOUR NEEDS 
Arch'St Cor. Croskey Phila. 3, Pa. 

NEW COAXIAL CABLES 
Price per 
1000 Ft. 

RG 5/U* $140.00 
RG 6 180.00 
RG 7* 85.00 
RG 8** 120.00 
RG 9 250.00 

500 
RG 10 

G 9A/U 
240.00 

RG 11* 120.00 
RG 12 240.00 
RG 13* 216.00 
RG 17 650.60 
RG 18 900.00 
RG 19 1250.00 
RG 20 1450.00 
RG 21 220.00 
RG 22/U* 150.00 

Add 25% for orders 
"No minimum order -o 

2 10.48 12.32 14.98 62.54 
2.5 10.84 13.02 15.8 79.81 
3.5 11.25 13.52 16.37 105.8 
5 11.74 13.89 123.8 
8.88 125 

Price per 
1,000 Ft 

R22A/U.... s75.00G 6 
RG 26 475.00 
RG 29* 50.00 
RG 34 300.00 
RG 35 900.00 
RG 41* 295.00 
RG 54A/U 97.00 
RG 55* 110.00 
RG 57* 325.00 
RG * 
RG 58A/U* 65.00 
RG 59* 60.00 
RG 62* 75.00 
RG 77* 100.00 

less than 500 feet. 
Chers 250' minimum. 

COAXIAL CABLE CONNECTORS 

UG Ì75/U 
83-lAC 
83-1AP 
83-1F 
83-1H 
83-17 
83-1R 
83-1SP 
83-1SPN 
83-1T 
83-2AP 
83-2J 
83-22AP 
83-228P 
83-22R 

$1.30 
83 -IF 

$ 
.30 

1.30 
.12 
.80 
.40 
.60 
.60 

1.30 
1.95 
2.10 
1.10 
1.15 
.68 

UG 21B/U 
UG 22/U 
UG 22A/U 
UG 24/U 
UG 25/U 
UG 27/U 
UG 30/U 
UH 57/U 
UG 58/U 
UG 59A/U 
UG 60/U 
1.70 85/U 

300 
83ÌÁP 83-11 

UG 13/U $1.75 
1.20 
1.45 
1.30 
1.65 
1.30 
1.25 
1.30 
2.50 
2.30 
.80 

2.25 
2.40 
1.75 

ti 

4 120 
SO -3 29 HOOD 

UG 87/U $1.60 
UG 88/U 1.35 
UG 167/U 4.85 
UG 175/U .15 
UG 176/U .15 
UG 224/U 1.40 
UG 255/U 2.45 
UG 260/U 1.35 
UG 290/U 1.35 
UG 306/U 2.95 
UG 499/U 1.25 
UG 23/BU 1.70 

DIFFERENTIAL 
115 V., 60 Cyc. 

#C78249 $3.95 ea. atir33's' 
dia. x 5%" long 

Used between two C78248's as a dampener. Can be 
converted to 3600 RPM Motor in 10 minutes. Con- 
version sheet supplied. (Converted) $4.50 
Mounting Brackets - Bakelite for selsyns, and dif- 
ferentials shown above 358 pair 

2J1G1 SELSYNS 
400 CYCLE BRAND NEW 

POSTAGE STAMP MICAS 
mmt mmf mmf mmf mmt mmt mmt mid 

7 23 47 82 180 500 800 .001625 
7.5 24 51 90 220 510 820 .002 

25 56 100 240 560 .001 .0027 
8.2 26 60 110 250 580 .0011 .003 

10 30 62 120 350 600 .0012 .0033 
15 33 68 125 370 620 .0013 .0035 
18 39 70 150 390 650 .00136 .0036 
20 40 75 160 400 680 .0015 .004 
22 43 80 175 470 750 .0016 .0044 

mfd 
0056 
006 
0062 

0 0068 

0082 

Price Schedule 
8.2 mmf to 910 mmf 54 
.001 mmf to .001625 86 
.002 mfd to .0082 mfd 154 
.01 mfd 286 

SILVER MICAS 
mmf mmt mmf mmf mmt mmt mfd mid 

8 50 82 155 275 466 800 .0022 
10 51 100 170 325 470 .0011 .0023 
18 56 110 180 350 500 .0013 .0024 
22 60 115 208 360 510 .0015 .0025 
24 62 120 225 370 525 .0016 .0026 
27 66 125 240 390 560 .001625 .0027 
30 68 130 250 400 570 .0018 .00282 
39 75 135 260 410 680 .002 .002826 
40 150 270 430 700 .003 

mid 

009 
005 

051 056 
006 

8 
01 

Price Schedule 
10 mint to 875 mfd 100 
.0011 mfd to .0025 mfd 204 
.0026 mfd to .0082 mfd 50$ 
.01 Wafd $1.00 

PULSE TRANSFORMERS 
UTAH -9262 9278 9280 9340 
WESTERN ELECTRIC -D166173 D161310 
KS8696, KS9365, KS9565, KS9800, K39862, KS13161 
GENERAL ELECTRIC -K2731 80-G-5 
JEFFERSON ELECTRIC -C -12A-1318 
DINION COIL -1R1048 TR1049 
also 352-7250-2A; 352-7251-2A; T-1229821-60 

PRECISION RESISTORS -1 WATT -300 
147.5 706 
220.4 2,193 
301.8 3,500 
366.6 
414.3 59,148 

WATT PRECISION RESISTORS -t -350 
.25 
.334 
.444 
.502 
.557 
.627 
.76 

1.01 
1.53 
2.04 
3.25 
5.26 
5.89 

10.58 
11.1 

13.15 75 400 6,500 16,000 
13.3 87 723.1 7,000 16,700 
15 97.8 855 7,300 17,000 
25 125 970 7.500 19,860 
45 178 1,500 8,000 20,150 
46 179.5 2,500 8,500 21,300 

180 2,850 8,800 25,000 
52 200 3,995 10,000 26,667 
55.1 210 4,000 12,000 30,000 
60 240 4,285 14,825 32,700 
61 260 4,300 15,000 32,888 
65 270 4,451 15,750 33,000 
66.6 290 5,714 15,755 33,300 
69 298.3 5,900 15,810 35,888 

.11 2.58 18 125 8,250 

.2 2.6 28 250 2,215 9,000 

.21 2.66 30 270 2,250 10,000 
.861 3.1 38 312 3,300 12,000 

1.01 3.39 45.5 420 5,000 12,420 
1.166 4.29 54.25 425 5,221 

5.21 60 1,530 7,000 50,000 95,000 
PRECISION RESISTORS -1 WATT -600 

100,000 166,100 320,000 399,000 590,000 
105,000 240,000 413,000 600,000 
120,000 260,000 348,000 520,000 645,000 
128,000 270,000 522,000 650,000 
130,000 296,000 376,000 700,000 
132,000 310,000 876,457 
149,500 
150,000 

MEGONM 1 WATT 1%-$1.50-5%-600 
PRECISION RESISTORS -2 WATT -750 

4,385 5.000 6,000 10,000 19,917 23,000 

36,000 
37,000 
45,000 
47,000 
50,000 
56,000 
59,000 
59,905 
68,900 
70,000 
79,012 
92,000 

100,000 
180,000 

PRECISION RESISTORS -1 WATT -450 
55,000 

65000 
68,000 
70,000 
84,000 

UNIVERSAL JOINTS 
ALUMINUM 

3/16' hole x % 0.D. 
i -%s" long -500 

1/4' hole x ,/s 0.D. 
WA' long -750 

OIL FILLED CONDENSERS 
MFD V.D.C. Price - MFD V.D.C. 

.125 35,000 $39.95 4 

.125 27,000 29.95 3 

.25 20000 19.95 2 

.15-.15 8,,000 2.95 1 

.1 7,500 2.25 1 

.03 7,500 1.95 10 .1-.1 7,000 2.25 8-8 

.1 7,000 1.95 8 

.02-.03 7,000 1.65 4 
.1 6,000 1.75 4 x3 
.01-.03 6,000 1.45 2 

2 4,000 6.95 2 x2 
3 x .2 4,000 2.50 8 

..06 3,b5000 
0 

2.25 
4 

8 2,000 7.95 
3 2,000 3.75 
.5-.1 2,000 1.95 
.5 2,000 1.95 
.3 2,000 1.75 
.1-.1 2,000 1.65 
.02 2,000 .89 

4 1,500 2.50 
1 1,500 1.50 

1,000 

1,000 

18800 
600 
600 
600 
600 
600 
600 
600 
500 
500 

Price 
$2.25 

1.96 

.60 

1.79 
2.05 
1.63 
1.95 

1.35 
1.50 
.98 

8 MFD. 
2000 

V.D.C. 

$7.95 
OIL FILLED A.C. CONDENSERS 

MFD V.A.C. Price MFD V.A.C. 
.2 

6600 s7.5Ó 
30 

330 
6 660 5.95 20 330 
5 660 5.45 10 330 
4 660 4.95 6 330 
2 660 3.95 4 330 
1 660 2.95 3 330 

15 440 6.25 20 220 
6 440 3.95 10 220 

5-3 440 3.95 7.5 220 
4.4 375 2.15 

Price 
$8.50 
7.50 
6.75 
4.95 
3.25 
2.25 
1.45 
4.95 
2.95 
2.00 

1N34 Crystal Diode 79* 
300 Twin Lead 02Vs per ft. $18.95 per M. 
Dynamotor DM 33A $3.75 ea. 
Chokes: 30 Hy. 8OMA Q....91.29; 6HY, 80MA @..794 
Power Tap Switch-OHMITE (#312-5 Taps) non - 

shorting 25A 150 V. A.0 $3.95 

Timer -Industrial Timer Corp. 15 min. on 15 min. oft 
continuous 115 V. A. C. Fully cased Plugs into octal 
socket $6.50 

lust received -Quantity of used BC 221 parts. 
Send us your requirements. 

Mike Connector Amphenol 80-81 Interchangeable with 
Amphenol 80-M cad plated 250 

Send Us Your Name 
For FREE Mailings 

Hardware Assortment 
Screws, Nuts, Washers, Lugs, 
Etc. Mostly Brass 3 Lbs. $1 

Minimum Orders $3 All orders f.o.b. PHILA. PA 

Telephone Rittenhouse -6-4927 - 

ELECTRONICS - April, 1952 367 



SEARCHLIGHT SECTION 

Type 1600, 2.2 W., 4/5 RPM. PRICE $3.00 EA. 

TPE 1600,2.2 W. 1/ 240 RPM. 

TYPE 1600, 2.3 W., 1 RPM. PRICE $3.00 EA. 

TYPE 1600,2.2 W. 1-1/ 5 RPM. 
P 

TYPE 1600, 3.5 W., 1 RPM., With shift unit 
automatic engaging and disengaging shaft . 

P . 

TYPE 1600,2.2 W. 1 60 RPM. 

SERVO MOTORS 

A LEADING SUPPLIER OF ELECTRONIC S AIRCRAFT EQUIPMENT 

A C MOTORS 

TELECHRON SYNCHRONOUS MOTOR, Types 
B3, 110 V., 60 Cy., 4 W., 2 RPM. 

PRICE $5.00 EA.s 
TELECHRON SYNCHRONOUS MOTOR Type$ 

BC, 110 V., 60 Cy., 6 W., 60 RPM. 
PRICE $4.00 EA.s 

EASTERN AIR DEVICES, Type J33, Synchro-s 
nous, 115 V., 400 Cy., 30, 8000 RPM. 

PRICE $15.00 EA. 

HAYDON TIMING MOTORS 
110 V., 60 CY. 

PRICE $3 00 EA. 

RICE $3 00 EA. 

RICE $3 75 EA 

PRICE $3 00 EA. 

CK1, PIONEER, 2 0 400 Cy. PRICE $10.00 EA. 
CK2, PIONEER, 2 0, 400 Cy. PRICE $14.00 EA. 

CK2, PIONEER, 2 0, 400 Cy., with 40:1 reduc- 
tion gear. PRICE $15.50 EA. 

/ 

10047-2-A, PIONEER, 2 0, 400 Cy., with 40:1 
reduction gear PRICE $10.00 EA. 

MINNEAPOLIS HONEYWELL Type B, Part No. 
G303AY, 115 V., 400 Cy., 2 0, built-in re- 
duction gear, 50 lbs. in torque. 

PRICE $10.00 EA. 
MINNEAPOLIS HONEYWELL Amplifier Type 

G403, 115 V., 400 Cy., Used with above 
motor. PRICE $10.00 EA. WITH TUBES 

REMOTE INDICATING 
COMPASSES 

26 V., 400 CY. 
PIONEER TYPE AN5730-2 Indicator and 

AN5730-3 Transmitter. 
PRICE $40.00 PER SET 

KOLLSMAN TPE 680K-03 Indicator and 679- 
01 Transmitter. PRICE $15.00 PER SET 

D C MOTORS 
DELCO MOTOR, TYPE 5068750, 27 V., D.C., 

160 R.P.M., with Brake. Price $22.50 EA. 
JAEGER WATCH CO. TYPE 44K-2 Contactor$ 

Motor, 3 to 4.5 V. Makes one contact per 
second. PRICE $3.50 EA. 

GENERAL ELECTRIC TYPE SBA10AJ37, 27 V., 
0.5 amps., 8 oz. in torque, 250 RPM. 

PRICE $10.00 EA. 
BARBER -COLMAN CONTROL MOTOR, Type 

AYLC 5091, 27 V., 0.7 Amps., 1 RPM. Con- 
tains 2 adj. limit switches. 500 in. lbs. 
torque. PRICE $9.50 EA. 

INVERTERS 
WINCHARGER CORP. PU-16/AP, MG750. 

Input 24 V. D.C., 60 Amps. Output 115 
V., 400 Cy., 1 0, 6.5 Amps. 

PRICE $100.00 EA. 

HOLTZER CABOT TYPE 149F, Input 24 V. D.C. 
at 36 Amps., Output 26 V. at 250 V.A., 400 
Cy., and 115 V., 400 Cy., at 500 V.A., 1 0, 

PRICE $75.00 EA. 

PIONEER TYPE 12117. Input 12 V. D.C., Out- 
put 26 V., 400 Cy. at 6 A. PRICE $30.00 EA. 

PIONEER TYPE 12117. Input 24 V. D.C., Out- 
put 26 V., 400 Cy. at 6 V.A. 

PRICE $30.00 EA. 

PIONEER TYPE 12116-2-A. Input 24 V. D.C., 
at 5 Amps. Output 115 V., 400 Cy., 1 0 
at 45 watts. PRICE $100.00 EA. 

GENERAL ELECTRIC TYPE 5D2INJ3A. Input 
24 V. D.C. at 35 Amps. Output 115V., 400 
Cy., 485 V.A., 1 0. PRICE $35.00 EA. 

LELAND PE 218. Input 24 V. D.C. at 90 Amps. 
Output 115 V., 400 Cy., 1 0 at 1.5 K.V.A. 

PRICE $47.50 EA. 

PIONEER AUTOSYNS 
TYPE AY1, 26 V., 400 Cy. PRICE $8.50 EA. 

TYPE AY5, 26 V., 400 Cy. PRICE $8.50 EA. 

TYPE AY14G, 26 V., 400 Cy. PRICE $15.00 EA. 

TYPE AY 14D, 26 V., 400 Cy. PRICE $15.00 EA. 

TYPE AY54D, 26 V., 400 Cy. PRICE $10.00 EA. BLOWER ASSEMBLIES 
TYPE AY13ID Precision Autosyn. 

PRICE $35.00 EA. 

SYNCHROS 
1F SPECIAL REPEATER, 115 V., 400 Cy. 

PRICE $20.00 EA. 

2J1F3 GENERATOR, 115 V., 400 Cy. 
PRICE $10.00 EA. 

2J1G1 CONTROL TRANSFORMER, 57.5/57.5 
V., 400 Cy PRICE $10.00 EA. 

2J1F1 GENERATOR, 115 V., 400 Cy. 
PRICE $10.00 EA. 

2J1H1 DIFFERENTIAL GENERATOR 57.5/57.5 
V., 400 Cy. PRICE $10.00 EA. 

SSDG DIFFERENTIAL GENERATOR, 90/90 V., 
400 Cy. PRICE $20.00 EA. 

5G GENERATOR, 115 V., 60 Cy. 
PRICE $50.00 EA. 

W. E. KS -5950-L2 Size 5G, 115 V, 400 Cy. 
PRICE $10.00 EA. 

D C ALNICO FIELD MOTORS 

DIEHL TYPE S.S. FD6-23, 27 V., 10,000 RPM. 
PRICE $10.00 EA. 

DELCO TYPE 5069370, 27 V., 10,000 RPM. 
PRICE $15.00 EA. 

DELCO TYPE 5072400, 27 V., 10,000 RPM. 
PRICE $15.00 EA. 

PIONEER AUTOSYN POSITION 
INDICATORS & TRANSMITTERS 
TYPE 5907-17. Dial graduated 0 to 360°, 26 

V., 400 Cy. PRICE $30.00 EA. 

TYPE 6007-39. Dual Dial graduated 0 to 360°, 
26 V., 400 Cy. PRICE $50.00 EA. 

TYPE 4550-2-A Transmitter, 26 V., 400 Cy., 
2:1 gear ratio. PRICE $20.00 EA. 

VOLTAGE REGULATORS 
LELAND ELECTRIC CO. TYPE B, Carbon Pile 

type. Input 21 to 30 V. D.C. Regulated 
output 18.25 at 5 Amps. PRICE $6.50 EA. 

WESTERN ELECTRIC TRANSTAT VOLTAGE 
REGULATOR Spec. No. V-122855, Load 
K.V.A. 0.5. Input 115 V., 400 Cy. Output 
adjustable from 92 to 115 V 

PRICE $10.50 EA. 

JOHN OSTER TYPE MX215/APG, 28 V. D.C., 
7,000 RPM, 1/100 H.P. PRICE $10.00 

WESTINGHOUSE TYPE FL, 115 V., 400 Cy., 
6,700 RPM, Airflow 17 C.F.M. 

PRICE $10.00 EA. 
DELCO TYPE 5068571 Motor and Blower As- 

sembly, P.M. Motor, 27 V., 10,000 RPM. 
PRICE $15.00 EA. 

GENERAL ELECTRIC 
D C SELSYNS 

8TJ9-PAB, TRANSMITTER, 24 V. 
PRICE $4.50 EA. 

8DJ11-PCY, INDICATOR, 24 V. Dial marked 
-10° to +65°. PRICE $6.00 EA. 

8DJ11-PCY, INDICATOR, 24 V. Dial marked 
0 to 360°. PRICE $7.50 EA. 

RECTIFIER POWER SUPPLY 
Hammett Electric Mfg. Co., Model SPS-130, 

Input Voltage AC 208 or 230, 60 cycle, 3 
phase, 21 amps. Output 28 Volts 130 amps, 
continuous duty. 37" high, 225/zí' wide, 21" 
deep. Contains DC Volt meter, DC amp 
meter and 8 point tap switch for variable 
output voltage. Brand new. Price $350.00. 

MISCELLANEOUS 
MAGNETIC AMPLIFIER ASSEMBLY 

Saturable reactor type output transformer. 
Designed to supply 1 of 400 cycle motor 

PIONEER 

ssuch as the Pioneer CK-5 or CK-2 from the 
plate of a 6SN7 tube. PRICE $15.00 ea. 

ELECTRIC INDICATOR CO. TYPE B68 Rotation SPERRY A5 CONTROL UNIT, Part No. 644836. 
Indicator, 110 V., 60 Cy., 1 0. PRICE 

$7.50 EA. 
WHITE RODGERS ELECTRIC CO., Type 6905 SPERRY AS AZIMUTH FOLLOW-UP AMPLI - 

No. 3, 12 V., 1.3 Amps., 11/2 RPM, torques PRICE $14.00 EA. s FIER, Part No. 656030, with tubes. 
75 in. !Pas. PRICE $10.50 EA. 

ENGINE HOUR METER 
John W. Hobbs Model MI -277. Records run- 

ning time up 1000 hours. 20 to 30 volts D.C.tt 
PRICE $15.50 EA. S 

RATE OR TACHOMETER 
GENERATORS 

GENERAL ELECTRIC TACHOMETER GENERA- 
TOR TYPE AN5531-1. Variable frequency, 
3 0 output. PRICE $25.00 EA. 

GENERAL ELECTRIC TACHOMETER GENERA- 
TOR TYPE AN5531-2. Variable frequency, 
3 0 output. PRICE $30.00 EA. 

ALL PRICES 
F. O. B. 

GREAT NECK 
N. Y. 

PRICE $5.50 EA. 
SPERRY AS DIRECTIONAL GYRO, Part No. 

656029, 115 V., 400 Cy., 3 0. 

s 

I PIONEER TYPE 
400 Cy., 

300.1 GYRO 
RICE$ 0 0NIT. EA. 

S 

ALLEN CALCULATOR TYPE Cl TURN & BANK s 
INDICATOR, Part No. 21500, 28 V. D.C. 

PRICE $15.00 EA. 
s TYPE Cl AUTO -PILOT FORMATION STICK, 

Part No. G1080A3. PRICE $15.00 EA. 
PIONEER GYRO FLUX GATE AMPLIFIER Type 

12076-1-A, 115 V., 400 Cy. 
PRICE $40.00 EA. 

363 GREAT NECK ROAD, GREAT NECK, N. Y. 

Telephone GReat Neck 4-1147 

Write for Catalog NE100 U. S. Export License -2140 Western Union address: 
WUX Great Neck, N. Y. 
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SEARCHLIGHT SECTION 

1 

EQUIPMENT CO. 
AUDIO TRANSFORMERS 

AT501 HI -Fi Special: PRI: 3000 ohms P-P/Sec: 
4/16/12/50/200 ohms 60-10.000 CY.-1 db 50W.$3.49 

AT152 Hi -FI Driver Pri: 10,000 ohms Sec: 40,000 ohms 
PP Grids 50-15 KC/1 db $1.49 

AT063 Output to H.S. or line PRI: 14,200 ohms SEC: 
8000/600 ohms $1.19 

AT449 Hi -FI Driver (5000 ohms) to P.P. output grids 
(4,000 ohms) 100-10.000 CY. 10 W. 6V6 to PP 

805's $2.39 

A00400 oInnes con 
Input: Spkr (-4-8 ohms) to grid ($250$0,- 

9 
AT4I5 Plate (18,000 ohms C.T.) to line (125 ohms) 

175 w.-500-800 CY $1.95 
AT858 Plate (10.000 ohms C.T.) to line V.C. (500/ 

125130 ohms) HI -FI -50 W $6.95 
AT070 Mike -or -Line (250 ohms) to grid (250,001 ohms 

C.T.) $1.20 
AT765 Mike -or -Line (600 ohms) to grid (50,000 ohms 

C.T.) $0.89 
AT -871 Universal Output -10W Hi-Fi 
PRI: 20,000 Ohms P -P/16,000 Ohms P -P also 5000/ 

4000 ohms. Single End. 
SEC. 500/15/7.5/3.75/1.25 ohms. Response Flat 

P.M. 1 d.b. 30-20.000 Cycles $4.75 
AT -894 111-F1 Output: 3 Watts. 8500 Ohms P -P to 

V.C. (15 Ohms) 15-I5KC PM 1 db $1.49 
AT4-A1: Mike (35 ohm Carbon) to Line 600 ohm/200 

ohm $1.19 
AT 649: Line (500 ohms) to Grid (75K ohms) 891 
AT -448: Line (600 ohms) to V.C. (6 ohms) 17 $d:b. Level19 
AT 631: Mike -or -Line (200 ohms) To Single or P -P 

Grids (50K Ohms) 591 
AT 718 Line (300 ohms) to Line (600/30 Ohm) Response 

50-2OKC P.M. 1 db 490 

TUBES! VACUUM 
TUBES TUBES! 

01A .66 12HP7.... 14.15 9.75 
2C21 .66 12SK7.... .79 723A/B... 17.95 
2C22. .54 125R7.... .79 724B 3.15 
212111.... 14.95 15E .98 725A 7.95 
2.122 14.95 15R .75 726A 6.75 
2J2$ 24.50 730A 37.50 
2.127 
2/31 

21.50 
29.75 

3b 51 
38 

.74 

.52 

800 
801-A 

1.45 
.44 

2.132 38.75 39/44 
.32 

809 2.35 
2J38 459 837 1.65 
2.139 47.50 227A 4.39 838 3.25 
2J49 59.50 5C27 860 
2J61 54.50 255A 14.00 861 23.50 
2162 48.50 417A 8.75 876 1.45 
3824 W. 5.25 532 3.49 932 .75 
313P1.. 4.95 559 .98 1619 .28 
3CP1 2.25 615 .44 1625 .39 
3C23 9.95 700-A 23.50 11626 .39 
3C30 760-B 23.50 1629 .35 
3DP1 3.95 700-C 23.50 1961 4.75 
3EP1 3.95 703-A 6.75 801311 4.85 
3FP7 2.19 704-A .49 
3.131 85.00 705-A 2.45 9006 .27 
4C27 9.75 706 -AY. . . 42.50 GL697. . . . 

4138 87.50 70613Y. . . . 37.50 NR74 .27 
5FP7 7.95 706CY.... 37.50 Q1(60 85.00 
SGP1 4.75 706EY. . . . 44.50 QK61 85.00 
5.123 12.75 7156 15.95 QK62 85.00 Sill 24.50 717* 1.25 VR91 1.45 
6U5/6U5G .89 71813Y .. . . 44.50 W L530.. . . 9.95 
l0Y .42 719A 24.50 

IE-12 
SCR 522 TEST SET-UP 

CONTAINS SIG. GEN. 1-96, F.S. METER 1-95, 
RCVR.-XMTR. SCR 522, ALSO, CONTROL 
BOXES, CABLES, ALL CRYSTALS, DYNA- 
MOTOR, TOOLSET, INSTRUCTION 

COMPLETE 
ETC. BRAND NEW,$1295. 

SPECIALS 

SA-4A/APA-1-MOTOR DRIVEN ANT. SWITCH - 
NEW $14.95 

BC 308 ANTENNA TUNING UNIT, NEW $6.95 
R9/APN-4, New, With Tubes $75.00 
1D6/APN-4, New, With Tubes and Crystal $75.00 
A-62 Phantom Antennae $8.50 
2 Meter Choke, 1000 MA, 20-144 8/$1.00 
Supersonic Crystal Head, MI -2, 22-27KC H1-2..$27.45 
Underwater Microphone, Model .JR, Z=50w $24.50 
Dynamic Mike & Headset Combo. B-19. New $3.75 
HS -30 Inserts. M-300 $3.50 per M 
Motors. 3 RPM -115V, 60 Cy $1.85 
AN/ARC-4 VHF Trans-Revr $75.00 
IS 36 Test Set. New $37.50 
S CR 274 Test Set, I-104 $42.25 
Time Delay Relay -45 Sec. 115VAC-DC 10A $2.29 
Carbon Pile Reg., 18V -.5V #35X025 
ART -I3 Driver Trans. OVO to P -P 811's $1.29 
DM 34 Dynamotor, 14V In. 220V, 80 MA out 
Sem. Relay: 3.5MA, 13K ohms, 2PST, 2A $1.29 
Klixen Breaker: Thermal, 35A .69 
T-30 Carbon Mikes. New .89 
2ionen Mod. Trans. for 807's $1.19 
3-4 MC Coils for ARC -5 #8029, #7247 Set $2.79 
400 Cy Volt Reg. RH Transtat. In: 1151r, 400 Cy. Out: 

75-120V, 6A $12.75 
B C 1203 Pulse Test Bet for SCR 535 $175.00 

POWER TRANSFORMERS 
Comb. Transformers -115V/50-60 cps input 

CT -07 760VCT .300A 5V/3A, 6.3VCT/711.$5.95 
CT -15A 550VCT .085A 6.3V/.6A, 6.3V/1.8A 2.35 
CT -164 4209V/.002A/12KV Test, SVCT/3A/12KV 

Test 6.3V/0.6A/5400V Test 12.95 
CT -341 1050V/10 MA, -625V (4) 5 MA, 26V 00 4 5A 

2x2.5V/3A, 6.3V ® 3A 22.50 
CR -825 360VCT .340 6.3VCT/3.6.6.3VCT/3 

3.95 
CT -626 1500V .160 2.5/12, 30/.100 9.95 
CT -15A 350VCT .070 6.3/.6, 6.3/1.8, 3 lbs 2.95 
CT -071 110V .200 33//.200 5V/10, 

.5/10 4.95 
CT -378 2300V 4 MA 2.5/2 6.95 
CT -367 580VCT .050 5VCT/3A 2.25 
CT -721 550VCT .100 6.3/1, 2.5VCT/2 2.95 
CT -99A 2x110VCT .010 6.3/1A, 2.5VCT/7A. 3.25 
CT -403 350VCT .026 MA 5V/3A 2.75 
CT -931 585VCT .036 5V/3A, 6.3V/6A 4.25 
CT -610 1250 .002 MA 2.5V/2.1A, 2.5V/ 

4.95 
CT -137 350VCT .026 MA 5V/SAA 2.75 
CT -866 330V .065 6.3V/1.2, 6.3V/600 

MA L75 
CT -456 390VCT 30 MA 6.3V/1.3A, 5V/3A 3.45 
CT -160 800 VCT 100 MA 6.3V/1.2A, 5V/3A 4.95 
CT -931 585VCT 86 MA 5V/3A, 6.3V/6A 4.95 
CT -442 525VCT 75 MA 5V/2A, IOVCT/2A, 

50V/200 MA 3.85 
Filament Transformen -115V/50-60 cps input. 

Item Rating Each 
FT -674 8.1V/1.5A $1.10 
FT -157 4V/16A, 2.5V/1.75A 2.95 
FT -101 6V/.25A 79 
FT -924 5.25V/21Á 2.7.75V/6.5A 17.95 
FT -e24 2x26V/2.5A, 16V/1A, 7.2V/7A, 6.4V/10A, 

6.4V/2A 12.95 
FT -463 6.3VCT/1A, SVCT/3A, 5VCT/3A 5.49 
FT -55-2 7.2V/21.5Á 6.5V/6.85A, 5V/6A, 5V/311 8.95 
FT -986 16V ® 4.5A or 12V 0 4.5A 3.75 
FT -38A 6.3/2.5A, 2x2.5V/7A 4.19 
FT -A27 2.5V/2.5A, 7V/7A TAP 2.5V/2.5A 16KV 

FT -340 2x2.5V/3A, 7V/7A-23KV TEST 
FT -038 6.3V/500A WELD 
FT -608 6.3V/3A/750V Test 
FT -873 4.5V/.SA, 7V/7A 

Plate Transformers -115V/50-60 cps Input. 
Item Rating Each 

PT -919 1200-0-1200 200 MA $8.95 
PT -976 Auto: 120VCT/19 MA .69 
PT -31A 2x300V/5 MA .79 
PT -403 Auto: 70V/4A 2.29 
PT -160 1120VCT/770 MA, 590VCT/82 MA, 251óe 24.95 
PT -170 Auto: 156/146/137/128-.71A 3.29 
PT -31A 2x300V/5 MA .79 
PT -976 120VCT/10 MA .79 
PT -446 185V/3.5A 3.59 
PT -699 2x300VCT e SOMA 1.59 
TRANSTAT: TYPE TH45BG: IN: 130 or 260V. Max. 

OUT: 0-260V, 45A, 11.7KVA 60 Cy. 1 Phase 
-Ex. Cond. Write for further details. 

Special Filament Transformers 
PrI. Output Price 

115/230 2 a 5V/7.57" Hx 7'x 5'D 4.25 
220 30-25-20V/1 MA .69 
220/440 3 

a áx4ÿ§7, 
2.5V/15A, S34 

5.25 
220 2 x 40V/.OS/2 a SV/6A, 

24.95 
29.45 

1.79 
2.19 

Item 
STF-05A 
STF-682 
STF-370 

STF-11A 

STF-631 230 2 x 5V/27A 2 x 5V/9A 24.95 
STF-96B 230 2.5/6.5A 1.95 
STF-370 220/440V 3 x 2.5V/5A, 2.5V/15A 9.95 
STF-085 220/440V 2.5V/60 ACT 15.95 
STF-083 220/440V 5VCT/3011, 3000 V TEST 17.50 
STF-619 110/220V 2.5V/500A 19.95 

115 V-400 CY XFMRS 
Stock Ratings Price 
352-7196 1140V/1.25MA, 2.5V/1.75A, 2.5V/1.75A 

-SKY Teat 3.95 
352-7176 320VCT/5OMA, 4.5V/3A, 6.3VCT/20A 

2X6.3 VCT/6A 2.75 
RA6400-1 2.5V/1.75A, 6.3V/2A-5KV Test 2.39 
901692 13V/9A 2.49 
901699-501 2.77V 00 4.25A $3.45 
901698-501 900V/75MA, 100V/.04A 4.29 
UX8855C 900VCT/.067A, 5V/3A 3.79 
RA6405-1 800VCT/65 MA, 5VCT/311 3.69 
T-48852 700VCT/80 MA, 5V/311, 6V/1.75A 4.25 
352-7098 2500V/6MÁ 300VCT, 135MA 5.95 
KS 9336 1100V/SOMA TAPPED 625V 2.5V/5A 3.95 
M-7474319 6.3V/2.7A, 6.3V/.66A, 6.3VCT/21A 4.25 
KS 8984 27V/4.3A, 6.3V/2.9A, 1.25V/.02A 2.95 
52C080 526VCT/5OMA, 6.3VCT/2A, 5VCT/ 

A 75 
32332 4002 

3. 
6.4V/2.5A, 6.4V/.15A 3.85 

68G631 1150-0-1150V 2.75 
80G198 6VCT, .00006 KVA 1.75 
302433-A 6.3V/9.1A, 6.3VCT/6.5A, 2.5V/3.5A, 

2.5V/3.5A 4.85 
KS 9445 592VCT/118MA, 6.3V/8.1A, 5V/2A 5.39 
KS 9685 6.4V/7.5A, 6.4V/3.8A, 6.4V/2.5A 4.79 

ALL CT 
70030G1 600VCT/36MA 2.65 
M-7474318 2100V/.027A 4.95 
95-G-45 2000V/.002A, 465V/.6A, 44V/10A, 

6.3V/23.5A, 6.3V/1.8A, 5V/9A, 
2X2.5V/1.75A 17.95 

TRANSTAT; IN: 115V, 400 CY. 
OUT: 75-120V, 6.0 Amps 12.95 

Stock 
CH -250 
CH -8-19 

CH -776 
CH -344 
CH -43A 

FILTER CHOKES 
Description Price 

SWING. 2.5-2411/.4-.05A 10KV Test $7.95 
SWING..006H/5A-.035H/.5A. .032 ohs 

DCR. 1KV TEST 3.95 
1.28 H/130 MA/75 ohms 2.25 
1.5 H/145MA/1200V Toit 2.35 
10 HY/15MA-850 ohms DCR 1.75 

55¢ 198* 

ss 2só 
35,1 300* 
304 450 
450 500* 
45y 630* 

35e 
4500 

é 8000 

UP TO 18 VAC IN - 
UP TO 14 VDC OUT 

211 $2.50 
4A 
6A 

10A 
I2A 
2411 18.00 
UP TO 36 VAC IN - 
UP TO 28VDC OUT 
IA $3.00 
2k 4.00 
411 8.00 

l0Á 14.50 
1211 18.00 

36. 
UP TO 54 VAC IN - 
UP TO 42 VDC OUT 
2A 56.50 
4A 8.50 
UP TO 120 VAC IN 
-UP TO 100 VDC 

2A 
OUT 

511.00 
l0A 48.00 
1211 60.00 

Special Rectifiers 
On Request 

HI -Current Chokes 
.1 HY-12Amp-0.46 
Ohms $14.95 

.01 HY-2.5 Amp - 
Cased $2.25 

LO -VOLT. XFMRS 
Primaries 115r, 

60 Cycle 
36V -40V at 3 5 

amps $3.75 
24v -1.5A 1.95 

8v -1.5A 98 
16v -5A 3.75 
12v -SA 3.75 

HI CAP. FILTER 
CONDENSERS 

Cap. WVDC Price 
800 15 $1.35 

2000 6 1.85 
500 200 2.00 
250 150 1.45 

POWER RESISTORS 
120W -WW -5% ToI. 

11/8" Ferrule, 91/2 Long 
Res. -Ohms Price Res. -Ohms 
2.5* 
250 
30 
32.5 
40 
50* 
70* 
100 
125 
125* 45$ 160,000 

*Tapped to give 10 equal sections with 9 tabs. 

DYNAMOTORS 

Price 
3300d 

450 
350 
650 
402 
sse 
50E 

65 

Input Output Radio 
Type Volts Amps Volts Amps Set 

PE86 28 1.25 250 .060 RC 36 
DM416 14 6.2 330 .170 RU 19 
DM33A 28 7 540 .250 BC 456 
PE101C 13/26 12.6 400 .135 SCR 515 

6.3 80020 
BD AR 93 28 3.25 375 .150 
23350 27 1.75 285 .075 APN-1 
ZA0515 12/24 4/2 500 .050 
B-19 pack 12 9.4 275 .110 MARK II 

500 .050 
D-104 12 225 .100 

440 .200 
DA -3A 28 10 300 .060 SCR 522 

150 .010 
14.5 .5 

5053 28 1.4 250 .060 APN-1 
PE73CM 28 19 1000 .350 BC 375 
CW21AAX 13 12.6 400 .135 

26 6.3 800 .020 
9 1.12 

PE94 28 10 300 .200 SCR 522 
150 .101 
14.6 5 

INVERTERS 
PE -218-E: Input: 25 28 vdc, 92 amp. Output: 115 v. 

350-500 cy 1500 volt-amperes. Dim. 17"x64"x16". 
New $34.50 

PE -218-H: Same as above except size: 1631"x6"x10". 
New $34.50 

PE -206: Input: 28 vdc, 7.9 amps. Output: 80 v 800-cy. 
500 volt -amps. Dim: 13"x5? "x101/2". New $22.50 

MG 149F. Input: 24 vdc. 38A. Output: 26 v @ 250 va. 
400 cy, and 115 v (5 400 cy-500 va 1 phase 675.00 

SELENIUM PRECISION i O 
RECTIFIERS RESISTORS ' /O 

OHMS OHMS OHMS 
5 150 7,540 
5.05 250 10,000 

pm 10 430 12,000 
7.50 18 468 17,000 

82 800 20,000 
120 920 30.000 
125 1100 35,000 
128 4300 84.000 
30e EACH 10 FOR $2.50 
100K 120K 150E 220K 
40e EACH 30 FOR $3.50 
1 MEGOHM EACH 75e 

MAGNETRONS 
Tube 2J62 
2127 3.131 
2.131 5130 
2.121-A 718DY 
2122 720BY 
2126 725-A 
2132 730-A 
2138 Pkg. QK 62 
2139 Pkg. QK 59 
2149 Q K 61 
2.161 Q K 60 

700 A, B, C, D 
706 AY, BY, DY, EY, FY, GY 

UNIVERSAL POWER 
TRANSFORMER 

Pri: Vibrator Input 5 6/12/ 
24/110 VDC, AC Input: 110/ 
220 V. 02 60 CY. 
Sec: 230-0-230 V - 40 MA 

$1 49 B.SV - 1.8A. 
E 

TYPEWRITER WELL 
Heavy Duty Standard Panel, 19" x 1034'W x rá", tough 
steel supporting metal desk well 20" x 15" vide x 4e" 

deep. Ideal for that 
new, compact rig. 
Space saving panel 
may be used to sup- 
port extra equipment. 
Attractive gray finish. 
New. Only a $ .95 
few left .... 4 

All march. guar. Mall orders promptly filled. All prices, F.O.B. N.Y.C. Send M. O. or Chk. Only s hieing elms. sent C.O.D. Rated concerns send P. O. 
All merehand se sublect to prior sale and prices sullied to change without notice. COMMUNICATIONS EQUIPMENT C O . 

131 Liberty St., New York, N. Y. MR. CHAS. ROSEN Dept. E-4. Phone Main 4-8373 
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COMMUNICATIONS 
PULSE EQUIPMENT 

MIT. MOD. 3 HARD TUBE PULSER. Output Pulse Power 144 KW (12 KV at 12 
Aap.) Duty Ratio..001 max. Pulse duration: 5, 1.0, 2.0 microsec. Input voltage: 
115 v 400 to 2400 cos. Uses: 1-715B. 4-829-B, 3-'72's, 1-'73. New $110.00 

APQ-I3 PULSE MODULATOR. Pulse Width .5 to 1.1 Micro Sec. Rep. rate 824 
to 1348 Pos. Pk Pwr. out 35 KW Energy 0.018 Joules $49.00 

TPS-3 PULSE MODULATOR. Pk. power 50 amp. 24 KW (1200 KW pk): pulse 
rate 200 PPS, 1.5 microsec, pulse line impedance 50 ohms. Circuit series 
charging version of DC Resonance type. Uses two 705 -A's as rectifiers. 115 v. 

400 cycle input. New with all tubes $49.50 
APS-4C MODULATOR DECK. Complete, less tubes $75.00 

PULSE NETWORKS 
15A-1-400-50: 15 KV. "A" CKT. 1 microsec 400 PPS, 50 ohms imp.....$22.50 
G.E. #6E3-5-2000-50P2T, 6KV "E" circuit, 3 sections .5 microsecond, 2000 PPS, 

50 ohms impedance $6.50 
G.E. #3E (3-84-810) (8-2.24-405) 50P4T; 3KV "E" CKT Dual Unit: Unit 1, 3 

sections, 84 Microsec. 810 PPS. 50 ohms imp.: Unit 2, 8 Bections, 2.24 microsec. 
405 PPS, 50 ohms imp $6.50 

7.5E3.1.200.67P. 7.5 KV, "E" Circuit, 1 microsec 200 PPS, 67 ohms impedance, 
3 sections $7.50 

7.5E4 16-60, 67P, 7.5 KV, "E" Circuit, 4 sections 16 microsec, 60 PPS. 87 ohms 
impedance $15.00 

7.5E3-3-200.6FT, 7.5 KV, "E" Circuit, 3 microsec, 200 PPS, 67 ohms imp. 3 

sections $12.50 

Multi Section Pulse Network: All ratings 8KV 
Z50 ohms 

Nebo Length Mise PRR Sections 
.25 1600 2 

.6 E00 2 400 
5.20 200 4+4 

Physical Size: r x 10y1 a 53$ $47.51 

PULSE TRANSFORMERS 
G.E.K.-2745 $39.50 
G.E.K.-2744-A. 11.5 KV High Voltage. 3.2 KV Low Voltage @ 200 KW oper. 

(270 KW max.) 1 microsec, or 1/microsec. @ 600 PPS $39.50 
W.E.-KS 9800 Input transformer. Winding ratio between terminals 3-5 and 1-2 Is 

1.1:1, and between terminals 6-7 and 1-2 Is 2:1. Frequency range: 380-520 
c.p.s" Permalloy core .. $6.00 

W.E. #D169271 Hl Volt input pulse Transformer $27.50 
G.E. K2450A. Will receive 13KV. 4 micro -second pulse on pri. secondary delivers 

14KV. Peak Dower out 100KW G. E 4.50 
G.E. K2748A. Pulse Input line to magnetron 6.00 
Ray UX 7896 -Pulse Output Pri. 5v, sec. 41v $7.50 
Ray UX 8442 -Pulse inversion -40v + 40v $7.50 
Ray UX 7361 $5.00 
PHILCO #352-7250. 352.7251. 
UTAH 9262, 9332, 9278. 

MICROWAVE TEST EQUIPMENT 
X BAND POWER METER 

Consists of thermistor mount and bridge, microammeter, rough attain - 
star. X -Band Waveguide thruout. For power measurements anywhere in 
the 9000 MC band $225.00 

BROADBAND TEST OSCILLATOR 
Freq. coverage 50-3000 MC. By direct calibration and interpolation 

anti -backlash gear drive; compact, portable. Operates from any 115V 
source or battery source. New, with all tubes $425.00 
TS-56A/AP 1-158 TS 47/APR TS 226 

I-222 TS 36/AP TS 89 
1.185 TS 12 UNIT 2 I -203-A 
TS 268/U Q. METER TS II/AP 
TS 102/AP TS 69/AP BC 438 

CW60-ABM 
LU -I 
LU -3 
T8 159 
C860 -A B W 

SEND FOR FURTHER INFORMATION AND PRICES 

MICROWAVE ANTENNA EQUIPMENT 
9 CM ANTENNA WITH DISH 14" Cutler Feed horizontal and vertical scan with 

28 V DC drive motor and drive mechanisms. Complete. New as shown $125.00 
Relay System Parabolic reflectors approx. range 2000 to 6000 Mc. Dimensions 

4r,¢ x 3'. New $75.00 
Dipole for above $12.00 
TDY "Jam" Radar rotating antenna, 10 cm. 30 deg. beam, 115 V AC drive. 

New $150.00 
IO CM Horn, Rectangular -to square -to circular RF assembly ending in horn, 

radiatir,g circularly polarized beam. Waveguide input. Complete with 
flange $50.00 

Parabolic Peel. Radiation pattern approx. 25 deg. In horizontal, 33 deg in ver- 
tical planes $35 00 

Cone Antenna, AS 125 APR, 1000-3200 mc. Stub supported, with type "N" con- 
nector (as shown) $4.50 

140-600 DIRECTIONAL ANTENNA 
140-310me cone and 300-600 me cone, each consisting of 2 end fed half 

wave conical sections with enclosed matching stub for reactance 
changes with changing frequency. 

New: complete with mast, guys, cables, carrying chest $49.50 

AN MPG -1 Antenna. Rotary feed type high speed scanner antenna assembly. 
including horn parabolic reflector. Less internal mechanisms. 10 deg. secto 
scan. Approx. 12'L X 4'W X 3'H. Unused $250.00 

Gov't Cost -$4500.00 
DBM ANTENNA. Dual parabolas with dipoles. Freq. coverage 

500 mc. No drive mechanism $65.00 
RADAR SETS 

APS-2, Airborne, 10 CM, Major Units, SJ-I, Submarine, 10 CM, Compi.. 

APS-4, Airborne, 3 CM Comet. 
APS-I5, Airborne, 3 CM, Major Units. 

New. 
SD -4. Submarine, 200 MC, Compl. 

New. 
8E, Shipboard, 19 CM, Compl. New. 
SF -I, Shipboard, 10 CM. Compl., New. 

SL -4, Shipboard, 10 CM, Compl., Used, 
SN, Portable, 10 CM, Coml., Used. 
SQ, Portable, 10 CM, Compl., Used. 
SO -I, Shipboard, 10 CM, Compl., 

Used. 
SO.7, Portable, 10 CM, Assault. 
SO -8, Shipboard, 10 CM, Compl., 

Used. 

10 CM RESEARCH EQUIPMENT 
COAXIAL WAVEMETER, W.E. Transmission type, using type "N" fittings.. 

Calibrated between 3400-4500 MC $00.50 
LHTR. LIGHTHOUSE ASSEMBLY. Part of RT39 APG 5 & APG 15. Resolver 

and Trans. Cavities w/assoc. Tr. Cavity and Type N CPLG. To Reovr. Uses 
2C40, 2C43, 1B27, Tunable AP% 2400-2700 MCS. Silver Plated m.50 

B EACON LIGHTHOUSE cavity 10 cm. Mfg. Bernard Rice each 847.50 
MAGNETRON TO WAVEGUIDE Coupler with 721A Duplexer Cavity, 

plated 
SIGNAL GENERATOR, using 417A klystron, 2700-3300 me. Output approx. 

50 mw. 115 vac power supply. With tubes, new $420.00 
REGULATED POWER SUPPLY for GL 446 type lighthouse tubes (204$, Me, 

115 vac, 60 cycles. Panel Mounting. Less tubes $32.50 
RT-39/APG-5 10 cm. lighthouse RF head c/o Xnitr.-Recvr-TR cavity. alma 

recvr. & 30 MC IF strip using 6ÁK5 (2C40, 2C43, 1B27 lineup) w/Tubes, 
72IA TR BOX complete with tube and tuning plungers $12.50 
McNALLY KLYSTRON CAVITIES for 707B or 2K28. Three types available .00 
TS 268 CRYSTAL CHECKER 
F 29/SPR-2 FILTERS, type "N" input and output 12.80 
WAVEGUIDE TO %" RIGID COAX "DOORKNOB" ADAPTER CHOKE 

FLANGE, SILVER PLATED BROAD BAND $32.50 
AN/APR5A 10 em antenna equipment consisting of two 10 cm wavegulde mottoes 

each polarized. 45 degrees per not, $1.05 
ASI4A/AP-10 CM Pick up Dipole with "N" Cables $4.50 
S BAND SIGNAL GENERATOR, complete with calibrated attenuates, W. B. 

coax. wavemeter, McNally Klystron Cavity. Regulated power supply opera ee 
from 115 V.A.C., 50-1200 Cycles. Manufactured by W. E $8541.158 

$02 80 OAJ ECHO BOX, 10 CM, TUNABLE 

%s" RIGID COAX -3/8" I. C. 
RIGHT ANGLE BEND. with flexible coax output pickup loop -00 
SHORT RIGHT ANGLE BEND, with pressurizing nipple -80 
RIGID COAX to flex coax connector 
STUB -SUPPORTED RIGID COAX, gold plated 5' lengths. Per length .00 
RT. ANGLES for above 2.80 
RT. ANGLE BEND 15' L. OA 

.o FLEXIBLE SECTION, 15" L. Male to female 25 
FLEX COAX SECT. Approx. 30 ft $19.80 
7/é RIGID COAX. BULKHEAD FEED-THRU 14.80 

3 CM Research Equipment 
1" x 1/2" Waveguide 

I.,( %s' wavegulde in 5' lengths, UG 39 flange to UG40 cover.... per length, $7.90 
Rotating Joints supplied either with or without deck mounting 

With 1$170440 flanges eaeh. 
2142 Magnetron Pulse Modulator, 14kw max. rating 7kw min. Plate voltage 

pulsed 5.5kv 6.5 Amp. .001 duty cycles. 2.5 usec pulse length max. filament 
6.3V .5 Amp. Includes magnetron mtg. and blower. Requires 3C45 and 
2-3B24. New $75.80 

TS 268 Crystal Checker 5.80 
Bulkhead Feed-Thru Assembly $15.00 
Pressure Gauge Section 15 lb. gauge and press nipple 510.00 
Pressure Gauge, 15 lb s $2.50 
Dual Oscillator -Beacon Mount. P/O APB 10 Radar for mounting two 723A/B 

klystron with crystal mts. matching slugs, shields $42.50 
Dual Oscillator, Mount. (Back to back) with crystal mount, tunable termination 

attenuating slugs 111830 
Directional Coupler. UG-40/U Take off 20 db $17.80 
2K25/723 AB Receiver local oscillator Klystron Mount, complete with crystal 

mount. Iris coupling and choke coupling to TR $22.50 
TR-ATR Duplexer section for above $8.50 
CU 105/APS 31 Direction Coupler 2.5 db $25.09 
723AB Mixer -Beacon dual Ose. Mnt. w/xtal holder $12.00 
Waveguide Section 12" long choke to cover 45 deg. twist & 2%' radius, 90 deg. 

bend 50 

Twist 90 deg. 5" choke to cover w/press nipple 6.50 
Waveguide Sections 254 ft. long silver plated with choke flange .75 
Rotary Joint choke to choke with deck mounting $17.50 
3 cm. mitred elbow "E" plane unplated $12.00 
99 dgeree elbows, "E" or "H" plane 2)4" radius $$102 50 

50 90 degree twist 6^ long 
$8.00 45 degree twist 

49KW X BAND Radar, complete as described and Illustrated In July 1951 

PROC IRE 
APS-4 Under Belly Assembly. less tubes $375.00 

11/4" x 5/B" WAVEGUIDE 
Mitered Elbow H Plane UG51-11G52 $12.00 
6" St. sect. choke to choke $3.50 
CG 98B/APQ 13 12" Flex. Sect. 1r4" x %" OD $10.00 
X Band Wave GD. 1r/," x rA' O.D. 1/18" wall aluminum per ft.. 750 
Slug Tuner Attenuator W.B. guide. Gold plated $8.50 
RI -Directional Coupler, Type "N." Takeoff 25 db. coupling $27.95 
RI -Directional Coupler, UG-52, Takeoff 25 db. coupling ., $24.95 
Waveguide-to-Type "N" Adaptor. Broadband $22.50 

1.25 CM RESEARCH EQUIPMENT 
Shunt Tee $35.00 
Waveguide Lengths, 2" to 6" long, gold plated with circular flanges and coupline 

nuts per Inch, $2.25 
APS-34 Rotating Joint $49.50 
Right Angle Bend E or H Plane, specify combination of couplings desired $12.01 
45° Bend E or H Plane, choke to cover $12.00 
Mitered Elbow, cover to cover 00 
TR-ATR-Section. Choke to cover 

$.000 Flexible Section 1" choke to choke 
"S" Curve Choke to cover $4.50 
Adapter, round to square cover $5.00 
Feedback to Parabola Horn with pressurized window $270.00 .50 
90° Twist 1 

All march. guar. Mail orders promptly tilled. All prices, F.O.B. N.Y.C. 
All merchandise subject to prior sale COMMUNICATION 

131 Liberty St., New York, N. Y. MR. C 

Send M. O. or Chk. Only shinping chgs. sent C.O.D. Rated concerns send P. 0. 
and prices subject to change without notice. 

S EQUIPMENT CO. 
HAS. ROSEN Dept. E-4. Phone Main 4-8373 
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SEARCHLIGHT SECTION 

NEW YORK'S. RADIO TUBE edEXCHAN GE 
TYPE PRICE TYPE PRICE TYPE PRICE !TYPE PRICE TYPE PRICE !TYPE PRICE 

0A2 $2.0012 J22 17.95 C5B 3.951310A 7.95 723A/B... 17.95 869B 37.50 
0A3 1.50 2J26 27.75 5BP1 6.95 311 A.. . . . 7.95 724A 4.95 8696X .... 35.00 
CB2 2.00 2J27 29.95 5BP4 6.95' 312A 3.95 724B 6.95 872A 3.95 
0C3 1.75 2J31 29.95 5CP1 6.95 323A 25.00 725A .... 9.95 878 1.95 
OD3 1.50 2J32 69.95 5D21 27.50 327A..... 3.95 726A 6.95 884 1.95 
C1 A 4.95 2J36 105.00 5JP1 27.50 328A 9.95 726B 56.00 885 1.75 
C1B 6.95 2J38 17.95 5JP2 19.50 350A 7.95 726C 69.00 889R 199.50 
1E121 A. 2.75 2J39 17.95 5JP4 27.50 350B 5.95 728AY ... 27.00 914 75.00 
1822... 3.95 2J42 150.00 WE6AK5. 2.50 357A 22.50 730A 28.95 931A 6.95 
1823... 9.95 2J49 109.00 6C21 29.50 368AS.... 6.95 801 A 1.00 954 .35 
1824 17.95 2 J50 69.50 C6A 3.95 371B 2.95 802 4.25 955 .55 
1626 2.95 2J61 75.00 06J 10.95 385A 4.95 803 7.95 956 .69 
1627. . . 19.50 2J62 75.00 7BP7 7.95 388A 2.95 804 13.50 957 r .29 
1832 4.10 2K25 37.50 7DP4 10.00 393A 8.95 805 5.95 958A .69 
1638. . . 33.00 2K28 37.50 12AP4. . 55.00 394A 7.95 806 25.00 959 1.69 
1842 19.95 2K29 37.50 15E 2.95 MX408U.. .75 807 1.69 991 .65 
1651 9.95 2K45 149.50 15R .95 417A. . . . 17.95 808 3.50 E1148... .35 
1B56... 49.95 2V3G.... 2.10 NE16 .68 434A 19.95 810 11.00 1280 1.95 
1860 69.95 3B24 5.50 FG17 6.95 446A 3.95 811A..... 3.15 1611 1.95 
1 N21 . . . 1.35 3B24W. . . . 7.50 RX21 3.95 450TH . . . . 45.00 813 8.95 1613 1.38 
1N21 A . 1.75 EL3C 5.95 FG33 12.95 450TL 45.00 814 3.95 1616 2.95 
1 N21 B 4.25 3C24 1.95 35T 4.95 464A 9.95 815 3.50 1619 .89 
1 N22. . 1.75 3C31 5.95 45 Special . .35 471 A 2.75 816 1.45 1622 2.75 
1N23 2.00 3DP1 A . . . 10.95 RK39 2.95 527 15.00 829 12.95 1624 2.00 
1 N23A. 3.75 3E29 15.50 VT52 .25 WL530. . . . 3.50 829A 13.95 1625 .45 
1 N23B 6.00 SN4 5.50 RK72 1.95 WL531 . . . 22.50 829B 15.95 1851 1.85 
1N26 
1 N27 
1 N43 

8.00 4A1 
5.00 4626 
2.50 4C27 

1.75 RK73 
10.95 100TH . . 

25.00 FG105 . . . 

1.95 700A D . . 

9.00 701A . . . . 

19.00 703A 

25.00 830B 
7.50 832 
6.95 832A 

11.50 2050 

9.95 2051 
1.85 
1.80 

1 N48 1.00 4C28 35.00 F123A . . . 8.95 705A 3.95 833A 49.95 8012 4.25 

1S21 6.95 4E27 17.50 203A 8.95 707A .... 17.95 834 7.95 8013 2.95 
2622. . . . . 4.95 4J25 199.00 211 .95 7076 27.00 836 4.95 8013A.... 5.95 
2826 3.75 4J26 199.00 217C . 18.00 714AY. . . 17.95 837 2.95 8020 3.50 
2C34 .35 4J27 199.00 242C 10.00 715A 7.95 838 6.95 8025 6.95 
2C40 20.00 4J31 199.00 244A. . . . . 12.95 715B 18.00 845 5.59 9001 1.75 
2C43 
2C44 
2D21 
2E22 

27.00 4J32 
.90 4J33 

1.75 4J37 
3.75 4J38 

199.00 249C 
199.00 250TL 
199.00 274B 

89.00 304TH . . 

4.95 715C. . . . . 

19.95 717A 
3.00 718AY EY 

15.00 719A 

25.00 849 1.95 
48.50 851 

29.50 860 

52.50 9002 
80.50 9003 
4.95 9004 

1.50 
1.75 
1.75 

2E30 2.75 4.139 U199.00 304TL . . . . 14.50 721A 3.95 861 39.50 9005 1.90 
2J21 A. . . . 17.95 4J41 199.00 307A 4.95 722A . . . . 3.95 866A 1.79 9006 .35 

Minimum Order $25.00 

ATTENTION PURCHASING AGENTS AND BUSINESS MANAGERS 
WE PURCHASE COMPLETE INVENTORIES AND ELECTRONIC PARTS AND TUBES FOR CASH. 

CAN WE HELP YOU TO OBTAIN URGENTLY NEEDED ELECTRONIC MATERIALS? 
OUR ORGANIZATION IS DEDICATED TO SERVE THE ELECTRONIC FIELD. 

YOU CAN REACH US ON TWX NY1-3235 

TEST EQUIPMENT 
TSK1-SE TS126 
TVN3EV Bridge TS127 
RF4 TS146 
APA10 TS155 
TS10 TS168 
TS12 TS174 
TS15 TS226 
APA28 TS270 
TS33 LZ Sets 
TS34 BC1277 
T34A BC1287 
TS35 WE 1-147 
7536 Hazeltine 1030 
7S62 RADAR Sets 
7S69 & Parts, APS 3, 
('Y94 APS 4. 
TS100 
TS102 
PE102 
TS110 

PHONE WORTH 4-8262 

ATTENTION: 

OIL COMPANY ENGINEERS, 

SHIP SUPPLIERS, 

USERS OF SHORAN 

We have for immediate delivery, tested and 

guaranteed perfect, new, 

4C28 

SPECIAL PRICE 

$35.00 
ERTY ELE TRf:MICS, I1C. 

135 LIBERTY ST., NEW YORK 6,N.Y. 
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SEARCHLIGHT SECTION 

WANTED ! WANTED ! 
Coaxial Relay K-101 SPDT-24v DCS 5 
Set of 83-1SP Coax -Connectors for Above 
1000 KC Crystal BT cut 

4.95 
1.35 
3.95 

MILITARY TEST SETS & EQUIPMENT VS -2 Vacuum Switch 
Sigma Plate Relay 8000 ohm SPOT.. 

6.95 
2.49 

TS -12, 13, 35, 11. 15, 146, 174 175, 263, RG59/U Coaxial Cable -7S ohm 0 
268, etc. APR, Ali(', ART, An-. APA, SCR, 150' roll 511.95. 300' rob 

3' Scope Shield k0 DC 
1 50 
122 

BC equipment and parts. Also TUBES, any 
quantity. WRITE, WIRE OR CALL. 

« SPECIALS OF THE MONTH Voltmeters 2 (8 q. 0-20v -40v 
MA Choke 

215 mid 300008 V0 Continuer 
6.95 
4.25 

TUBES!! BRAND NEW! STANDARD BRANDS! NO SECONDS! COMPARE! TUBES!! 
ÓB3/1iSÓ Ili 
0C3/VR105 1.19 
0D3ryR150 .95 
IB22 2.35 
1823 9.75 
11324 9.75 
1B20 2.49 
1B27 18.95 
1029 2.45 
1832 3.75 
11330 19.95 
1B38 28.75 
1B42 4.75 
1N21 xtal .85 
IRMA 1.59 
1N21B " 3.79 
1N22 " 1.19 
11923 1.45 
1N23A " 2.95 
1N238 ' 4.95 
1N20 6.95 
1N27 1.59 
1N34A " .97 
1721 45.00 
1P23 3.95 
11.24. 1.79 
1738 2.69 

2API 
2021/ßK33 10.95 .45 
2022/7193 .29 
2020.4 .18 

20302C34/HK34 32.55 
2040 8.49 
2043 14.95 
2044 1.19 
2048 7.95 
2051 6.95 
2021 1.35 
2E22 ... 1.19 
2E24 4.69 
2E26 3.42 
2E30 2.15 

2222Á 7.755 
2228 24.50 
2227 24.50 
2230 87.50 

2232 2.5500 
2233 27.0 
2384 27.50 
2338 110.0 

2238 
7 

111 95 
2239 44.50 
2240 39.50 

2248 24.50 
2249 34.50 
2260 21.50 
22540 32.50 
2355 97.0 
2361 69.59 
3382 47.50 
2x251 

7934B 28.75 
2x26 32.50 
2E29 21.75 
2K334 310.00 
3AP1 11.95 
3B22/ELIC. 2.59 
3B23/RK22. 4.69 

5.25 
7.95 
4.39 
3.59 
3.75 
8.39 
5.98 

31324 W 
31325 
31336 
3B27 
8028 
eBP1 

3C22 5124.50 
302 

024/24G 51.75 
3C2 7.9 
30317 /0113 2.75 
3C45 16.95 
3CP1 1.95 
3CP1S1 1.95 
3DP1 4.45 
3DP1A 6.95 
3DP1-S2A 8.95 
3D21A 1.65 

3FP7 
E2911.75 

3GP1 4.39 
31177 3.45 
4-85A 19.95 
4-125A 29.95 
4-250A 39.95 

4PIO 
4.45 

B22%ÉL6B 10.95 
4B24/EL3C 7.95 
4825/13CF 8.95 

8.95 
4B28/2 4.95 
4832 9.69 
4C27/CV92 12.95 
4C35 32.50 
4E27/257B 18.95 
5AP1 3.45 
SAP4 3.45 
58P1... 4.45 
SBP4 4.45 
SCPI 4.59 

12.95 
5C22 65.00 
5021 24.25 
5E77 2.85 
5GP1 4.85 
UPI 24.45 
5272. 22.50 
51P4 24.45 
5223 12.25 
5.129 12.25 
3230 49.50 
5232 99.50 
5IP1 18.95 
5NP1 5.50 
BANS 5.85 
6360 2.75 
13407 4.75 
6C21 22.25 
BF4 6.25 
824 7.55 
7BP7 6.55 
7DP4 14.50 
9GP7 13.75 
9271 13.75 
9LPI 14.95 
9LP7 9.95 
10BP4 17.45 
10Y .45 
12DP7 14.75 
12G77 14.75 
1216P7 14.75 
12LP4 20.95 
15E 1.10 
15R .69 
LOTS .99 
2304 .4S 
28D7 2.25 
30 epecial .45 
35TG 3.25 
45 special .32 
53A 5.95 
75TL 6.25 
1008 .89 
100TH 7.95 
121A 2.39 
203A 8.45 
204A 69.50 
211 .69 
212E 4950 

2170 8.49 
227A/3027 . 4.59 
249C 3.69 
250R 9.45 
250TH 21.95 
25011. 18.95 
274A 5.50 
274B 1.75 
278A 9.75 
293A 2.69 
o94A 3.95 
3008 9.95 
304TH 9.95 
304TL305A 

.95 
9.95 

307A/RK75 54-45 
3LOA 7.49 
3164 
3234/B 23.95 
327/5037 4.75 
328A 8.95 
3314 11.95 
350A 7.95 
3508 3.95 
368A9 7.50 
371A .95 
37113 .69 

88A 145 
393A 7.95 
394A 3.95 
417A 12.95 
4344 
4464 27.50 1.15 
4468 3.75 
450TH 38.75 

471A/1021 42.45 
TL 

527 12.45 
559 1.35 
562 97.50 
575A 13.45 
701A 5.75 
702A 3.25 
703A 5.25 
704A .95 

7Ó5A 2.49 
68Y 35.00 

708CY 35.00 
706FY 39.50 
706GY 39.50 
7079 13.95 
708A 4.45 

710A/011 3.45 .89 
713 .95 

4.95 
6.39 
9.55 

28.95 
.98 

2.45 
2.35 
9.50 

19.3.95 

25 
6.95 
6.50 

49.50 
29.50 
89.50 
1.75 

.25 
802 3.95 
803 3.75 
804 11.75 
805 3.75 
80 24.95 
807 1.59 
808 2.69 
809 3_69 
810 9.95 

714AY 
7154 
7156 
715C 
717A 
721A 
722A 
723A 
723Á/B 
724B 
7254 
7264 
7288 
730A 
750TL 
800 
801 A 

811 52.85 
812 2.75 
813 7.95 
814 2.69 
815 2.69 
816 1.05 
826 .69 
828 9.95 
829 10.95 
8298 12.95 
83013 2.75 
832 8.95 
832A 9.45 
833A 42.50 

3.49 
83A 1.45 
838 2.25 
841 .45 
843 .27 
845 4.25 
849 27.50 
851 47.60 
852 27.50 

3.95 
8s1 22.50 
864 .27 
865 .98 
886A 1.35 
868JR 1.29 
869B 35.00 
872.4 2.95 
874 1 19 
878 .27 
878 1.59 
884 1.75 
885 1.39 
902A 9.95 
905 3.25 

5 
918 1.5 
919 2.79 
922 1.25 
923 .95 
927 1.10 
930 1.20 
93IA 4.50 
954 .25 
955 .39 
958 .35 
967 .39 
958 39 
959 
991/NE16 5.35 
1803 4.95 
1613 .89 
1614 2.49 
1618 .89 
1619 .28 
1822 2.45 
1824 1.45 
1625 .38 
1626 .38 
16290 33 
383 75 
1831 .97 
1832 .72 
1831 .69 14 .69 
163836 2.75 
1638 .45 
1641/ßR60 2.25 
1644 .89 
1854 2.59 
1855 1.50 
1885 1.25 
1851 1.55 
1980 .65 
1961 4.95 
2030 1.75 
2051 1.15 
070 6.95 
6005 0.90 

8.9S 0A2 808 51.59 
OA4G 

8012 2.65 OB2 
8013 2.59 0Z4 
8014 28.75 01A 
8020 .98 143 
8025 5.45 1A4P 
9001 1.65 1A5GT 
9002 .98 146 
9003 1.65 1A7GT 
9004 .55 1A05 
9005 1.85 103/8016 

C06 .27 1 B4P 
IJA 9.95 105/25S 

C50 8.95 1B7GT 
C8A 7.45 1CSGT 
COI 6.39 106 
01000 1.49 1C7G 
CK02AX 2.49 1135G 
CK503AX 2.95 107G 
CK505AX 1.98 ID8GT 

GK507AX 2.25 IE7GT 
CK5I2AX 1.98 174 
CK517AX 7.45 175G 
CK1005 .48 1124 
CK1008 3.25 IG6GT 
E1148 .35 1 H40 
EF50 .69 1H5GT 
F123A 7.95 1H8GT 
71274 
F128A 
F606 
F660 
F(:17 
FG27A 
FG32 
FG57 
FGSIA 
FG105 
FG172 
F0146 
FG451 
G 1A34A 
F0582 
GL502A 
HF100 
HF300 
HY1I4B 
HY115 
HY815 
KC4 
K17810 
ML101 
REL2l 
RK48A 
RK59 

27.50 130 
89.50 11.4 
37.50 1LA4 
47.50 1LA6 

4.89 1LB4 
4.95 1LC5 
8. ? 11.08 

14. 7 10.05 
3.49 11.E3 

17.95 ILG5 
33.50 11.144 

8.95 ILN5 
4.95 1N5GT 

29.95 1 75G 
97.50 IQ5GT 

1.79 1 R4 .69 
8.95 IRS .65 

22.45 154 .69 
.79 105 .65 
.69 IT4 .65 

37.19 59 1111401 
.67 
.67 

6.75 I V .65 
47.50 1X2 .96 

1.95 243 1.10 
4.59 244G .85 
1.25 nÁ5 .45 

ßK60/1641.. 2.25 246 .45 
ßK63 26.50 2A7 .45 ßK72 '48 

2A7 .40 
RX214 2.49 OS 
ß1C73 .48 

12X120 12.95 2X20 159 
TO40 3.75 2X24 1.55 
V700 6.95 3.44 .65 
VR78 .48 3A5 .85 
VR9I 95 307/1291 .42 
V1292 .45 306.'1299 .43 VT127A 2.45 
VT158 13.95 31.74 .59 

VÚ29 2.49 3Q4 .63 
VÚ111 1.19 305GT .79 
VX33 3.95 304 .74 
VX4I 6.95 5V4 .74 
060.408 19.95 65401' 1.95 
W L530 1275 514 1.32 
WL531 5.95 5Ú4G .69 W1.5ß2 2.45 

5V4G .98 WL578 1.29 
W1.6113 34.50 5W4 .79 
WL4I9 16.95 3X40 .85 
W0.697 27.50 5Y30T .45 
703200 145.00 0X40 .67 

01.25 
1.15 
1.48 
.59 
.65 
.70 
.75 
.58 
.65 
.85 
.69 

1.19 
.79 
.82 

1.19 
.75 
.69 
.69 
.65 
.65 
.65 
.69 
.95 
.65 
.65 
.65 
.65 
.62 
.72 
.75 
.75 
.67 
.85 
.95 
.98 
.7s 
.91 
.90 
.79 
.79 
.57 
.75 
.75 
.69 
.68 

5Z3 50.85 
524 .85 
0A3 .95 
BA4LA .95 
6A8 .82 
6447 
ASGT .89 695 

64137 .98 
BACSGT 1.05 
11407 .95 

6AßeGT 1.29 79 
eAFeG .85 
6AG5 .82 
6407 1.45 84112 

1.95 
OAKS 1.30 
64 lift 1.09 

6AQ5 .65 
BAQB 95 
8ARS 1.25 
SATO .65 
64115 1.19 
6AU8 .65 
6AV6 .55 
6040 1.25 
607 .9S 

6138A8 
.75 
.65 

61305 .75 
BBEB .65 
BRFB .72 
88080 1.59 
8HB6 .95 
6028 .95 
6BQ8 1.25 
604 .55 
1305 . 
608 .59 
6080 .85 
eCBB .72 
606 .72 
13138 .85 
6E5 .75 
SFS .85 
677 .85 
eFBG .87 
130130 .95 
8128 .65 
BHBGT .65 
825 .75 
BJSGT .55 
826 .95 
6.17 .95 
6270 .60 
BKeGT .65 
BK7 .79 
BK8 .85 
BL5G .75 
6L8 2.25 
6LBG 1.50 
BLBGA 1.50 
8L7 .85 
61.70 .85 
BN7GT .85 
07GT .85 
OR7 .79 
6571: .85 
688GT .92 
BSA7GT .65 
8007 .95 
BSD7GT .85 
BSFS 77 
BSF5GT .n 
09F7 .75 
6007 .75 
69E17 .65 
0827 .75 

89K70T 0.72 
BSL7OT .75 

88GT 
.75 

07 .65 
89R7GT .68 
6997 .80 
6ST7 .98 
BSU70TY 2.75 
BSV7 .98 
6T70 .85 
6T6 1.05 
8Ú5G .89 

6U7GT .55 

«8V6 6GT 1.39 65 

ów70 .65 
6X4 .65 
6X5GT .65 
8Y8G .95 
6Y7G .75 
BZYSO.. .65 
7A4/XXI .75 
7A5 .75 
736 75 
747 .75 
748 .75 
7407 1.00 
704 .75 
705 .75 
708 .75 
7137 .75 
7C4 .75 
7C5 .75 
706 .80 
707 .75 
7E5 .65 
7E8 .55 
7E7 .75 
7F7 .75 7H7....,.... .75 
71{7 1.10 
7L7 .85 

7Q7 .75 
7R7 .85 
757 .95 
7V7 .89 
7W7 .95 
7X7 .99 
7Y4 .59 
7Z4 .65 
12A .59 
1248 .65 
1247 .90 
I2ASOT .69 
I2AH70T 1.19 
12415 .85 
12 416 SS 

12.4T7 1.10 
12AU8 .75 
12407 .88 
124376 .65 
121346 .69 
1213E6 .69 
1208 .69 
12E5GT .65 
12148 .69 
12J5GT .50 
12J7GT .75 
12K7GT 65 
12K8 .72 
1207 .65 
I2SA7GT. .79 
12507 .85 
12975 .75 

128F7 .52 
125G7 .85 
12SH7GT .68 

128K776T i0:55 
128L7GT 75 
18N7OT .85 
129070T .72 
128127 .72 
1223 .75 
1444 .89 
1447 .85 

14F7 .82 
14P8 .85 

14277 .855 
14N7 .89 
1407 .75 

1913000 1.55 
25L6GT .65 
2325 .65 
2528GT .68 
26 .47 
27 30 
30 .25 
31 .55 

32L7GT I 7É 
33 .57 
34 .65 
35/51 60 
3545 69 
35135 7S 
3505 .67 
35LeGT .65 
35W4 53 
35Y4 .65 
35Z3 .69 
35Z4 .60 
35Z5 .52 
38 .64 
37 .59 

39/44 25 
41 .69 
42 .65 
43 .65 
45 .75 
45Z3 .S4 
4525 .69 
48 .76 
47 .79 
48 1.25 
49 .75 
045 .89 
085 .75 
5003 .67 
OLBGT .65 
OY8 .72 
53 .68 
58 .55 
57 .62 
SR .65 
59 .85 
70I.7GT 1.35 
71A .55 
75 .82 
76 .55 
77 .55 
78 75 
80 .65 
82 .85 
R3 1.10 
83V 32 
84/874 .75 
85 .69 
89 .25 
117L7/M7 1.29 
117N7 1.29 
11777 1.29 
11723 65 
11728 .89 

RADAR -COMMUNICATIONS -TEST EQUIPMENT 
AN/ PAA110 Pulse Anal 

5175.00 

AN/APN-4B 
nor. 

39.95 
AN/APR4 Radar Search Receiver. 
AN/APRS Radar Search Rec. 100-3.10mce 375.00 
AN/APS3 Airborne X -Bond Search Rader 875.00 
AN/APSIS X -Bund R.F. Head 99.50 
AN/APIS 300-1500 nice Xmitter 149.50 
AN/CPT:: Dual Freq Victory Girl 129.50 
Complete YJ Beacon Installations 19.95 
AN/PPN-1 Portable Radar Beacon. 
B C221AK Freq. Mtr. with Modulation 149.50 
B C -433G Compass Receiver 39.95 
BC -639 Receiver 285.00 
B C -640B 100.150 nice ground emitter 130.0 
BC -733D Receiver 29-95 
B C -1016 Tape Code Recorder 459.50 
B C -1206 Beacon Receiver 4.95 
MN26V Comyaee Receiver 24.95 
PE -75 2341(W Gasoline Generators 450.00 
RA -34 Power Supply 250.00 
SCR269G Automatic Rodio Compass 129.95 
5CR504 Portable D.F. 100 KC-65MC 
SCR522 Airborne VHF Transceiver. 
SCR 536 ILend i -Talkie. 
SCR694 Lghtweight Field Radio. 
5K -1M Radar Receiver Indicator 89.50 
SQ Portable Radar 10 CM 850.00 
T-50 Portable Radiotelegraph Xmitter 275.00 
ICS Marine 2 Way Radio. 
TRC-1 Complete Antenna Syetem. 
RA -62 Power Supply for SCR -522 
MD-5/APS-3 Modnlatore with Tubes 65.00 
ARA 50-1500KC Receiver. good 24.85 

AN/ARR-2X RECEIVER 
Secret Transmission Recause for reception of double modulated carrier. 
Will receive 235-258 mes signale that have been modulated by a 00-750 
KC eignal. When carrier is heard on a standard receiver no modulation 
ie heard on the carrier when actually speech is being transmitted. 
12V DC input. Excellent condition. 

SO -13 S -BAND MARINE RADAR 
Compact Set Search Radar for small vessels. P.P.I. indicatidn ie pro- 
vided. Complete in original case. with complete eel, of epnree. Excellent 
condition. 

R28/ARC-5 Receiver 329.95 
19.95 
29.95 
19.95 
16.95 
49.95 
29.95 

TYPE 0 5.3-7 mva Xmitter 9.95 
AVT-23 300-13.0001íC Complete. New 79.59 
B C -9504 100-156 mos. Xmitter. New 59.95 
BC -450 Modulator. good 2.25 
BC -450 Control Box (3 Rec.) used 1.25 
BC -451 Control Box (Xmitter) used .98 
B C -442 Relay Unit (.Ant) Used 1.95 

FLEXIBLE SHAFTING AVAILABLE. 
HRU-28 28V 2000W Gasoline Generator 
RG -8U Coaxial Cable. Per Thousand Feet 585.00 
SCR -518 Altimeter. Complete installation 29.95 
SCR -522 Trans/Rea. Complete installation 28V Input. 

12V input avail. 129.59 
RCA Sound Powered Chest k Headsets. Pair 29.95 
LARGE QUANTITY PE -106 VIBRAPACK FOR SCR -284 
NEW EXPORT PACKED. 
HS -30 Headsets 3.95 
FT -154 (50-349 Shock Mount) 2.98 
HS -33 Hendaets 4.95 
B C -608 Automatic Beyer for SCR522 5.95 
BC1284 I ighthonee Tube Preamplifier 69.95 
APA-17 D.F. Antenna. 30-1000 MC 59.00 
BC -996 Interphone Amplifier 9.95 
ART -13 Loading Condenser 4.95 
CU -25 Loading Bcx for Art -13 49.95 
AS-27/ARN5 Antenna 4.95 
SA-1/ARN-1 295 
119-80/APA-17 Indicator 129.95 
RM -29 Remote Control 10.95 
RA -300 FM Exciter 32.50 
A-55 Dummy Antenna 2.25 
BC -1365 Control Box 3.95 
FL -8 Filter 3.95 
FL -5 Filter less Cables 2.65 
3C -16a0 GSAP Gm Camera Computer. complete 19.95 
AT-2/APN-2 Antenna 4.95 
CG-(172.'173)CPN-8 10001 Patch Cable 4.95 

BC4S5B 8-9 mee. Receiver 
BC433 200-175KC Comm et Rec 
ARR-2 234-258 mca. Receiver 
B C -454 3-6 recs. Rec. w/tubes, New 
T23/ARC-5 Xmitter 
BC696-A 3.4 mca Xmitter 

AN/ARC-1 TRANS/REC. 
Provides Radio -Telephone Communication between Aircraft or Aircraft 
k Ground. Complete with Shock Mount k Control Box. Input: 28V DC. 
Excellent condition. Available in either 10 or 20 Crystal Controlled 
Channels 100.168 h1CS. checked out. 

T5310/APAP N Altimd eter Toet Set. 
wer 

Ex 
br 

5 35.09 
TS1I/AP. 
TS12/AP V.S.W.R. Teat Set for X -Bond. 
1513/AP XA Band Sig Gen Pwr k Freq Mtr. 
1514/AP SA Band Sig Gen. 
TS15/AP Flux Meter. 

5 29.95 TS16AP/ Altimeter Teel Set 
T519/APQS Range Calibrator. 
T523/APN lest Set for SCR718 Altimeter. 
T532/TRC-1 70-100 mea Sig Gen used to check ANTRAC Et. 
T533/AP X -Bond Freq. Meter. 
T5347 l' Svnchroncope. 
1535/AP X -Bond Sig Gen Pwr Mtr Freq Nitr 
TS3S/AP X -Band Power Meter. 
T545/AP X -Band Sig Gen. 
T547/APR Sig Gen 40-500 :flea. 
T553 APR Altimeter Test Set. 
TS61 AP S -Band Echo Boo 0140.00 

TS62: AP X -Sand Echo Box. 
T567: AP I.L.S. Test Set. 
1569: AP Freq. Mtr. 300-1000 mes S 72.50 
T589/AP Voltage Divider. 
T5102/AP Range Calibrator. 
T5110/AP Echo Doe. 
TS111/AP S -Bend Freq. Meter. 
T5125/AP S -Sand Power Meter. 
15126/AP Synehroacope. 
15155/ÚP S -Band Sig Gen Pwr Mtr Freq. Site. 
15164/AR A.C. Version of 50221. 
15170/ARN I.L.S. Teat Set. 
TS174/AP Freq. Mer. 40-400 Mes. Stoll 
TS175/AP Freq. Mtr. 300.1000 mca. 
T51ß4/AP 
15189/AP 
T5226/AP 300-1000 mes Pwr Mtr 
T5268 Xtal Diode Test Set. 
15278/AP AN/APS13 Test Set. 
BC -221 Frequency Meter. 
1E-19 Teat Set for SCR5.22. 
1E-36 Teat Set for SCR522. 

TELETYPEWRITER SERVICE NY1-771 
WE NOW OFFER THIS CON VENIENCE TO OUR CUSTOSI ISH>. 

SEND YOUR REQUESTS AND ORDERS FOR TUBES. EQUIP 

MENT. TEST SETS, PARTS. ETC. TO NYI-771. 

RADIO HAM SHACK Inc. 
189 GREENWICH STREET . NEW YORK, N. Y. 

362 

PHONE DIGBY 9-0347 

Cable Address: Hamshack New York 
Prices subject to change without notice. F.O.B. 
NYC, minimum order 510.0. 20% deposit re- 
quired. All merchandise guaranteed. 
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SEARCHLIGHT SECTION 

IMMEDIATE LOW FULLY 
DELIVERY PRICES GUARANTEED 

MOTOR SPECIALS 
BODINE NSHG-12 MOTOR 

Constant Speed 

EL27 v. D -C Gover- 
nor controlled 
3000 rpm. 1/30th 
hp. Stock #SA -39. 
Price $17.50 each. 

DELCO CONSTANT 
SPEED MOTOR 

A-7155 
1/30 hp. 27.6 v d -c 3600 
rpm. Cont. duty. 21/2" diam. z 5%" 1g. 36" shaft extension, 6/32" diem. 4 hole base mounting. Stock #SA - 

94. Price $12.50 each 

JA1 MOTOR (D -C) 
Electric Specialty. t/c 
hp. 24 v. D -C. (Wing 
flap motor.) Stock #SA - 
325. Price $19.50 ea. 

3/4 HP DC MOTOR 
Electric Specialty Co. ROA815T. 

24 volts DC. 3800 rpm. Stock #SA -321. 
Special Price $24.50 each 

DC Motor Special 
1% hp. 28 v. DC. mo- 
tor. Magnetic brake. 
Electric SpeclaltyCo. 
type HCA32B. 
Large Qty. Available. 

Dumore DC Motor 
Type ElY2PB. 24 v. 
DC @ 6.0 Amps. 
Model 1023-263. Gear 
Head. 200 rpm. 10 
min. 0.05 hp. Stock 
#SA -316. 
Price $12.75 each. 

PERMANENT MAGNET GEARHEAD 
MOTORS 

Delco type 5069600-27.5 v. DC. 250 rpm output shaft speed. 12 in/oz. 
Delco type 5071895-27.5 VDC. 260 rpm. Delco type 5069230-27.5 VDC. 145 rpm. 

AC -SERVO MOTORS 
lePIONEER CK-17 

400 cycles, 2 phases, 26 v. 
fixed phase. 45 v. max. variable phase. Built 1n gear reduction. Output shaft speed approx. 4 rpm. 

Stock #SA -287. Price $16.50 each. 

FORD SERVO 
MOTOR 

115 volt 60 cycle two 
phase low Inertia mo- 
tor. 15 watts output. 
BuOrd. 207927. Stock 
#SA -291. Price $49.50 
each. 

Pioneer Servo Motor 
Type 10047-2A. 2 m 400 cycle 
low inertia. 26 v fixed phase. 
45 v. max. variable phase. 
Stock #SA -90. Price $14.50 
each. 

C1B THYRATRON 
Special offer - Large 
quantity C1B thyratrons 
available. New, original 
packing. Write for quan- 
tity quotation. 

WRITE TOR LISTING 

Prices F.O.B. Paterson 
Phone ARmory 4-3366 

Amps. E600 rpm. 
$9.75 each. 

1 H.P. VARIABLE SPEED DRIVE 
Louis Allis Adjusto-Sp.d. 

Squirrel Cage A -C motor and an electro- 
magnetic clutch and pilot governor. Speed 
range 0-1050 rpm. Three phase. 208 v. 
operation. 60 cycles. DC excitation 0-10 
volts. Small quantity available. 

12.5 HP D -C Motor 
Intermittent duty. 84 
volts @ 138.6 Amps. 
G.E. Type 5BY100C2. 
rd. Dwg. TO -7895. 
1500 rpm. Compound 
Wound. Lg. qty. 
available. 

Prices upon request. 

115 Volt D -C Motor 
G.E. "vpe SD. 1/20 hp. 
4 lead si:unt. Reversible. 
Double shaft extension. 
Speed 1725 rpm. Large 
Quantity. 

Prices on request. 

SELSYN SPECIAL 
General Electric 

2J1F3 
115 v. 400 cycle 
Selsyn Generator. 
Large quantity. 
Prices on request 

OSTER MOTOR 
John Oster Type B- 
9-1 motor with dual 
output shaft gear re- 
duction. Cam oper- 
ated linear motion 
translation. Motor 
27.5 v. DC at 0.7 

Stock #SA -335. Price 

REVERE 

CAMERA MOTOR 
27 v. D -C Split field 
series. Approx. 21" 
sq. x 21,ü" lg. Stock 
#SA -315. 

Price $6.75 each. 

Indicator 
Attitude Gyro 

Sperry No. 669644. 
Gov't. No. R-86-1-1310 
Three phase 116 v. 405 
cycle. Navy overhauled 
May 1950. Prices on 
req uest. 

SYNCHROS-SELSYNS 

1SF, 5G, 5F, SCT, 5HCT, 
5SDG, 5DG, SSG, 5SF, 5HSF, 
6G, 6DG, 7G, 2J1F1, 2J1G1, 
2J1H1, 2J5FB1, 2J5R1, 2J1" 
F3, XXI, X, XV, VII, II, 6V. 
etc. 

MAGNESYNS 
Pioneer Type CL -3, 6 power. 
Pioneer 1006 -1E -B1 Indicator. AN -5730-2. 

BLOWER 
ASSEMBLY 

WESTINGHOUSE 
FL Blower 

115 v.400 cy. 17 c.f.m. 
Includes capacitor. 
Stock #SA -144. Price 

$14.50 ea. 

Radio Compass Indicator 
I -82F. Compass Indicator. 
0-360°-5 in. dial. 26 v. 405 cy. 
8-12 v. 60 cy. Ideal position 
indicator. Stock #SA -284. 

Price $6.50 each 

PRECISION AUTOSYN 

Pioneer Typ. 
AY -150 Control 
Autosinddle yn. Preci- 
sion type. 20 v. 
400 cycle. Stock 
#SA -297. 
cial low ies 
$14.50 each. 

C-1 Inverter 
C-1 Autopilot Inverter. 

Westinghouse type FR. 
24-28 volts D -C input. 
Output 19 volts at 2.87 
Amps. 105 cycles. 

Prices upon request. 

INVERTERS 
WlnchargerPII-7/A1' 
Input 28 VDC at 160 
amps. Output 116 v. 
400 cy. 1 e at 1600 
VA. Voltage and fre- quency, regulated.. 
Cont. duty. Stock 
#SA -164. Price on re- 
quest. 

G.E. 5ASIS1NJ11 
(PE -118) Input 
26 VDC at Ile 
amps. Output 116 
v. 400 cy. 1 at 
1600 VA. PF 0.8 
W.E. Spec. Y8 - 
5601L1. Stock 
#SA -286. Price 
on request. 

PE-218EInverters 
Russell Electric 
and Leland. Input 
28 VDC at 91 
amp. Output 16 
v. 400 cycles at 
1500 VA. PF 0.9. 
Stock #SA -112A.. 
Price on request. 

Pioneer 12130-4-B 
Input 28 VDC at 
14 amps. Output 
120 v. 400 cy. 
single phase at 
1.15 amps. (141 
VA.) Voltage and 
frequency regu- 
lated. Made 1949. Stock #SA -304. 
Price on request. 

Leland SD -93 -(10285) -Input 28 volts DC at 60 amps. Output 116 volts three phase 
400 cycles at 750 va. 0.90 P.F. Second output voltage of 26 volts 400 cycles at 
50 V.A. Voltage and frequency regulated. Designed for use with various autopilots. Stock #SA -209. Price $99.50 each 

D -C ALNICO FIELD MOTORS 

products co. 
4 Godwin Ave. Paterson, N. J. 

AL HORSE POWER MOTOR-. 
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IMMEDIATE DELIVERY 

MINIATURE 
SWITCHES 

B 

FIG M 
freer rw4.) 

FIG. S 

r ºV 

FIG. P FIG. Q 

o 

T 

FIG.pTR 

FIG. Y7. ß.< 

PARTS SHOW VISITORS: 

Be sure to visit our new Chicago Ave. dis- 

play. Plenty of free parking. 

SEeley 8-4143 

WELLSOrder Direct or Through Your Local Parts Jobber 

SALES, INC.833 W. CHICAGO AVE., DEPT. SL, CHICAGO 22, ILL. 

This list of brand new standard brand miniature switches rep- 

resents only a few of many types in stock at Wells. Large 

quantities of most types are on hand for your immediate re- 

quirements. Write or wire for quotations on switches not listed. 

Stock N Mfr. Type N Contact Fig. Price Stock e Mfr. Type e Contact Fig. Price 

4MC2 ACRO 2M03.IA NO P .50 4MC27 MICRO WURST NC D .55 

4MM2 MU ACZIOIBB SPDT W 85 4MD16 MICRO WZ7R NC C 55 

4MC17 MICRO B -I NC Y 1.45 4MC15 MICRO WZIRQT2 NC A 70 

4MC16 MICRO B -IT NC DD .90 4MD36 MICRO WZ7RST NC O .55 

4MC7 MICRO B-14 NO HH 1.70 4MC23 MICRO WZE7RQTN NC R 375 

4MD62 MICRO B -R SPOT C 70 4MD54 MICRO WZR8X NC X 80 

4MD63 MICRO B-RS36 SPDT D .80 4MC9 MICRO WZR31 NC C 65 

4M023 MICRO BD -R132 SPDT B .95 4MD57 MICRO WZR31 NC T .70 

4C51 MICRO BZ2FTC1 SPOT C 75 4MD31 MICRO WZRD NC C 55 

4ML4 MICRO BZRQ41 SPOT W 85 4MD19 MICRO WZRL8 NC B 70 

4MD51 MICRO BZ -R37 SPDT C .70 4ML3 MICRO WZRQ41 NC W 65 

4MD2 MICRO BZEIRQT2 SPDT GG 1.70 4MC2 MICRO WZVIRQ9T1 NC + G 

1 

225 

4MD21 MICRO BZ-7RS7 SPOT D 80 4MC21 MICRO X757 NC C 55 

4M038 MICRO RZE2RQ9TNI SPOT G 2.65 4MD37 ACRO XCIA NC C 55 

4MD6 MU CUM 24155 NO E .80 4MC5 ACRO XD451 SPOT B 95 

4MLI MU D NO BB 1.50 4MD4 MICRO YZ NO C .75 

4MC12 MICRO Din case NC Y 1.45 4MD40 MICRO YA2RLE4DI3 NO B .70 

4MD60 MICRO G -RL NO 8 80 4MD24 MICRO YZ2YLTC1 SPOT B .95 

4MCIl MICRO G -RL 5 NO B .80 4MCI MICRO YZ2YST SPOT D 60 

4MD61 MICRO G-RL35 NO B .80 4MDI3 MICRO YZ3R3 NO C .60 

4MC32 ACRO HRO 7.1P2TSPI NO K .65 4MD56 MICRO YZ3RLTC2 NO .80 

4MC19 ACRO HR07.4P2T NO S .60 4079 MICRO YZ3RT NC .60 

4MD8 ACRO HRRC 7.1A NC C .55 40127 MICRO YZ3RW2 NC F .80 

4MD27 ACRO HRRO 7.IA NO C .60 4MC14 MICRO YZ3RW2T NO F .90 

4MC3I MICRO IN -I1 H03 SPOT M 1.70 4MD49 MICRO YZ7RQ9T6 NO FF .85 

4MC18 MU MLB 321 SPOT R 95 4MD32 MICRO YZ7RST NO O .60 

4M01 MU MLR 643 NC B .70 4MC13 MICRO YZ7RA6 NO EE 1.00 

4MD55 PRAO PS 2000 SPOT C .85 4C116 MICRO YZRE4 NO C 65 

4MC28 ACRO RC7IP2T NC A .70 4MC20 MICRO YZRQ4 NO S .60 

40129 ACRO RDI1AT2 SPOT C .75 4MC22 MU Z NC Y 1.45 

4MD22 ACRO RO2M NO E .80 4MD52 MU Blue Dot SPOT E .90 

4MC28 ACRO RO2M12T NO E .80 4C73 MU Blue Dot SPOT D .80 

4087 ACRO 607 8586 NO K .70 4MC8 MU Red Dot NC C 65 

4MC25 MICRO R -R5 NC D .50 4MD18 MICRO Open Type SPDT Q 50 

4MD9 MICRO SW -186 NC D .50 4MD39 MU Green Dot NO B .80 

4MCIO MICRO WP3M5 NC AA .50 4MC29 MU Green Dot NO D .5S 

4MC4 MICRO WP5M3 NC AA .50 4084 MU Green Dot NO B 80 

4MD53 MICRO WP5M5 NC AA .50 4MD26 MAXSON Precision SPOT B 95 

Stock N 

SWITCH ETTE 41 SF3 
415E2 

All Rated 10A-230VAC 41S F9 

41SF12 
4ISFIO 
41SF5 
41SF4 
41SIII 
4ISFI 

Mfr. Type = 

CR1070C103-A3 
CR1070C103-B3 
CR1070C103-F3 
CR1070C123-B3 
CR1070CI23-C3 
CR1070C123-D3 
CR1070C123-12 
CR107 C124.M4 
CR1070C128-C3 

Contacts 
N.C. 
N.0 

1 -N.O. 1-N.C. 
NO. 

1-51.0. I -N. C. 

N.C. 
SPOT 

SPOT 

I -N.O. I - N.0 

Terminals 
SIDE 
END 
SIDE 
END 
END 
SIDE 
END 

SIDE 
END 

Price. 

$053 
53 

.53 
53 
53 
53 
53 
53 
53 

WIDE SELECTION OF ELECTRONIC COMPONENTS AT WELLS 

Resistors Condensers Wire and Cable 

Co -ax Connectors Rectifiers Transformers Chokes 

Micro Switches, Toggles Antennas Accessories 
Electronic Assemblies Dial Light Assemblies 

1 

360 
April, 1952- ELECTRONICS 



SEARCHLIGHT SECTION 

SEE OUR PREVIOUS ELECTRONIC ADS FOR LISTINGS OR WRITE FOR CIRCULARS 

WE ALSO HAVE PRODUCTION QUANTITIES IN STOCK OF: 
APC AIR TRIMMERS 
BINDING POSTS 
CABLE 
CAPACITORS 
CERAMICONS 
CERAMICS 
ADEL 6 TINNERMAN 

CLAMPS 
CHOICES 

110V 60 Cyc 
TIMING MOTORS 

COILS 
CONTROLS 
CRYSTALS 
FILTERS 
FUSES 
KOVAR GLASS SEALS 
RUBBER GROMMETS 
HARDWARE 
IRON CORE SLUGS 

INGRAHAM 8 RPM Fully Enclosed $1.95 
TELECHRON 3.6 RPM 2.50 
GILBERT With Gear Train for 6 RPDay 1.95 
GILBERT 60 RPM (1 RPS) 1.75 

ROTARY RATCHET RELAYS 
Ledex D.C. Impulse operated mechan- 
isms rotate in 30° steps. Ratchet me- 
chanism has 1/4" shaft with flats for 
standard switch wafers. 

#33 Mechanism only, 24V. 
200 ohm, #R597 $1.50 

#76-2945 Mechanism & Rat- 
chet & 3" long shaft, 6V 1/2 
ohm, #R598 $3.50 

#75-3576 Mechanism & Ratchet & 4" long 
shaft, 6V, 1/2 ohm, #R599 $3.75 

#25 Mechanism Only, 12V, 4.5 ohm, #R824 
$1.50 

#26 Mechanism Only, 6V, 2 ohm, #R825 
$1.50 

Miniature Mechanism Only, I2V, 35 ohm, 
#R826 $1.50 

Miniature Mechanism Only, 6V, 10 ohm, 
#R827 $1.50 

KOVAR GLASS TO METAL SEALS 
etHIGH -VOLTAGE FEED THRU 

Many types and sizes. Send us your blue- 
print or sample for our quote. Our prices 
are a fraction of original factory cost. 

Sample Kit; 12 each of 8 Types 

96 Seals $5.00 pinostpaidS. 
U. 

DIFFERENTIAL 

or balanced 
is required. 
COOK 11710/613 DPDT, 6 ma., #R605.$5.95 
Allied 803476 SPDT, 2.5 ma., #R418.. 4.95 

Dual '8000 ohm coils, Arma- 
ture pivoted between poles, all 
contacts normally open. High- 
speed. Suitable for P.P. bridge 

circuits where differential action 

MOTOR STARTING CAPACITORS 
MFD Price each 
158-191 1.35 
485-580 1.50 
360-420 1.50 
878-420 1.50 

68-115 1.10 

MFD Price each 
78-87 1.10 

341-412 1.50 
145-161 1.25 
108-120 1.25 
168-195 1.35 

KNOBS 
SINE -COSINE 

POTENTIOMETERS 
PULSE TRANSFORMERS 
RELAYS 
RESISTORS 
SERVO TRANSFORMERS 
SHOCKMOUNTS 
SOCKETS 

RELAY BANK FOR 
CIGARETTE MACHINES 

Guardian No. 53317 -Consists of 9 Guardian 
24 VAC, 10 ohm relay activators on metal strip. When each relay is energized the actu- ator pulla down and is held in place by a mechanical latching arm. It also operates 
2 make 1 break contacts. Unit is prewired. 

$7.95 each 

SOLENOIDS 
GUARDIAN No. 1: 24 VAC, 
6 ohms 1/0 to 1/2" stroke, 6 
oz. -in. ...$1.95 each $150/C 
GUARDIAN No. 5: 115 VAC, 
133 ohms % to 11/2" stroke, 
14 oz. -in ..$3.95 each $350/C 

GUARDIAN No. 4: 115 VAC, Intermittent 
Duty, 49 ohms 1/2" to 11/2" Stroke, 2 lb. -in. 

$3.95 each $350/C 

RELAYS 

GUARDIAN: 24 VAC, 25 
ohms, Interlocking Relay Breaks 3 Makes 2 -Electri- 
cal reset ...$2.49 ea. $200/C 
GUARDIAN: 24 VAC, 48 ohm relay, Makes 4 Breaks 
1 $1.49 ea. $125/C 
GUARDIAN: 24 VAC, 48 nhnt relay, Makes 2 Breaks 

$1.49 ea. $125/C 

ACTUATORS 

GUARDIAN 24 VAC 10 ohms 
696 ea. $50/C 

GUARDIAN 24 VAC 15 ohms 
696 ea. $50/C 

GUARDIAN 24 VAC 25 ohms 
696 ea. $50/C 

ARC 1 & 3 MINIATURES 
23025, R8M 48VDC, SPOT, 8000 

ohm, 6 ma 1tß428 $1.50 
55251 Telechron, 29VDC, SPST 

n.o. GA) 300 ohm. #8174 906 
55340 Price, 24VDC SPST n.o. 

(IA) 300 ohm #11170 906 
55342 Telechron, 24VDC. Makes 3 

]freaks One (2As, 1C) 300 ohm, 
Anti -Capacity Arms, Low Loss 
Bakelite Insulation #11171 $1.25 

55526 Cook, 24VDC. Makes 2, Breaks One, (1A, 1C) 
300 ohm Ceramic Insulation, #107 957 

55528 G.E. 12VDC, 6PST n.o. (BAs), 150 ohm, #11426, 
$1.50 

55531 Cook, 12-24VDC. Makes 4, Breaks (2As, 2Cs), 
1511 ohm #11405 $1.25 

55589 RBM, 24VDC, DPST n.o. (2As), 300 ohm, #11245 
$1.25 

55836 G.E. 24VDC, SPOT, (2As), 250 ohm, #R402. 
ea. $1.25 

55837 G.E. 24VDC. Double Make, 300 ohm, #1610)1(: 
$1.00 

55837 RBM. Sanie as #11106G. #1610811 $1.20 
55837 Allied. Same as #ß108G, #11108 $1.50 
23012-0 ROM, 24VDC, SPDT, 250 ohms, #16172 51.25 
7251 ARC, 24VDC, SPDT, 300 ohm, #11406 $1.25 
7252 ARC, 24VDC, DPST, n.o. (2As) 300 ohm, Anti - 

Capacity Arms. Ceramic Insulation, #11354 $1.25 

OVER 

1000 
DIFFERENT 

TYPES 

SPAGHETTI 
MICRO SWITCHES 
TOGGLE SWITCHES 
TRA NSFORMERS 
TUBES 
AND OTHER RADIO 6 

ELECTRONIC PARTS 

D.C. 
SENSITIVE 

RELAYS 

RBM 23025 6 ma., SPDT, 8000 ohm, #R428 
$1.50 

W.E. (Whelock) KS9665 9 ma., 1A, IB, IC, 
2000 ohm, #R426 $4.95 

Kurman Midget 12 ma., SPDT, 1500 ohm, 
#R427 $ 98 

Clare 
Type 

J (KIO2) 6 ma., SPDT, 3500 ohm, 
# R30$3.50 

Dumont 5 ma., IA, 5000 ohm #R230 $.98 
Automatic 5035A7 8 ma., lA, 1300 ohm, 

# 103 $1.25 
Cooke Type C 4 ma., IA, 6500 ohm, #R596 

$3.50 
Claire BI1613 (KI01) 2 ma., SPDT, 6500 

ohm, #R588 $4.95 
Clare A8053 8 ma., 3A, 6500 ohm, #R408 

$3.95 
Potter -Brumfield; 9 ma; 2500 ohm, SPDT; 

5 Amp Contacts; #R364 $1.25 
Potter -Brumfield; 5 ma; 5000 ohm; SPDT; 

5 Amp Contacts; #684 $1.50 
RBM 452-1041; 4 ma; 12,000 ohm; DPDT; 

Telephone Type; #R685 $4.95 

TS2A VARIABLE 
CERAM ICONS 
1.5to7; 1.5to7.5; 3.5 to 30; 5 to 40; 

5 to 50; 7 to 45; 30 to 65 mmf (Types 
NPO & N-500) 35 ea; 32.50/C; 300.00/M 

Also 12-62; 20-125 mmf... . .40 ea.; 35.00/C 

TD2A DUAL CERAMICONS 
2X4-30; 2X7-45 mmf .60 pr; 54.00/C 

CERAMIC & FEEDTHRU 
CAPACITORS 

ez Type No. ,1 Tol. Ea. OerC 

C> 

Button FA 175±10% .18 
Button FA 240±10% .18 
Button FA 345±10% .18 
Button FA 470±10% .18 
Disc 2000±10% .40 
Standoff 324 1000±10% .12 
Feedthru 55±10°;, .10 

15.00 
15.00 
15.00 
15.00 
30.00 
10.00 

9.00 

324 CANAL ST. N. Y, C., 13, N. Y. WAlker 5-9642 

geneloa cor 
.4,18,44, 4,4 4i+4444 a o4114441,01 
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WANTED 

QUARTZ CRYSTAL UNITS 
in holders, FT -171; FT -241; FT -243; FT - 
500. Any quantity. Advise condition. 

W-2317, Electronics 
770 W. 42 St., New York 18, N. Y. 

WANTED 
ANY Q 0 

QUANTITY Q J 
807-813-8296 

307A-357A-VR-75- 
VR-90-9005. 

State quantity and price. 
Quick action. 

Write Box 133. Weber Associates, 
154 Nassau St., New York 38, N. Y. 

WANTED 
Want to contact party interested in History 
of Radio, who will buy my complete col- 
lection Antique Radio Materials dating 
back to 1902. For full information, price, 
list, please write: 

G. S. CORPS, W6LM, 
Wrightwood, Calif. 

WE JUST GOTTA BUY THIS STUFF! 
We're tearing nut hair out to bui desperately needed 
eruipnu'nt, such klì .11t'í'-IJ, S'-315, BC -224, 
BC -77M, 1-112, 'l'-17 JtICS, BC- 542, 11C- 512, ARC -I, 
R('-221, 115/111N-7 or component.;. In fact, we'll 
buy any part: or accessories no ,natter how small. 
For speedy, efficient service and a real honest deal 
phone, trine or rite: 
V & H RADIO & ELECTRONICS SUPPLY CO. 
2033 W. Venice Blvd., Los Angeles 6, Calif. 

Telephone: REpublic 3-1127 

************************** 

WANTED 
WE NEEurplD 

usYOUR 
* 

S 

* Electronic equipment * 
* WE PAY TOP $$$ FOR: * 
* Radio Receivers An Connectors * 
* Transmitters Clamps * 
* ARC -1 Plugs * 
* ARC -3 Cords * 
* ART -13 Relays * 
* Control Boxes Telephone Materials * 
* Indicators WE BUY ANYTHING!! * 
* WRITE, WIRE TODAY! * 
* TELL US WHAT YOU HAVE * 
* TALLEN COMPANY, INC. 
* 159 Carlton Ave. Brooklyn 5, N. Y. * 
4r************************* 

WE'LL PAY TOP DOLLAR for your 
RADIO & AIRCRAFT EQUIPMENT 

We want Ro buy your parts or equipment-and 
we'll prove our bid will be "tops"! lust send us 
the (lope on your equipment, its type and condition 
-and your asking price. You'll get the fastest, 
most profitable action you've seen in many a day! 

CANDEE-AIRCO, Dept. "E" 
3306 Burbank Blvd., Burbank, California 

WANTED 

SYNC HROS 
2J5FBI 
2J5LAI 

ANY QUANTITY 
W-3588, Clectroniec 

...,o AA'. 12 .St.. Now York, st:, N. Y. 

Privately Owned Laboratory 
Wished to Purchase 

MICROWAVE TEST EQUIPMENT 
Please write to 

S'.-3618, ]'let' t ronies 
,fiu W. 12 St., New York 36, N. Y. 

WANTED 
YOUR SPARE SURPLUS EQUIPMENT 

DYNAMOTORS SELSYNS AUTOSYNS INVERTERS TRANSMITTERS 
RECEIVERS TEST EQUIPMENT 

Please send list stating condition and lowest price. 
No Quantity Toe Small sr Toe Lame! 

C & H SALES COMPANY 
BOX 389-111E EAST PASADENA STATION a PASADENA S. CALIFORNIA i 

CO UMBIA ELECTRONICS TO. 
!1t: 

',yn. 

EQUIPMENT 
WANTED! 

NOTE NEW ADDRESS BELOW 

We want to buy all types of surplus electronic equipment. We are 
one of the largest buyers in U. S. We buy more because we give every 
seller trop prices and a fair deal. TELL US WHAT YOU HAVE. USE 
COUPON BELOW-AND MAIL TODAY! 
Use following numbers to indicate conditions: N-1, brand new; N-2, used, like new; N-3, used. 

ITEM CONDITION PRICE WANTED 

To: COLUMBIA ELECTRONICS LTD., 7460 N. Varna Ave., N. Hollywood, Calif 
Name 

Address 
SEE COLUMBIA ELECTRONICS AD ON PAGE 373 

ENGINEERS tYITHOUT 

C011EGE DEGR[ES... 
We put no limits on your 

engineering future!! 
Are you capable of doing 
real professional -level engi- 

neering work? If you have dem- 
onstrated your ability to do first 
class engineering work but feel 
you are being handicapped by 
the lack of a college degree, get 
in touch with this company. 

WE ARE a large manufacturer of 
Electronic Equipment (Military, 

Aviation. Automotive, Television) and 
have over 100 -million -dollar backlog. 
Located on Eastern Seaboard. 

There are many responsible 
positions open in our organi- 

zation which offer unlimited op- 
portunity. We want them filled 
by competent men, regardless 
of their formal educational back- 
grounds. 

P-3334, Electronico 
330 W. 42 St., New York 36, N. Y. 

ELECTRONIC ENGINEERS 

Degree in Electrical Engineering 
Plus Maintenance or Repair Ex- 

perience on SCR -584 Radar 

ELECTRONIC ENGINEERING COMPANY 

OF CALIFORNIA 
180 SO. ALVARADO STREET 
LOS ANGELES, CALIFORNIA 

ELECTRONIC ENGINEERS 
ALL GRADES 

Small electronic research and develop- 
ment laboratory, located 8 miles outside 
of Washington, D. C., has several open- 
ings for junior and senior electronic engi- 
neers. Degree essential. Varied projects 
include analog computers, servo mechan- 
isms, special test equipment, etc. All De- 
fense work. Liberal salaries dependent 
upon experience. 

THE DAVIES LABORATORIES 
Incorporated 

4705 Queensbury Road, Riverdale,Maryland 

TECHNICAL WRITER 
Boonton It:ldl(1 Corporation r'slnres rice serv- 
ices of an engineer to av-unle complete respon- 
sibility for the preparation of instruction books 

cerirg its commercial hue of instrununts, 
military handbook c-sp':ìeue. not required. 
This is an opportunity with an established in- 
trwnerlt mmnut adorer approximately 40 min - 

ups: driving time of New 1-ork City with ex- rlllnr wotiang conditions, ideal surrounding,, 
and prq: e,a.i n' management '-nlpluq.'.. p'dil'irs. 
Please send resume to: 

CHIEF ENGINEER 

BOONTDN 
NTO RANDIOJ. 

CORP. 
BOO, N. 
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OPPORTUNITIES 
FOR EXPERIENCED 

ELECTRON TUBE 
ENGINEERS 

RAYTHEON MFG. COMPANY 

SPECIAL TUNE SECTION 

JOIN THIS ESTABLISHED ORGANIZATION 
AND BECOME A PART OF THEIR LONG 
RANGE EXPANSION PROGRAM. PLANT 
LOCATED Ni RESIDENTIAL SUBURB OF 
BOSTON, THE EDUCATIONAL AND INDUS- 
TRIAL HEART OF NEW ENGLAND. 

EXCELLENT OPPORTUNITIES TO IM- 
PROVE FORMAL EDUCATION 
PERIODIC SALARY AND PROMOTION 
REVIEW 
HOSPITALIZATION & MEDICAL INSUR- 
ANCE 
RETIREMENT PROGRAM 
EXCELLENT LIVING CONDITIONS 
SALARIES COMMENSURATE WITH 
ABILITY 

MINIMUM REQUIREMENTS: 

1. At least two years' experience, or 
equivalent, in electron tube manufac- 
ture, design, research or development. 

2. Outstanding record of achievement in 
this field. 

II interested, send complete resume, in- 
cluding salary expected, to: 

G. w( Lewis, Personnel Mgr. 

RAYTHEON MFG. COMPANY 
RECEJVING TUBE DIVISION 

55 CHAPEL STREET 
NEWTON 58, MASS. 

ENGINEER! 
IS YOUR WORK 
STIMULATING? 

ARE YOU CHALLENGED 
BY YOUR JOB? 

ARE YOU RECEIVING 
PROFESSIONAL 

RECOGNITION? 

SYLVANIA 
believes in building men 

The company now in its 51st year is 

expanding rapidly. Net sales this year 
exceed 1938 by 16 times. Additional 
high caliber men are needed with 
training and experience in all phases 
of electronics, physics and mechanics. 

Write us about yourself, if your ex- 
perience and future plans fit into this 
picture. 

Harold F. Clark 
Employment Manager 

SYLVANIA ELECTRIC PRODUCTS, INC. 

Radio & Television Division 

278 Rano Street, Buffalo 7, New York 

ENGINEERING WITH A FUTURE 

RESEARCH DEVELOPMENT DESIGN 

The continued and steady growth of established research 
and development projects has opened a number of unusual 
opportunities for outstanding and experienced men. 

ENGINEERS SCIENTISTS PHYSICISTS 
Positions are available in our organization for qualified 

personnel in the following fields: 

Circuit Analysis 
Microwaves 
Analog Computers 
Servomechanisms 
Dynamics 

Aerodynamics 
Applied Mathematics 
Physics 
Flight Test 
Design 

Openings exist at several levels, and inquiries from recent 
graduates are also invited. Salaries are based on education, 
ability, and experience. Liberal salary, vacation, insurance, 
and retirement plans are yours if you qualify. 

If you are interested in a secure future in these experimental 
fields, write and give full details to Mr. C. G. Jones, Salary 
Personnel Department. 

í ... 

GOODrYEA> 
AIRCRAFT . 

Akron 15. Ohio 

tperaií 
fi;`e.I 

CHIEF ENGINEER 
West Coast industry leader in electronic instrumentation requires the services of a 
capable engineering executive. This man will have had several years' actual experience 
in circuit design and development, followed by a successful tour of administrative duty. 
He must have demonstrated ability to plan, implement, coordinate and control concurrent 
long and short range research and development projects. He will be both a "planner" 
and a "doer"-and above all, without preconceived ideas of his own limitations. 
This man will operate in a line position, reporting directly to top management. Com- 
pensation and future horizons are limited only by his own capabilities and ambitions. 
If you are the right man for this challenging spot in a rapidly expanding industry, write 
us in full detail about your past experience and future interests. 

BERKELEY SCIENTIFIC CORPORATION 
2200 Wright Avenue Richmond, Calif. 
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needs outstanding 

RESEARCH PHYSICISTS 

SR. ELECTRONIC ENGINEERS 

SR. MECHANICAL ENGINEERS 

ENGINEERING PHYSICISTS 

CIRCUIT ENGINEERS 

MICROWAVE ENGINEERS 

TELEVISION ENGINEERS 

VACUUM TUBE ENGINEERS 

TEST EQUIPMENT ENGINEERS 

FIELD ENGINEERS 

ELECTRONIC TECHNICIANS 

with advanced academic training 

and several years' experience 

for 

RESEARCH AND DEVELOPMENT 

in Radar, Guided Missiles, Servos, Com- 
puters, Receivers, Solid State Physics, 

Image Converters, Pulse and Timing 
Techniques, Special Purpose Tubes, 
Networks and Systems Design, Light 
and Electron Optics, Storage -Type 

Tubes, Photo -Electric Pickup Tubes, 
and Related Equipment. 

Our Long Range Programs and 

Steady Growth Assure Permanent 
Employment at Excellent Salaries for 
Competent and Qualified Personnel. 

Interested Persons are Invited to 
Submit Detailed Resumes of Ex- 

perience and Education with Sal- 
ary Requirements and Availability 
Date to: 

The Employment Department 

CAPEHART-FARNSWORTH 

CORPORATION 

FORT WAYNE, INDIANA 

ELEC. ENGRS. AND PHYSICISTS 
Need scientific personnel for developmental work pertaining to balloons. 
Prefer advanced degrees and some research experience involving com- 
munications, instrumentation, telemetering, servomechanisms, gas gen- 
eration, low temperature research, flight operations, or related problems. 
Salaries commensurate with experience. Liberal employee benefits, 
including moving expenses both ways. Submit details of background to: 

Employment Bureau 
Rm. 17, Adm. Bldg. 

University of Minnesota 
Minneapolis 14, Minn. 

IF YOU HAVE 
Confident Enthusiasm 
Ability To Visualize And Describe 

Dynamic Situations 
A Desire To Do Work Of A Com- 

plex Analytical Nature 
A Background Of Applied Mech- 

anics, Mathematics, Electrical 
Engineering, Or Physics 

THEN THERE IS 
OPPORTUNITY 

To Work With Men Skilled In The 
Development Of Automatic Con- 
trol Systems Of Ever Increasing 
Scope 

For Stature Gains From The Solu- 
tion Of Challenging Problems 

With Particular Opportunities 'In Analyti- 
cal Treatment Of Problems Including 

Aeroelasticity 
Vibration 
Fire Control 
Servomechanisms 

IN 
The Missile Dynamics Department 

At McDonnell Aircraft Corpora- 
tion 

Those persons possessing the qualifica- 
tions listed above and who are inter- 
ested in associating with a young 
progressive company are invited to con- 
tact the Technical Placement Supervisor. 

POSITIONS OPEN 
Location 

KANSAS CITY, MO. 

Electronic & Mechanical 
Engineers 

ELECTRONIC ENGINEERS: Must have consider- 
able development experience in radio transmit- 
ting and receiving equipment. Ability to fill 
position of Senior Protect Engineer a requisite. 

MECHANICAL ENGINEER: Must have develop- 
ment experience in mechanical design of eleo- 
tronio or similar precise equipment Practical and 
theoretical knowledge of materials. finishes. sheet 
metal, and machine shop design are basto re- 
quirements. Position is one of considerable re- 
sponsibility. 

SALARY: Open. 
These positions a -e permanent. 
Write stating educational and professional history 
direct to: 

Jay V. Wilcox, President 
WILCOX ELECTRIC COMPANY, INC. 

1400 Chestnut St. Kansas City 1, Mo. 

Dependable communications since 1951 

NEED 
PHYSICISTS 

AND 

ENGINEERS 
for 

Research and Development 

In the fields of geophysics and well logging. 
Work includes the measuring, telemetering. 
recording and evaluation of electric, mag- 
netic, acoustic, radioactive and other 
characteristics of earth materials. Labora- 
tory located in Houston. Texas. 

HALLIBURTON 
OIL WELL CEMENTING CO. 

ELECTRICAL 
WELL SERVICES LABORATORY 

1628 Old Spanish Trail, Houston 25, Texas 

In New York contact: 

HALLIBURTON 
OIL WELL CEMENTING COMPANY 

2412 Chase National Bank Building 
20 Pine Street, New York 5, New York 

J. K. REYNOLDS 

In Los Angeles contact: 

HALLIBURTON 
OIL WELL CEMENTING COMPANY 

1709 West 8th Street 
Los Angeles 17, California 

W. B. McCOY 

ENGINEER 
ELECTRONIC ORGANS 
We have an opening for an electronic 
engineer whose work will run the gamut 
of development to sales. Requirements 
for this man who will be associated 
with us in the production of the world's 
finest electronic organs are as follows: 
Age-Under 35. 
Knowledge of organs as well as 

musical -acoustics, essential. 
Electronic engineering degree or 

equivalent, essential. 
Ability to play organ advantageous. 
To properly fit into our organization, this 
man must have a burning desire to 
work with electronic organs. Write: 
President, 

ALLEN ORGAN COMPANY 
ALLENTOWN, PENNSYLVANIA 
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ngineers 
(Senior-BS or MS) 

With Minimum 3-5 years experience 

DEVELOPMENT WORK 
OF REAL CHALLENGE 

Design and development of Arma's 
intricate electro -mechanical equipment 
calls on every part of your training, 
experience, and skill. 

Openings in: 

GYROSCOPICS 
ANALOG COMPUTERS 

FIRE CONTROL SYSTEMS 

SERVO MECHANISMS 
INSTRUMENT DESIGN 

CONTROL CIRCUITS 

Additional Benefits Include: 
Salaries among the highest in industry 

plus overtime and out -of -plant 
bonuses. 

Cost of living benefits. 
Liberal pension plan. 
Company -paid Blue Cross. 
Company -paid life, health and acci- 
dent insurance. 

Periodic. merit reviews and merit in - 
''ceases. 

Send Complete Details To: 

Technical Personnel Department 

ARMA CORP. 
254 36th St. Brooklyn 32, N. Y. 

ELECTRONICS 
ENGINEERS 

For assignments on antennas, wave - 
guides, radomes, instrumentation, tele - 
metering, radar, gyroscopes, servo- 
mechanisms, auto -pilots, computers, cir- 
cuits, component and system design, 
production design and packaging, gen- 
eral electronics transformer design. 

Mgr., Engineering Personnel 
Building 14 

P. 0. Box I, Buffalo 5, N. Y. WRITE TO: 

BEL 1er CORPORATION 

Electronic Technician - Physicist 
Electrical Engineer or Physicist familiar with Elec- 
tronic equipment and techniques. A knowledge of 
Photographic Processes is also desirable. New York 
State location with established manufacturer. Sal- 
ary Range from $350 a month. depending on hack - 
ground. Please send brief resume to 

P-3521. Elcci runic, 
..o SV. 42 St.. Nm l or :N. N. Y. 

ENGINEERS 
LOCATE IN THE 

I FOR 
ATOMIC 

WEAPONS 
INSTALLATION 

Mechanical Engineers, Electronics and Electrical 
Engineers, Physicists, and Mathematicians. A 
variety of positions in research, development and 
production open for men with Bachelors or 
advanced degrees with or without applicable 
experience. 

These are permanent positions with Sandia 
Corporation, a subsidiary of the Western Electric 
Company, which operates the Laboratory under 
contract with the Atomic Energy Commission. The 
Laboratory offers excellent working conditions and 
liberal employee benefits, including paid vaca- 
tions, sickness benefits, group life insurance and 
a contributory retirement plan. 

laid0/6/JamtmeAtt_ 
Albuquerque, center of a metropolitan area of 
150,000, is located in the Rio Grande Valley, one 
mile above sea level. The "Heart of the Land of 
Enchantment," Albuquerque lies at the foot of 
the Sandia Mountains which rise to 11,000 feet. 
Cosmopolitan shopping centers, scenic beauty, 
historic interest, year 'round sports, and sunny, 
mild, dry climate make Albuquerque an ideal 
home. New residents experience little difficulty in 
obtaining adequate housing in the Albuquerque 
area. 

Make application to the 

PROFESSIONAL EMPLOYMENT DIVISION 

SANDIA BASE 

ALBUQUERQUE, N. M. 
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MAKE THIS YOUR HOME 
FOR IMPORTANT WORK 
UNDER IDEAL CONDITIONS 

TV RECEIVER DESIGN ENGINEERS 
ELECTRONICS ENGINEERS 
FIELD ENGINEERS 
TEST & INSPECTION ENGINEERS 
LAB. TECHNICIANS 

NEEDED TO WORK ON: Radar, G.C.A., Mobile Radio, 
Auto Radio, Airborne Communication & Navigation 
Equipment, Television, Antennas, Microwave Equip- 
ment, Servo Mechanisms, Guided Missiles and Test 
Equipment Design. 
YOU BENEFIT AT BENDIX RADIO: from high wages, 
a modern, air-conditioned plant, paid vacations and 
holidays, group insurance and a good chance for 
advancement. 
Housing immediately available in the beautiful suburban 
and country areas that surround the Bendix Radio plant. 

Write, Wire or phone 
MR. -8endbel Radio E. O. COLE, DEPT. J. 

DIVISION OF BENDIX AVIATION CORPORATION 

BALTIMORE -4, MD. Phone: TOWSON 2200 
.i14hcz>..£fuse¡t da'áYin 

Í,kcdtenie Cepa neat 

IlleIIleetronie 

engineers 
Join a company of new ideas 

and skilled men 
As a leader in the field of electronic research and develop- 

ment, MELPAR constantly deals in new ideas and works with 
skilled men whose initiative and ability are an active factor in 
the development of these ideas. 

We want to add to our distinguished group of engineers, men 
whose background entitles them to the substantial salaries, 
advancement and recognition that is an integral part of MELPAR 
policy. Work is in pleasant Alexandria, just outside Washing- 
ton. D.C., in a modern plant with extensive laboratory facilities. 

If you have had experience in any of the following fields we 
would like to hear from you: 

Computers Radar Beacons Telemetering 
Sub -miniaturization Microwave Receivers 

Microwave Transmitters 
Millimicrosecond Pulse Circuits 

Research in Underwater Sound Systems. 

Send resume to: 
PERSONNEL DIRECTOR, Dept. E 

MELPAR, INC'. 
Subsidiary Westinghouse Air Brake Co. 

452 Swann Ave. Alexandria, Virginia 

STAVID 
ENGINEERING, INC. 

has openings for 
Graduate 

ELECTRONIC 
ENGINEERS 

MECHANICAL 
ENGINEERS 

Experience in Design and Devel- 
opment of Rodar and Sonar 
necessary. 

Broad knowledge of Search and Fire 
Control Systems; Servo Mechanisms, Spe- 
cial Weapons, Microwave, Antenna and 
Antenna Mounts, etc. 

Mechanical Engineer should also have 
experience in packaging of Electronic 
Equipment to Gov't specifications includ- 
ing design of complex cabinets, shock 
mount and sway brace structures, Servo 
Mechanisms. 

Positions are available in Field Service 
and Technical Writing. 

Liberal personnel benefits including life, 
sickness and accident insurance, and a 
worthwhile pension system. Paid holidays 
and vacations. 

Personnel Office 
312 Park Ave. 

Plainfield, N. J. 
Telephone Dunellen 2-1400 

ATTENTION ! 

Former Field Engineers 
We urgently need men with elec- 
tronic background, and preferably 
radar or computer experience, to 
supervise, instruct and assist in 
installation-maintenance of elec- 
tronic equipment. 

Excellent starting salary during 
factory training, plus overtime 
premium in field. Substantial in- 
surance program. Overseas duty 
not mandatory. Salary will be 
commensurate with experience. 

Please forward your personal 
experience record to: 

Personnel Supervisor 
Field Eng. Div. 

Reeves Instrument Corp. 
215 East 91st St. 

New York, 28, N. Y. 
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LOOKI NG 
AHEAD? 

If you're a top performer in the 
field of physics, electronic engi- 
neering or design, and you're look- 
ing for a career as well as a well - 
paid position, it will pay you to 
investigate the excellent opportun- 
ity we offer. 

. 
BASIC QUALIFICATIONS: Mini- 
mum of four year's experience in 
advanced research or development 
related to: 

PULSE CIRCUITS 
COMPUTERS 

NUCLEAR INSTRUMENTS 
MINIATURIZATION 

ILLUSTRATED BROCHURE on re- 
quest. Please write (giving sum- 
mary f your education and experi- 
ence, plus salary requirements) to: 

THE BERKELEY SCIENTIFIC CORP. 
2200 Wright Avenue 

RICHMOND, CALIFORNIA 

ELECTRONIC 

ENGINEERS 
Electronic Engineers qualified by design 

experience on DC and wide band amplifi- 
ers, low power pulse circuitry, computers, 
telemetering or allied fields, should con- 
tact Tracerlab, Inc. 

Trocerlab manufactures instruments of 
all types for the fast growing field of 
radioactivity and as one of the foremost 
leaders in this field, has much to offer its 
employees concerning security and fine 
opportunities for advancement. 

Engineers who have had responsibility 
for design of electronic instruments in a 
manufacturing organization with supervi- 
sion of Junior Engineers and Technicians 
are invited to write, giving a detailed out- 
line of training and experience. Corre- 
spondence will be confidential. Selected 
applicants will be asked to come to Boston 
at our expense for interview. 

Industrial Relations Department 

TRACERLAB, INC. 
130 kligh Street Boston 10, Mass. 

ENGINEERS 
Special opportunities for YOU in 

SAN DIEGO 
that sunshiny, smog -free city on the 

co-fCALIFORNIA 
Convair (Consolidated Vultee Aircraft Corporation) is 

now accepting applications for these following positions 

in its modern, progressive Engineering Department. 

Microwave Engineers 
Servomechanism Engineers 

Electronics System Engineers 
Electronic Circuit Designers 

Unusual opportunities for those experi- 
enced in the design and analysis of 
Radar and Missile Guidance Systems. 

WORKING FACTS: You get two holidays a week at 
Convair - overtime accomplished in 5 -day week. Attractive 
salary ranges. An "engineers' engineering department ... with 
stimulating, competent associates ... and interesting, challeng- 
ing, essential, long-range projects of a wide variety including - commercial aircraft, military aircraft, missiles, engineering 
research and electronic development. Excellent patent royalty 
arrangements. Top-notch retirement plan - better than -average 
life and health insurance. Complete progress -salary review 
for each person twice yearly. Opportunity for continuing 
engineering education. 

LIVING FACTS: San Diego, with its wonderful residen- 
tial areas, offers you and your family incomparable living. 
Ideal climate - cool, clean, dry. Mountains, desert, Mexico, 
Hollywood, Los Angeles, Pacific Ocean, beaches and bay - 
only hours or minutes away. It offers you a new way of Life... 
pleasant, refreshing, happy. 

If you qualify, you will receive generous travel allowances. 

SEND COUPON for free booklets and complete information. 

ri THANK YOU _ :Pal 
Mr. H. T. Brooks, Engineering Department 900 

El 
Convair, 3302 Pacific Hiway, San Diego, California 

Please send me FREE booklets describing the Convair 
Opportunity for me and my Convair Application Form. 

My name 

Occupation 

Address 

City State 

Etim gi 

s 
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electronic engineers 

A new plant now under construction with a major 
Navy contract for electronic gunfire control units 
and a progressive management. Job opportunities 
are open for Electronic Engineers for Navy Fire 

Control work involving computers, gyros, radar, 
and engineering positions at all levels. 

Daystrom offers a sound chance of advancement, 
a post -defense future in one of the most modern 
plants in the country. 

WRITE 

or 

PHONE 

JERMYN-1010 

I);\Y g l' P O M 
Instrument Division 

OF DAYSTROM, INCORPORATED 

ARCHBALD, PA. 

ELECTRONIC ENGINEERS 
Mechanical Designers for Research 

and Engineering 
To work in the design and development of new electronic equipment. Excellent 
working and living conditions, good salaries and exceptional employee benefits. 
Write, giving full details including education and experience. Personal interviews 
will be arranged. 

THE NATIONAL CASH REGISTER COMPANY 
Main & K Sts., Dayton 9, Ohio 

AC SPARK PLUG 
DIVISION 

of 

GENERAL MOTORS 
CORPORATION 

PRECISION INSTRUMENT PLANT 

Positions now available for highest caliber 
personnel in the field of airborne auto- 
matic electro -mechanical control equip- 
ment. 

MECHANICAL DESIGN ENGINEERS 

ELECTRONIC ENGINEERS 

SERVO ENGINEERS 

ELECTRONIC DESIGNERS 

MECHANICAL DESIGNERS 

New and expanding division of an estab- 
lished firm with 20 years of successful 
experience in the instrument field. Work 
involved deals with the manufacture and 
development of highly complex equipment 
of the most advanced type. 

Write or Apply 

AC Spark Plug Division 

GENERAL MOTORS CORPORATION 
1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 

CORNELL AERONAUTICAL 

LABORATORY, INC. 

an affiliate of Cornell University 

employs about 700 people an vital research 
work in all branches of aeronautical sci- 
ence. We are gradually expanding our sci- 
entific staff, and have several permanent 
positions open for: 

ELECTRONICS ENGINEERS 
PHYSICISTS 

MECHANICAL ENGINEERS 
AERODYNAMICISTS 

AERONAUTICAL ENGINEERS 
CHEMICAL ENGINEERS 

in such fields as: 
GUIDED MISSILES 

RADAR RESEARCH 
BASIC AND APPLIED PHYSICS 

ELECTRONIC COMPUTERS 

SYSTEMS ANALYSIS 
AIRCRAFT PRECISION INSTRUMENTATION 

WIND TUNNEL RESEARCH 
FLIGHT RESEARCH 

DEVELOPMENT ENGINEERING 
HEAT TRANSFER 

THERMODYNAMICS 

Minimum requirement is a B.S. Advanced 
degrees are even better, but experience to 
back up the degree is really best. We 
pay industrial salaries. Other tangible ad- 
vantages here (for example, our self -spon- 
sored internal research policy) should be 
of particular interest to men with intelli- 
gence, ingenuity, and initiative. Send us 
your resume; all inquiries are strictly con- 
fidential. Promising candidates will be in- 
vited to Buffalo for interviews at Labora- 
tory expense. 

CORNELL AERONAUTICAL 
LABORATORY, INC. 

P. O. Box 235 Buffale 21, New York 
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Many 

have not yet he 

...LOCKHEED IN 

CALIFORNIA HAS 

RAISED ENGINEERS 

SALARIES 

gineers 

d the good news: 

Lockheed Aircraft Corporation has raised 
engineers' salaries recently, in recognition of the 
importance and excellence of their work on 
both military and commercial aircraft. 
The substantial increases make Lockheed engineers 
among the highest paid in the aircraft industry. 
Engineers who join the Lockheed staff 
receive the benefits of these pay boosts. 

In addition to increased salaries, 
Lockheed also offers engineers: 
1. A "bonus" every day in better living-just 
because you live in Southern California, 
in an area where the climate is beyond compare. 
2. A future that offers both security and advance- 
ment, helping create planes for defense, 
planes for the world's airlines in Lockheed's 
long-range development program. 
3. Better personal working conditions among 
men who have built a reputation 
for leadership in aviation. 

immediate openings for: 

Senior Electronics 
Systems Engineers 

Requirements: 

1. An M.S. or Ph.D. in Electrical 
Engineering or Physics 

2. A minimum of threeyears' experience in 
advanced electronic systems development, 

including radar microwave techniques, 
servomechanisms, computers and fire control. 

3. Familiarity with airborne electronics 
equipment requirements. 

To Engineers 
with Families: 
Housing conditions are ex- 
cellent in the Los Angeles 
area. More than 40,000 ren- 
tal units are available in the 
Los Angeles area. Huge 
tracts for home ownership 
are under construction now. 
Thousands of homes have 
been built since the last war. 
Lockheed counselors help 
you get settled. 

Lockheed also offers 
these extra benefits: 
Generous Travel allowances 
Outstanding Retirement Plan 

Vacations with pay Low 
cost group life, health, acci- 
dent insurance Sick Leave 
with pay Credit Union, for 
savings and low-cost financ- 
ing Employees' Recreation 
Clubs Regular performance 
reviews, to give you every op- 
portunity for promotion On- 
the-job training or special 
courses of instruction when 
needed. 

Aircraft Electrical 
and Radio Designers 
Requirements: 

Design experience in aircraft electrical 
installation, circuit layout and systems analysis; 
experience in radio and radar circuit design 
and installations, as applied to aircraft. 
r 

Send today for illustrated brochure describing 
life and work at Lockheed in Southern Cali- 
fornia. Use this handy coupon. 

ENGINEER TRAINING PROGRAM 
Mr. M. V. Mattson, Employment Mgr. Dept. EL -4 

Ì //tJ t (ZIRCRAFT CORPORATION 

Burbank, California 
Dear Sir: Please send me your 
brochure describing life and work at Lockheed. 

My Name 

My Field of Engineering 

My Street Address 

My City and State 

I_ J 
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engineers... 

physicists... 54 

chemists... 
metallurgists... 

GENERAL ELECTRIC 
Cam »an <,mig Point in Par Career 

In terms of personal satisfaction, assured 
professional advancement, diversification, 
and prestige, you can give new impetus to 
your career through these positions now 
open with General Electric in: Advanced 
Development, Design, Field Service, and 
Technical Writing, in connection with: 

MILITARY RADIO & RADAR 
MOBILE COMMINICATION 

MULTIPLEX MICROWAVE 
COMMUNICATIONS 

ELECTRONIC COMPONENTS 
TELEVISION, TUBES and ANTENNAS 

Bachelor's or Adranced Degree in Electrical or 
Mechanical Engineering, Physics, Metallurgy or Phys- 
ical Chemistry and/or experience in the Electronics 
industry necessary. 

Please send resume to: 
DEPT. 24A, TECHNICAL PERSONNEL 

ELECTRONICS PARK 

GENERAL ELECTRIC 
SYRACUSE, N. Y. 

PHYSICISTS - ENGINEERS 
We have at present a need for experienced Physicists and Engi- 
neers, both Mechanical and Electrical, in the field of Antennas, RF 
Components, Antenna Rotators and Servomechanism Design and 
Development. These are permanent positions with a company 
that is doing both commercial and government work. Please write 
to Personnel Department, 

WORKSHOP ASSOCIATES 
Division of The Gabriel Company 

135 Crescent Road Needham Heights, Massachusetts 

ELECTRONIC 
ENGINEERS 

ENGINEERING 
PHYSICISTS 

Several engineers required for 
development of electronic cir- 

cuitry, electro -mechanical de- 
vices, analog and digital com- 

puting equipment. 

Positions offer security in a 
Laboratory located in desirable 
residential area. Apply in writ- 

ing and furnish information as 
to education and experience. 

Jet Propulsion Laboratory 
California Institute of 

Technology 
4800 Oak Grove Drive 
Pasadena 3, California 

ELECTRONIC 
ENGINEERS 
Fast growing Electronic Research and 
Manufacturing concern in southern Wis- 
consin has openings for several senior 
and junior engineers who have had ex- 
perience in Pulse -Video or Microwave 
circuits. 

Unusual Salary Opportunities - 
This organization has established peace 
time products in the electro -mechanical 
and industrial control field and is pres- 
ently engaged in the development and 
production of this type of equipment for 
the armed services. Unusual opportuni- 
ties for advancement in our new re- 
search laboratory furnished with finest 
equipment. 

Write, giving full details, education 
and experience to: 

Personnel Director, Department B, 

Gibbs Manufacturing & 
Research Corporation 

450 N. Main Street Janesville, Wisconsin 
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ELECTRONICS MEN 
URGENTLY NEEDED 

TOP CO'S 
VICE-PRESIDENT in Charge of Industrial Sales, 

Heavy Market Research Background semoo 
COMPUTER RESEARCH DIRECTOR to 25,000 
PROJECT MANAGERS & ENGINEERS to $12,000 
SALES-Nucleonic Instruments $10,000 

NO FEE 
ASST SALES MGR-Electronics $9000 
JR & SR SALES ENGRS (8) $6-8000 
MECH ENGR GRADS-Top Class to $6000 

Send duplicate resumes 

FRANKLIN 
EMPLOYMENT SERVICE 

225 5. 15th St. Philadelphia, Pa. 

REPLIES (Ede No.): Address to office nearest you 
NEW YORK: 330 W. 42nd St. (38) 

CHICAGO: 510 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 

. POSITIONS VACANT 

ENGINEERS AND Scientists urgently needed 
for work on highly important projects of In- 

terest to national defense. Chemical, Electrical, 
Electronic, Industrial and Mechanical engineers 
required. Physicists and Metallurgists also 
needed. Projects involve research, development 
and manufacture of artillery ammunition, 
small arms ammunition, electronic fuzee, fire 
control instruments, etc. Salaries range from 
$3410 to $71140 per year. For further particulars 
write to Mr. X. E. Yocum, Director, Civilian 
Personnel, Frankferd Arsenal, Phila. 37, Pa. 

WANTED-AIRCRAFT Radio Technicians. Ex- 
perienced installation and maintenance all 

types airoraft electronic, communication and 
navigation equipment. Write stating education, 
experience, and starting salary desired. At- 
lantic Aviation Service, Box 1709, Wilmington, 
Del. 

EMPLOYMENT SERVICE 

SALARIED PERSONNEL, $3.000-$25,000. This 
confidentiaA service established 1920, is 

geared to needs of high grade men who seek a 
change of connection under conditions assuring, 
If employed, full protection to present position. 
Send name and address only for details. Per- 
sonal consultation invited. Jira Thayer Jen- 
nings, Dept. L, 241 Orange St., New Haven, 
Conn. 

POSITION WANTED 

EE GRADUATE with twenty years broad expe- 
rience in the radio -communications manufac- turing field seeks a position on the executive or administrative level with a manufacturer or laboratory requiring a man of Initiative, Integ- rity, and adaptability. Well rounded experience Includes sales, research and development, and 

product design both on a personal and leader- 
ship basis. Salary at least $9,000. PW-3621, Electronics. 

SELLING OPPORTUNITY WANTED 

ELECTRONIC SALES Engineer -7 years expe- 
rience. Young, aggressive, dependable. Travel preferred. Available after May 1. Write SA - 

3611, Electronics. 

PATENTS 

Consult A. John Michel, 
Registered Patent Attorney, specializing in Electronics. 15 Park Row, New York 38, N. Y. 
Tel. CO -7-9034. 

Coil Winding Time Available 
Two Swiss, high quality, winding machines will 

he used according to your specifications on relay or 
random type coils. Now in position for 24 hour 
usage. Send print and quantity for quotation. 

SWISS AMERICAN WINDING CO. 
430 Lincoln Avenue Cliffside Park, N. J. 

WANTED 
SUB -CONTRACTING 

Research, Manufacture, Assembly 
of electronic equipment 

Ask for resume of plant facilities 
ADS METAL PRODUCTS CO., INC. 

Electronic Division 
153 Roebling Street. Brooklyn I I, N. Y. 

SEARCHLIGHT SECTION 
EMPLOYMENT: 

BUSINESS: 

(Classified Advertising) 

"OPPORTUNITIES" :EQUIPMENT 
:USED OR RESALE 

UNDISPLAYED RATES- DISPLAYED 
$1.50 a line. Minimum 3 lines. To figure advance 

payment count 5 average words as a line. 
Employment Wanted d Individual Selling Opportunity 

rate is one-half of above rate, payable in advance. 

ceptable only in Displayed Style. 
Individual Spaces with border rules for prominent 

display of advertisements. 
The advertising rate is $14.00 per inch for all 

Box Numbers-offices count as one line, advertising appearing on other than a contract 
Discount of 10% if full payment is made in advance basis. Contract rates quoted on request. 

for 4 consecutive insertions. An advertising inch is measured v/ew vertically on 
Equipment Wanted or For Sate ddvertisemente ac- one column. 3 columns -30 inches-to a page. 
New Advertisements received at the N. Y. office, 330 W 42 st., N. Y. 36 by Apr. 1st will appear in the 

May Issue subject to space limitations. 
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. 

PRODUCTION MGR. 

ASS'T PROD. MGR. 

ELECTRONICS ENGINEERS 
for 

QUARTZ CRYSTAL MFR. 

Exceptional Opportunity for experienced 
men with large Quartz Crystal Manufac- 
turer in New York Area. General ex- 
pansion program requires men of out- 
standing ability and experience in the 
field. Salary and opportunity limited 
only by your ability to produce. 

P-3654, Electronics 
330 W. 42nd St., New York 36, N. Y. 

DO You NEED 
PRECISION ROLLED 

OR ULTRA -THIN 

METAL STRIP? 
WE ROLL Beryllium -Copper -Inver 

Phosphor Bronze Copper grass 

Nickel -Silver Stainless Steels 

low Carbon Steels Nickel Mosel 

Haynes Stellite Alloys Magnetic Alloys 

Chrome Iron Alloys and Many ethers 

WE REGULARLY PRODUCE metal strip up to el" in width 
and down en .0005" thin-to tolerances es dose as ±.0001" 

OUR MODERN EQUIPMENT INCLUDES Sendsimir, 2 -High, 
and 4 -High precision rolling mills, precision gang dieters, 
and continuous atmosphere annealers. 

WE CARRY A WORKING INVENTORY of some metals for 
prompt service. Sand us your order for one pound or 
ehousand-or write for catalog of products and services. 

AMERICAN SILVER CO., Inc. 
INDUSTRIAL DIVISION 

36-03 PRINCE ST. FLUSHING 54, N. Y. 

RESEARCH ENGINEER 

PHYSICAL 
Men, having degree in physics or en- 
gineering physics, with good theoretical 
background and experience in one or 
more of the following specialized fields: 

OPTICS 
ELECTROSTATICS 
ELECTRON FLOW 
ELECTRIC FIELDS 

ELECTRONICS 

Must have mechanical aptitude and be 
able to plan and build own equipment 
and parts. Applicant must be interested 
in the research field where immediate 
results are not always forthcoming. An 
excellent opportunity to work in the 
modern research laboratory of our prog- 
ressive Engineering Department.' 

Write Employment Mgr. giving 
full details of qualifications and back- 
ground. 

STANDARD REGISTER 
COMPANY 

CAMPBELL AND ALBANY STS. 

DAYTON, OHIO 

WANTED 
PRODUCTION MANAGER 

Industrial & Electrical Products-Company 
has top reputation and 400 employees- 
Present Manager moving up-Cooperative 
associates - Interesting future - Excellent 
compensation arrangements-Please give 
full data including requirements and en- 
close recent photo. 

Several positions also available for grad- 
uate engineers. 

M. G. CHAMBERLAIN & COMPANY 
Industrial Consultants 

8845 West Olympic Blvd. 
Beaverly Hills, California 

1 

117E OFFER 
PRECISION ELECTRO -MECHANICAL INSTRUMENT 

MANUFACTURING FACILITIES 
Suitable to produce US -sub -Contract assemblies and components. Also 
civilian products. 

DELIVERY: VERY REASONABLE 
Inquiries and prints invited to 

CW-3523, Electronics 
330 West 42 St., New York 36, N. Y. 
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MICO "SOLDERUX" 
INSTRUMENT SOLDERING FLUXES 
Non -Corrosive. Especially recommended for 
soft soldering fine wires and small parts of 
many metals including steel, brass, chromel, 
constantan, nickel, silver and copper. Mico 
Solderux Liquid for vigorous action - Mico 
Solderux Cream for strong action-Mico Sol- 
derux Paste for milder action. These fluxes 
are unique in that chemical action, so neces- 
sary in cleaning metals of oxides, grease, and 
dirt, does not begin until soldering tempera- 
tures are reached. When the work cools, any 
remaining flux subsides into a chemically 
inert material of low conductivity having non - 
hygroscopic properties. 1 oz. trial jar - 50¢. 

MICO INSTRUMENT CO. 
76E Trowbridge St. Cambridge 38, Mass. 

EL TRONICS, INC. 
Research-Development-Manufacture 
A single unit to large production quantities. 
Specialists in Nuclear Instruments, Test Equip- 
ment and Instrumentation 

Send for Free Resume of our Facilities 
2657 N. Howard St. - Phila. 33, Pa. 

GArfeld 5.2026 

WALKIiE-RECORDALL RECORDER PLAYßACK 
Continuous, permanent, indexed recording, up to 4 ore one 3c hr. Instsntaneoue, permanent playback. Picks up sound up to 60 it Records conferences, lec- 
tures, dictation. 2 -way phone & sales talks; while 
walking, riding or flying. Records in closed briefcase 
with hidden mike"! Write for Detailed Literature. 

MILES REPRODUCER CO., INC. 
612 BROADWAY Dept. E4 NEW YORK 3, N. Y. 

FOR MAINTENANCE OF MOBILE 
COMMUNICATIONS SYSTEMS 
MICROMETER 

FM FREQUENCY M O D U - 
FMETER REQUENCY 

LATION METER 
LAMPKIN LABORATORIES, INC. 

Bradenton, Florida 

ewe 

+. 

' . 

flaxe'6 
SODERING 

BRAZING 8 WELDING 

L. B. ALLEN (O.IN(. Chimgo 31, lil. 

6751 Bryn Mawr Ave. 

SUB -CONTRACTING 
MILITARY and COMMERCIAL 

receivers-test equipment 
transmitters-controls 

sub -assemblies 

TELETRONICS LABORATORY, INC. 
Westbury, L. I., N. Y. Westbury 7-1028 

T.V. OPEN LINE 

PRODUCTION MACHINES 
Precision engineered, now available to 
wire producers, large users, accessory 
manufacturers. Complete instructions and 
know-how provided. Reasonable delivery. 
Molded polystyrene spacers also furnished 
at low cost. 

Write for further information to: 

FS -3499, Electronics 
330 West 42nd St., New York 36, N. Y. 

Shorted Turn Indicator 
for unmounted coils 

MODEL 1010 BULLETIN 42 
HUNTINGTON BEACH, CALIF. 

KARTRON 
Research & Development 
of Electronic Equipment 
Single or Medium Quantities 
MICHEL MANUFACTURING CO. 

227 North Water St., Milwaukee, Wisconsin 

This 
CONTACTS 
Section 

supplements other advertising in 

this issue with these additional an- 

nouncements of products essential 
to efficient and economical produc- 

tion and maintenance. Make a habit 
,,f checking this page, each issue. 

Classified Advertising Division 

ELECTRONICS 

EISLERManufactures Complete Equipment for: - 

SPOT WELDERS, Electric, for 1/4 to 250 KVA. 
TELEVISION - TUBE GLASS WORKING EQUIPMENT. 

TRANSFORMERS, Special and Standard Types. 
INCANDESCENT LAMP Manufacturing Equipment. 
FLUORESCENT TUBE Manufacturing Equipment. 

NEON SIGN MAKERS EQUIPMENT. 
ELECTRONIC EQUIPMENT, Vacuum Pumps, etc. 

WET GLASS SLICING and Cutting mochines for Laboratory use. 
EISLER ENGINEERING CO., Inc. 751 So. 13th St., Newark 3, N. J. 

ç Understand -- 
TV Technology 

fundamentals 

circuits equipment 

Here is the volume that 
gives you working know- 
ledge of the complete 
television system-pre- 
pares you fully for tech- 
nical work in designing 
television systems-op- 
erating television equip- 
ment-or understanding 
the details of receiving 
equipment. /due h has 
been done in advancing 
television technology in the past few years- 
much more is to come. This book gives you the 
essential grounding and the knowledge of to- 
day's practice that will equip you to take ad- 
vantage of the opportunities ahead In this great 
field. 

Just Published! 2nd Edition 

TELEVISION 
ENGINEERING 

By Donald G. Fink 
Editor, Electronics; Vice Chairman, 

National Television System Committee 

721 pages, 512 illustrations, $8.50 

This outstanding book meets the need for 
grounding in the engineering and technical 
fundamentals of television. The whole televi- 
sion process, from studio to receiver, is covered. 
Aspects peculiar to television technology, such 
as scanning and wave -form analysis, illumina- 
tion and colorimetry, camera tubes and picture 
tubes, are treated in detail, starting from first 
principles. The principles of operation of tele- 
vision systems, in black -and -white and color. 
are covered, and the book describes in detail 
the design, operation, and use of television 
equipment. 

Brings you these new features: 

COLOR TV: 

Two chapters devoted to color television 
fundamentals and description of six color sys- 
tems. 

Explains many 
NEW DEVELOPMENTS: 

-stagger tuning of i -f amplifiers -intercarrier sound reception -distributed amplification -the keyed clamp circuit -offset carrier reduction of co -channel inter- 
ference -tonal gradation correction amplifiers -reaction type power supplies -batwing and superturnstile transmitting 
radiators 

CIRCUIT DIAGRAMS: Contains complete cir- 
cuit diagrams, with tube types and component 
values of nearly every Item of equipment In the 
television system, including sync -signal gener- 
ator, cameras and camera controls for live pick- 
up and film, and microwave relay transmitter 
and receiver. 

10 DAYS' FREE EXAMINATION 
McGraw-Hill Book Co., Inc., 
330 W. 42 St., NYC 36 
Send me Fink's TELEVISION ENGINEERING for 
10 days' examination on approval. In 10 days I will 
remit 58.50, plus few cents for delivery or return 
hook. (We pay for delivery if you remit with this 
coupon; same return privilege.) 
(Print) 
Name 

Address 

City Zone.... State 

Company 

Position L-4-52 
This offer applies to U. S. only. 

J 
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CROSBY LABORATORIES, INC. 
Rlurray G. Crosby & Staff 
Radio - Electronic Engineering 

Research & Development 
FM. Communications, TV 

Test Equipment 
Offices, Laboratory & Model Shop at: 

126 Herrtcks Rd., Mineola, N. Y. 
(larden City 7-8812 

DUBROW DEVELOPMENT CO. 

Design - Development - Mfr. 
Quality Electronic Equipment 

347 High St. Iturlington. N. J. 

Burhugto 3-0448 

EDGERTON, GERMESHAUSEN 
& GRIER, INC. 

Consulting Engineers 
Research, Development and Manufacture 
of Electronic and Stroboscopic Equipment 
Specialists in High -Speed Photography 

180 Brookline Avenue, Boston 15. Mass. 

Eldico of New York Inc. 
Pioneers of Television Interference Elimination from 
Transmitters. Induction Heaters, Diathermy and 
etc. 

Donald J. S. Merten & Engineering Staff 
44-31 Dougleston Pkwy Douglaston, N. Y. 

Bayside 9-8686 

FRANK J. EPSTEIN 
Registered Patent Agent 

General Patent Practice 
Specializing in 

Radio, Radar and TV Electronics 
837 So. Sycamore Ave.. Los Angeles 36. Calif. 

WHitney 9317 

ERCO RADIO 
LABORATORIES, INC. 

Radio Communications Equipment 
Engineering 

in Frequency lShiftnt 
- 

Teleggr 
Production 

Garden City Long Island New York 

HERMAN LEWIS GORDON 
Registered Patent Attorney 

Patent Investigations and Opinions 

Warner Building. Washington 4. D. C. 
NAtional 2497 

HANSON-GORRILL-BRIAN INC. 
Products & Mfg. Development 

ELECTRICAL - ELECTRONIC 
HYDRAULIC - MECHANICAL 

One Continental Hill Glen Cove. N. Y. 
Glen Cove 4-1922 

R. W. HODGSON 
RESEARCH & DEVELOPMENT ENGINEER SPE- 
CIALIZING IN ELECTRONICS, NUCLEONICS, 
INSTRUMENTATION, SERVOMECHANISMS & 

CYBERNETICS 
Office -6600 Lexington Ave.. Hollywood 38, Calif. 

All Mail to Box 874, Sherman Oak, Calif. 
GLadstone 9680 

R. W. HODGSON 
PATENT AGENT SPECIALIZING 

IN ELECTRONICS 
Registered to Practice Before the U. S. & 

Foreign Patent Offices 
Office -6680 Lexington Ave., Hollywood 38, Calif. 

All Mail to Box 874, Sherman Oaks, Calif. 
GLadstone 9680 

PROFESSIONAL 

SERVICES 

READERS MAY CONTACT 
THE CONSULTANTS 

with the confidence justified by the offer- 
ing of these special services nationally. 

Whose Cards Appear on This Page 

HOGAN LABORATORIES, INC. 
John V. L. Hogan, lies. 

Applied Research, Development, Engineering 
Est. 1929. Electronics, Optics, Mechanisms, Fac- 
simile Communication, Digital Computers, Electro - 
sensitive recording media, Instrumentation. 

155 Perry Street, New York 14. CHelsea 2-7855 

MEASUREMENTS CORPORATION 

Research & Manufacturing Engineers 
Harry W. Houck Jerry B. Minter 

John M. van Beuren 
Specialists in the Design and 

Development of Electronic Test Instruments 

Boonton, N. J. 

Eugene Mittelmann, E.E., Ph.D. 
Consulting Engineer & Physicist 

High Frequency Heating-Industrial Electronics 
Applied Physics and Mathematics 

549 W. Washington Blvd. Chicago 6. Ill. 
State 2-8021 

NIAGARA ELECTRON LABORATORIES 
CONSULTATION - DESIGN - CONSTRUCTION 

MFG. THE TIIERMOCAP RELAY 
Specializing in solution of problems of electronic 
and electro -physical instrumentation for the re- 
search or analytical laboratory. Industrial plant 
problems also invited. 

Andover. New York Cable Address: NIATRONLAB 

PHYSICAL RESEARCH ASSOCIATES 
Man a!acturer8 of Physical Research Equipment 

Management Consultants a Industrial Engineers 
Arthur M. Vigilante, Director 

High -gain Television Receiving Arrays, Regulated 
Power Supplies, Low Light Level Detection & 
Recording Systems for Raman Spectroscopy. Nar- 
row Band -width Amplifiers. Dynamic Condenser 
Electrometers. 
#1 Azurelee Drive Malibu. Calif. 

PICKARD AND BURNS, INC. 
Consulting Electronic Engineers 

Analysis and Evaluation 
of Radio Systems 

Research, Development and Design 
of Special Electronic Equipment 

240 Highland Ave., Needham 94, Mass. 

ALBERT PREISMAN 
Consulting Engineer 

Television, Pulse Techniques, Video 
Amplifiers, Phasing Networks. 

Industrial Appliances 
Affiliated with 

MANA(IEM ENT-TRAIN ING ASSOCIATES 
3308 -14th St., N.W. Washington 10. D. 

JOSEPH RACKER COMPANY 
Radar Consultants er Editors 

Technical Manuals 
Research and Development 

140 Nassau Street, New York, 38. N. Y. 
Worth 4-1463 

RESDEL ENGINEERING 
MISSILE GUIDANCE, electronic research. develop 
ment, and manufacturing. 

INFRARED RECEIVERS 
MAGNETIC AMPLIFIERS 

2309 Riverside Dr., Los Angeles 39, Calif. 
NOrmandy 6809 

SKINNER, HARLAN AND IRELAND, INC. 

Consulting Engineers 

Specializing in Magnetic Materials and 
Their Application 

Office and Laboratory Indianapolis 7, Indiana 

THE TECHNICAL 
MATERIEL CORPORATION 

Comrnunicationi Consultant, 
Systems Engineering 

General Offices and Laboratory 

121 Spencer Place. Mamaroneck. N. Y. 

TELECHROME, INC. 
Electronic Design Specialists 
COLOR TELEVISION EQUIPMENT 

Flying Spot Scanners. Color Synthesizers. Beyer, 
Monitors, Oscilloscopes and Related Apparatus 

J. R. Popkin-Clurman. Pres. & Ch. liner. 

88 Merrick Rd. Amityville, I. I., N. 1 

FREDERICK P. WARRICK 
Engineering Consultant 

Development & Manufacture of High Speed 

Moving Film Cameras for Oacillography & 
Stroboscopic Photography 

1980 Graefield Road Birmingham, Michigan 

WHEELER LABORATORIES, INC. 
Radio and Electronics 

Consulting-Research-Development 
It -F Circuita-Lines--Antennas 

Microwave Components-Teat Equipment 
Harold A. Wheeler and Engineering Staff 

Great Neck, N. Y. Great Neck 2-780f 

YARDNEY LABORATORIES, INC. 
Research - Design - Development 

Electro -Chemical Generators of Energy 

105 Chambers Street WOrth-2-3534, 35, 36 

New York 7, N. Y. 
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SPECIALISTS IN 

HIGH-SPEED 

electron tube 

machinery 
Kohlé s 40 years of experience 
eliminate trial orders and ex- 
perimental set - ups. Standard 
toolings for all tube manufac- 
turing eventualities already have 
been tested and approved. This 
means that Kahle can assemble 
machines for everything from 
sub -miniature to largest TV pic- 
ture tubes to your exact speci- 
fications ... at lower costs! 

ENGINEERING CO. 

#1384 12 -HEAD BUTTON STEM MA- 
CHINE. Upper and lower molds on every 
head. Dual motor drive. Indexing and 
head rotation are by separate motors. 
For oblong, square, round buttons, etc. 

Machinery for all types of 
electron tubes and related 
glass products. 

Consultations invited. Write 
today for our new catalog 
with complete details. 

1309 Seventh St., North Bergen, N. J. 

VAW 
METERS 

MODEL 101 
SUPERSONIC FREQUENCY 

RANGE 20 cps to 200,000 cps 

MODEL 102 
LOW POWER FACTOR 

RANGE 20 cps to 20,000 cps 

FOR MEASUREMENT of VOLTS AMPS WATTS 
MODEL 101 

POWER RANGE: 100 uW to 9 Kw. 
INPUT IMPEDANCE: 1 MEGOHM. 
VOLTAGE RANGE: FULL SCALE 0.1V to 300V. 
CURRENT RANGE: FULL SCALE .001 to 30A. 

MODEL 102 
READS WATTS AT FULL SCALE AT BOTH 10% 
AND UNITY POWER FACTORS. 
INPUT IMPEDANCE: 1 MEGOHM. 
POWER RANGE: FULL SCALE, 225 uW to 18 KW. 
VOLTAGE RANGE: FULL SCALE, 1.5V to 600V. 
CURRENT RANGE: FULL SCALE, .0015A to 30A. 

WRITE 
WIRE 

PHONE 

J 

FOR POWER and LOSS MEASUREMENTS - 
in Cables in Iron Cores in Transformers - 
Copper, Core and Impedances in Classes A, B, C 
Amplifier Inputs and Outputs at Aircraft Upper 
Power Frequencies in Underwater Sound Equip- 
ment in Loud Speakers in Synchro, Motor, and 
General Servo Circuitry in Carrier Current Equip- 
ment in Complex Waveforms in Circuit Analy- 
sis, both Linear and Non-linear in Sound and 
Noise Analysis These are but a few of the nearly 
unlimited applications of the VAW meters. 

Our Engineers will be happy to discuss the appli- 
cation of the VAW Meter to solve your particular 
problem. Write Dept. E42. Literature available 
on request. 

JOHN FLUKE ENGINEERING COMPANY 

*Registered Trademark 

Represented by . . 

P. O. BOX 755 - SPRINGDALE, CONN. 
BURLINGAME ASSOC., New York, Boston, Wash., D. C.; 
HUGH MARSLAND, Chicago; GERALD B. MILLER CO., 
Hollywood; M. P. ODELL, Cleveland, Dayton; JAMES 
L. KEARNS, Portland, Ore.; EARL LIPSCOMB ASSOC., 
Dallas, Houston. 

BACKTALK (continued) 

that as long as we could not study in 
darkness, we might as well listen to 
the radio. I turned the volume con- 
trol knob, and as I did so, the light 
in the dining room came on. When 
one of the other students pulled the 
chain to try the lamp beside the 
radio, a loud woosh came from the 
radio along with a cloud of smoke, 
the house was plunged into total 
darkness, and the radio went off. 

"I then replaced the fuse at the 
power meter in the basement and 
came back to find all lights on, but 
the radio was turned off with a 
large sign across it, "Out of Order 
DO NOT TURN ON". I calmly removed 
the sign, turned on the radio and 
thus proved it in normal working 
condition." 

Solution 

A circuit of the wiring involved 
is shown below. The receiver had 
a good ground from chassis to a 

DINING -ROOM 
LAMP 

115 V A -C 

4 

,THIS FUSE 
BLEW 

LIVING-ROOM 
FLOOR LAMP -- 

ON-OFF SWITCH 
ON VOLUME 
CONTROL -I 

RADIO 

HASH FILTER CAP. 
SHORTED BY 
LIGHTNING 

water pipe. The on -off switch (on 
the volume control) was in the nor- 
mally -grounded side of the power 
line, and an r -f hash filter capacitor 
was on the transformer side of the 
switch to chassis. 

The lightning flash blew only the 
line fuse in the normally -grounded 
side of the line and simultaneously 
popped the line filter capacitor thus 
giving the transformer a connection 
to ground as effective as though the 
switch had been turned on. Turn- 
ing the volume control actually 
closed the on -off switch, thereby 
giving the dining -room study lamp 
a ground return. The added load 
of the floor lamp fused the capacitor 
resulting in a burst of smoke and 
flame. Other circuits in the re- 
ceiver were unharmed and being in 
a quiet location no change in per- 
formance could be noticed, when the 
fuse was replaced. 
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BACKTALK (continued) 

Bureau, some important informa- 
tion was omitted, and this omission 
effectively changed the meaning of 
several of the paragraphs. 

In particular, on page 170, para- 
graph 2, line 4 should read ... "of 
a superheterodyne mixer as nega- 
tive feedback." It would be another 
story to take the difference fre- 
quency from the output of a super- 
heterodyne rather than from the 
mixer. 

In the first paragraph on page 
174, reference is made to the gain 
variation with 26db of feedback and 
a plate supply of 100 volts. Here 
again, the deletion of the paren- 
thetical statement (300 volts 
normal) gave a misleading indica- 
tion of the actual operating condi- 
tions under which the variation was 
made. 

The second paragraph on page 
174 describes a figure labeled Fig. 2 

but actually refers to a photograph 
that was not included with the re- 
port. It is rather obvious from the 
figure that the feedback voltage is 
not returned to the cathode. How- 
ever, the material included in the 
last paragraph does refer to your 
Fig. 2. 

Finally, on page 175, a word was 
deleted from lone 3 of the last para- 
graph, which should read ... "gain - 
bandwidth product ... " which has 
meaning while "gain -bandwidth" 
does not. 

GAIL E. Boots 
Central Radio Propagation Laboratory 

National Bureau of Standards 

Electronics Quiz 
LAST MONTH we printed a quiz 
problem story describing a freak 
chain of events that was actually 
witnessed by Elliot M. Barr, of 
Rochester, New York. The original 
problem and its solution are as 
follows : 

"During a particularly energetic 
thunderstorm, a group of students 
were studying in the dining room 
of a fraternity house at midwestern 
university. A loud crash of thunder 
and flash of lighting plunged the 
house into darkness except for the 
pilot light and tube filaments in the 
radio in the adjoining living room, 
which had not been turned on before 
the crash. 

"Playing a hunch, I suggested 

On the Frontiers of Design You'll Find 

Micro Ground Miniature Ball Bearings 
7- Where instrumentation and other delicate 

is mechanisms call for the last refinement in 
saving weight, space and friction, the chances 

are good that Micro bearings are part of the picture. 
America's first and only fully ground miniature ball 
bearing, Micro offers 85 sizes and types with 3/s" to 
'/s" O.D. and in tolerance ranges of ABEC-5 and above. 
They provide all the precision advantages which are 
possible only in a ground bearing, yet they actually cost 
less than comparable unground miniatures. 

Write for Technical Bulletin No. 50 

New Hampshire MICRO Ball Bearings, Inc. 

5 Main Street, Peterborough, N. H. 

RMERS 

3SIS 

N RPNSO SPECS P 
NOTHELFER 

WINDING LABORATORIES 
9 ALBERMARLE AVE. TRENTON 3, N. 1. 
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THIS RECORD 

SPEAKS FOR ITSELF 

30 Years' Production 

of MOLDED PLASTICS 

for one of our customers! 

Phenolic body parts by AUBURN 

220 Different Parts 
Ever since 1922 AUBURN has been producing 

molded plastics for the EASTMAN KODAK COM- 
PANY. During this period 220 different custom 
molded parts have been delivered, each with a 
different engineering problem - each with a 
different solution - in compression molding, 
transfer molding, injection and extrusion. 

In a field as highly competitive as molded 
plastics, performance such as this for one of 
America's foremost corporations speaks for 
itself. We feel that some of the reasons have 
included: 

Versatility in producing parts that 
hove met both volume and precision 
specifications in any plastic. 

Steady expansion of facilities and 
modernization of equipment. 

Research and organizational instruc- 
tion to insure that standards of 
quality control are maintained. 

Consistent "on schedule" delivery. 

Ability to take the initiative in im- 
proving product design, reducing the 
cost to the customer. 

A dependable subcontractor, AUBURN 
molds any material by any modern 

molding method. Complete tool and 
die -making facilities are main- 

tained. For the complete story of 
AUBURN, write for free booklet. 

Auburn Button Works».. 
550 McMaster Street, Auburn, New York 

Founded ìr 1876 Telephone 3-5320 

BACKTALK 

More Figures 
DEAR SIRS: 
. . . Although many of us are 
familiar with certain of the figures 
contained in your new Figures of 
the Month page, I am sure that, 
like myself, many engineers are 
surprised at the magnitude of 
others. One of the most important 
factors in the magnitude of en- 
gineering effort and employment is 
the work on government research 
contracts handled by universities 
and industry. Is there any way that 
this could be shown, such as new 
research contracts granted or re- 
newed? 

W. C. WHITE 
Research Laboratory 

General Electric Company 
Schenectady, New York 

(Editor's Note: At Bill 'White's sugges- 
tion, we are investigating possible 
sources of such information and studying 
the possibility of adding it to the Figures page.) 

DEAR SIRS: 
... I am particularly pleased with 
"Industry Report" and I hope it 
long endures. I want to see the 
likes of page 8 (Figures of the 
Month) in every issue. ... While 
I am at present engaged as a de- 
velopment engineer I feel a need 
to be kept up to date on the business 
aspects of the industry and I don't 
think I should have to go to the 
Wall Street Journal to get them. 

ELLIOT L. GRUENBERG 
Brooklyn, New York 

(Editor's Note: Present plans insure a 
solid future for IR, including Figures of 
the Month. In each issue, as in February, an added section will be devoted to in- 
terpretive writings on late happenings in 
the field, as they affect the business end 
of the industry. Any suggestions are ap- preciated-in fact, encouraged.) 

Gain Stabilized Mixer 
DEAR SIRS: 

IN THE February, 1952 issue of 
ELECTRONICS you carried an article 
entitled, Gain -Stabilized Mixer, de- 
scribing the work I am doing here 
at NB'S. Unfortunately, in editing 
the material you received from the 

ELECTRONIC 

DESIGN ENGINEERS 

TECHNICAL WRITERS 

DESIGN DRAFTSMEN 

PHYSICISTS 

Westinghouse 
offers you 

SECURITY AND 
OPPORTUNITY 

EE's and ME's with over 3 years 
experience ... a number of excellent 
positions are now available in our 
Electronic & X-ray and Air -Arm 
Divisions for work on: 

Broadcast Transmitters 
Power Line Carrier 
Communication Equipment 
Railroad Radio 
Radio Frequency Heating 
Medical and Industrial X-ray 
Commercial Radar 
Balancing Equipment 
Military Radar (ship, ground, 
airborne) 
Military Transmitters 
Specialized Electronic 
Equipment 
Fire Control Systems 
Automatic Pilots 
Guided Missiles 

Check These Outstanding Benefits: - 
Top pay, ideal working condi- 
tions, advancement on merit, 
graduate study opportunities, 
employee scholarships, paid re- 
location expenses, Baltimore lo- 
cation. 

Send resume of experience and edu- 
cation to: Manager of Industrial 
Relations, Westinghouse Elec- 
tric Corp., 2519 Wilkens Ave., 
Baltimore 3, Md. 

If you are using your greatest skill 
in a defense industry, do not apply. 

YOU CAN BE SURE-IF PT'S 

Westinghouse 
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RECORDERS 
RECORD TIME COUNT QUANTITY AND WEIGHT 

'o'0 
tieá e- :«_1 , IOOVy20 

06 

Actuated by an electrical impulse 
operates on the output of a 

scaler, photo tube, limit switch or any 
similar device. Records counts with re- 

lation to time and quantity on a roll of 
tape . . automatically resets to zero. 
In Radioactive Research, it saves 

precious man hours and results in 

greater economy and efficiency. 

In Industry, it maintains a permanent 
record automatically, recording produc- 
tion and time each hour. 

Whatever your counting problems, our 
Engineering Department can adapt these 

Recorders to meet your particular need. 

Write for interesting 
Booklet SC34 

T RECORDERS 
Ht -SPEED CScA`OUNTERs 

vOP O `0 q' 00^O^0A b 

Wit GH 

NAUTOMATIC 
»WEIGT 

enCOINDEInSNCE 
Mees 

STREETER-AMET 
COMPANY 

4 101 RAVENS`NOOINOES 
AVENUE 

CHICAGO 
1 3, O e, 

NEWCOMB 

THE SOUND CHOICE 

OF ENGINEERS 

The flawless workmanship, superb oper- 
ational features and the unsurpassed 
performance of the distinguished New- 
comb amplifiers, excite the admiration 
of even the most case-hardened engi. 
neer. Judged by the most critical stan- 
dards they more than measure up to 
your fondest expectations. The brand 
you can most confidently recommend, or 
use in your own installations ... the in- 
dustry's most complete sound line. 

Write for information 

/[le doumci'.Lf?P 

Lctc""i' t 
NEWCOMB AUDIO PRODUCTS CO. 
Dept. L, 6824 Lexington, Hollywood, Calif. 
eMLI/I[R[. , RACK 1001 

1/7100 , P00000RAH[ 

MEGOHMS 
MEGOHMS 

M E G by 
M E G 

eheaperthe dozen with 

MEGOHMS 
MEGOHMS JELLIFF 

MEGOHMS ALLOY1000 
MEGOHMS 

RESISTANCE WIRE MEGOHMS 
This new material packs 1000 ohms cmf-488 
more than the widely -used nickel -chromium alloys. 

And what's more, there's no loss of 
other important physical and electrical 
properties. High tensile strength-ex- 
cellent solderability-TC of Resistance 
is 20-EMF vs Copper + 7 micro -volts 
-Coefficient of Expansion 13.9-re- 
markable Surface -Corrosion Resistance 
-and many more vital characteristics 
make ALLOY 1000 a money -making 
prestige -building component of com- 
pact, precision resistors. For complete 
data, get Bulletin 17. 

MANUFACTURING 
CORPORATION 

SOUTHPORT, CONN. 

for ALL your 
ELECTRONIC 

GOVT. SPEC. HOOKUP WIRE wiring needs! 
JAN -C-16 SRIR PLASTIC 

Solid Colors or Spiral Markings 

JAN -C-16 SRHV PLASTIC 
Solid Colors or Spiral Markings 

JAN -C-16 WL GLASS BRAID 
Solid or Tracer Colors 

105 ° C. UL APPROVED THERMOPLASTIC 
Hookup Wire 

`; COMPLETE 
WAREHOUSE 

STOCKS 

Shielded Wires 
Multiconductor Rubber 
covered Cables 
Tinned & Bare Wire 
Magnet Wire 
Vinyl Extruded Tubing 

BIRNBACH 

Insulated Hardware 
Plugs, Jacks, Sockets 
Test Leads, Switches 
Insulators, Steatite- 
Ceramic 
Terminal Strips 
Insulated Hardware 

Write for Catalog 52-E 

Quality Products for the 
Electronics Industries 

Since 1923 
1 

JJA. 
SRIres RSRHV 

Plastie 
\ Selig or Spiral 

105' C. 
UL Approved 

Wires 

JAN -C-76 
Wires 

W L-Glass 
Braid 

Solid & Tracer 
Colore 

Multi - 
Conductor & 

Shielded Cables 
to meet 

Govt. Spec. 
o71-4945 
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hermetically sealed 

actual 

size 

miniature 
and sub -miniature 

audio transformers 

CREST 

MANUFACTURED 
to meet most 
exacting MIL -T-27 specifica- 
tions. 

STYPOL 
impregnation prior to potting 
assures quiet operation and 
ong life under all adverse 
conditions. 

MU -METAL 
core assures a light weight, 
compact unit with full 
efficiency and wide frequency 
response. 

MIL FAMILY TYPE 
AVAILABLE: 
Input-l0, 11; Driver -12; 
Output -13; Modulation -14; 
Interstage-15; 
Matching -16, 17; 
Audio Oscillator -18; 
Multi -Purpose -19; 
Audio Inductor -20. 

PRODUCTION SAMPLES: 
Submitted for your inspection 
and approval. 

SENSIBLE DELIVERY: 
Send your B/P specifications 
for quotatons and delivery 
schedule. 

JOBBER LINE: 
Immediate delivery on full 
line of ouncer and subouncer 
type miniatures. 

LABORATORIES, INC. 
Whitehall Building, Far Rockaway, N. Y. FA 7-2732 

Illustrated 
Actual 

Size 

the advantages in performance and 
economy that are yours with 

SMALL NYLON COIL BOBBINS 
These plastic moldings are more uniform, 
more accurate, less expensive . . . 

- THE SUPERIOR RESULT OF 
an exclusive single cavity molding method which 
assures low mold and maintenance costs. Only 
from Gries can you get the many advantages of 

BRIES' PAT'D MOLDING METHOD 

Max. Wgt. 
.025 oz. 

Max. length 1" 
SMALLN ESS 

UNLIMITED 

Write for sample of Gries coil bobbins and 
similar small parts in nylon and 
other thermoplastics. 

Send Specifications for Prompt Quotation 

GRIES REPRODUCER CORP. 
100 Willow Ave., New York 54 Phone: MOtt Seven 5-7400 

NEW BOOKS (continued) 

from the 1940 first edition include expan- 
sion of the single chapter on electronics 
into two chapters, expansion of material 
on artificial radioactivity and additional 
material on radiological protection. 

SERVICING TV IN THE CUSTOMER'S 
HOME. By Milton S. Kiver, 1951, Howard 
W. Sams & Co., Inc., Indianapolis, 96 
pages, $1.50. First half describes present- 
day receivers and their operation; second half deals with judging set performance 
and adjustment techniques. 

TUBES EILECTRONIQUES PAR MODU- 
LATION DE VITESSE. By R. Warnecke 
and P. Guenard. Gauthier -Villars, 55 
Quai des Grands -Augustins, Paris 6, 
France. 1951. An 800 -page text in French 
on tubes of the velocity -modulation type 
and circuits thereof. 

RECEIVING TUBE SUBSTITUTION 
GUIDE BOOK, First Supplement, by 
H. A. Middleton. John F. Rider Publisher, 
Inc., New York, 48 pages, 99e. Lists in 
numerical sequence additional possible 
substitutions for tubes not available, plus 
discussion of tube substitution problems 
in television receivers. 

METAL FINISHING GUIDEBOOK -DI- 
RECTORY, 19th Edition. Finishing Pub- lications Inc., 11 W. 42nd St., New York, 
488 pages, $2.50. Treats mechanical and 
chemical surface preparation, plating so- 
lutions and procedures, special anodizing 
and other surface treatments and much 
other data applicable to metal finishing 
problems of the electronic industry. 

MANUAL OF WELDING DESIGN AND 
ENGINEERING, 4th Edition. Eutectic 
Welding Alloys Corp., Flushing 58, N. Y., 
72 pages, no charge. Application and how- 
to -do -it data, corrosion factors and other 
data applicable to all types of welding of ferrous and nonferrous metals. 

ZEIT- UND KURZZEITMESSUNGEN 
MIT ELEKTRONENSTRAHL -OSZILLO- 
GRAPHEN. By Paul E. Klein. Weld- 
mannsche Verlagsbuchhandlung, Berlin, 
60 pages, DM 3.90. Methods of portray- 
ing waveforms in various coordinates, 
with circuits, mathematics and discussion. 
In German. 

1950. SUPPLEMENT TO SCREW - THREAD STANDARDS FOR FEDERAL 
SERVICES 1944. 113 pages, 1951, 500 
U. S. Government Printing Office, Wash- 
ington, D. C. Replaces and augments sup- 
plement issued in June 15, 1949; revision 
of entire handbook to come later. Includes standards for thread form for ,coarse - thread series from 3/4 to 4 inches, inclu- 
sive, and for fine -thread series from 3/4 to 1% inches inclusive; Unified special threads and American National diameter - pitch combinations. Tables of tolerances, allowances and other thread data for threads of special diameters, pitches and lengths of engagement. 

ASA GRAPHICAL SYMBOLS FOR SINGLE (ONE) LINE ELECTRICAL ENGINEERING DIAGRAMS. Contains 
81 sections covering symbols for almost all electrical engineering work in the fields of power and communication. Each term 
is accompanied by drawing agreed upon by electric, telephone and telegraph, radio and public utility industries and govern- 
ment. Examples of the use of simplified 
one -line diagrams using the symbols are given. 

THE EDISON EFFECT. By Vice Ad- miral Harold G. Bowen. Second in a series of case histories on the great in- ventor's principal inventions and their de- velopment into major American industries. 
Intended for general education purposes, particularly high school students, the booklet of some 70 pages is most at- tractively got up, and interesting to read. 
Available from the Thomas Alva Edison Foundation, Inc., West Orange, N. J., at 
50¢ per copy. 
TABLE OF DIELECTRIC CONSTANTS 
OF PURE LIQUIDS. By Arthur A. Maryott and Edgar R. Smith, National Bureau of Standards. Circular 514, August 
10, 1951, Superintendent of Documents, 
U. S. Government Printing Office, 50¢. Static, or low -frequency, values for more 
than 800 substances divided into standard 
liquids, inorganic liquids and organic 
liquids. In many cases the temperature 
coefficient of dielectric constant is in- 
cluded. 
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DAJC 
specification designed 

CANVAS 
and leather 
PRODUCTS 

Instrument Cover 8 Bag 

TOOL ROLLS-BAGS & CASES 

BG BAGS-CW BAGS 

RADIO EQUIPMENT 

ELECTRONIC EQUIPMENT 

RADAR EQUIPMENT 

C. R. DANIELS, INC. 
75 West St. New York 6, N. Y. 

549 W. Randolph St. Chicago 6, III. 

Nicest Ohms 

In The Business... 

... That's 
what we 

package! 
Maybe you 

call the 
packages 

`resistors' 
but they're 
really only 
containers 
for ohms. 

Ohms-we've got millions 
of 'em. All kinds! Per- 
snickety, specialist ohms. 
Delicate, sensitive ohms. 
Rough-and-ready, work- 
horse ohms. And ohms that 
beat the be -junior out of 
JAN Specs. 
What sort of ohms do you 
need? It's a megohm to a 
micro -farad we have them. 
Just write us. 

INTERNATIONAL RESISTANCE CO. 

403 North Broad Street 

Philadelphia 8, Pa. 

Miff Ii ODIA /, 
TEN TURN -COUNTING DIAL 

Microdial is composed of two concen- 
trically mounted dials ... one for 
counting increments of each turn and 
the other for counting turns. The in- 

cremental dial has 100 equal divisions 
and is attached rigidly to the shaft so 

there is no backlash. Thus the contact 
position is indicated to an indexed 
accuracy of 1 part in 1000. Rotation 
is continuous in either direction. There 

are no stops on the Microdial assembly. 

COMPACT... Microdial has same 

O.D. as Micropot ... requires no more 

panel space. 

CLEAR READING ... Forced Fast - 

reading tests showed only 1/20th as 

many errors with Microdial open win- 
dow as with next most legible dial. 
Turn counter distinguishes between 0 

and 10 turn readings, and accelerates 
to avoid confusion on readings near 
integral turns. Precise readings are 
made From larger dial with maximum 
separation of graduations and wide 
angle visibility. 

CONVENIENT. . . delivered com- 

pletely assembled with dials syn- 
chronized. Easily mounted in a few 

seconds. All dials may be locked. 

GIBBS 

JANESVILLE WISCONSIN 

ACTUAL 
SIZE 

Microdial ... turn -counting dial, primarily designed for 
use on Micropot ten turn linear potentiometers ... use 

it on any multiturn device having ten turns or less. 

BORG EQUIPMENT DIVISION 
TDE GEORGE IV. ISOM: CORPORATION 

FS. MICROMETER HEAD 
got tÁie LI!ecttonic9 gnhitty 

ELECTRONIC ENGINEERS PRAISE FS MICROMETER HEADS FOR THEIR PRECISE ACCURACY EVEN AFTER 

LONG HARD USAGE. THIS ACCURACY IS MADE POSSIBLE BY A PATENTED THREAD -FORM WITH RADIALLY - 

LOADED NUT FOR ELIMINATION OF BACK -LASH, AND AUTOMATIC WEAR COMPENSATION ... OTHER 

FEATURES AND SPECIFICATIONS ARE DESCRIBED IN OUR NEW_BULLETIN, OBTAINABLE ON REQUEST. 

2 

FREQUENCY STANDARDS 
P. 0. BOX 66, EATONTOWN, N..1 TELEPH.ON: ASBURY PARK 1-1018 

WIRE FORMING 
SPECIALISTS 

Precision Parts to meet your 
Production and Engineering needs. 
From .002" dia. to .125" dia. Radio 
tube parts-Stampings-Drawings 
Modern facilities, high -production 
equipment. 

Metal Crystal Holder Parts 
Send sketch or print for quotation. 

PIX MANUFACTURING CO., Inc. 
24 Bedford St., Newark 3, N. J. 
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MXCII OVO T 
PRECISION TEN -TURN POTENTIOMETER 

IYou get permanent accuracy be- 
cause the resistance wire is locked 
in place. It is precision positioned 
and moulded integrally with the 
housing. 

ail You get permanently accurate set- 
Brigs, smooth action and low 
uniform torque provided by the 
itgìnless steel, precision ground, 
double thread lead screw guiding 
the moving contact. 

You get precise positioning of the 
'moving contact because of the 
two bearings supporting the rotor 
assembly. 

,A/ You get good rigid terminals be - 
41 -re cause they are moulded integrally 

with the housing. 

e Terminate soldered to ends of re - J sistance element before moulding. 
Entire resistance circuit is an inte- 
gral part of the housing. 

orrss You get accurate setting and re - Y/ setting due to anti -backlash spring 
- in contact guide. 

IfYou get a line resolution because 
of the 43rjq" length of resistance 
wire in the spiral element. 

r[i> You get a resistance output directly 
&Per proportional to shaft rotation with- 

in *0.1% of the total resistance. 
Every, potentiometer is automatic- 
ally machine tested far linearity 
at 101 points: 

o 

Units For immediate shipment: 
1,000 to 30,000 ohm range. 
Special resistance values made to order. 

WRITE TODAY FOR 
ENGINEERING INFORMATION 

BORG EQUIPMENT DIVISION 
THE GEORGE W. BORG CORPORATION 

JANESVILLE WISCONSIN 

FINER CONTACTS 
from this Improved Mill" 

Improved's new rolling mill offers two big advantages: scientific control 
of quality and temper of materials and faster production to quickly fill your 
orders. 

Shown here are long -length sheets of laminated brass -silver for electrical 
bar contacts being rolled down to within a tolerance of ± .0005" thickness. 
The same process is used for any number of combination of metals for 
many industrial uses. 

Write today for detailed information how 
Improved service can raise quality and speed 
delivery. 

The Home of IMPROVED Service 

- The IMPROVED SEAMLESS WIRE COMPANY 
INCORPORATED 1898 

775 Eddy Street, Providence 5, Rhode Island 

NEW BOOKS (continued) 

ture. Major portion of book deals with 
magnetic electron microscopes, but last 
chapter covers electrostatic and other 
types and gives advantages and draw- 
backs of each. Experimental approach, 
with minimum math, makes book of maxi- 
mum value to those actually working with 
the instruments. 

TRAINING BY TELEVISION. Office of 
Technical Services, U. S. Dept. of Com- 
merce, Washington, 24 pages, $.75. Navy 
Special Devices Center report on compara- 
tive effectiveness of live television, re- 
corded tv and standard classroom train- 
ing procedures. Results show superiority 
of tv for rapid training of large groups. 

INTRODUCTION TO LIGHTING. By 
Howard M. Sharp. Prentice -Hall, Inc., 
New York, 1951, 337 pages, $6.65. Student 
text suitable for formal college courses in 
illumination and for industry training 
programs. All types of gas discharge 
lamps are covered, along with their radio 
interference problems. A 25 -page chapter 
covers procedures for planning and in- 
stalling effective lighting in factories. 

ALMOST SINUSOIDAL OSCILLATIONS 
IN NONLINEAR SYSTEMS. Part I: In- 
troduction-Simultaneous Oscillations. By 
Johannes S. Schaffner. Univ. of Illinois 
Bulletin Series No. 395, Engineering Ex- 
periment Station, Univ. of Illinois, Urbana, 
Ill., 1951, 64 pages, $.60. First of a series 
of three bulletins, the other two of which 
will cover synchronization problems and 
transient phenomena. Mathematical analy- 
sis is based on replacement of nonlinear 
element by an equivalent linear impe- 
dance whose value is chosen so that, in 
the first approximation, the behavior of 
the oscillatory system will remain the 
same. 

THE HANDBOOK OF MEASUREMENT 
AND CONTROL. Edited by M. F. Behar. 
The Instruments Pub. Co., Inc., 921 Ridge 
Ave., Pittsburgh 12, Pa,, 1951, 181 pages 
plus ads, $4.00. Sixteen chapters written 
by fourteen experts give broad survey - 
type coverage of each type of measure- 
ment and control, including all basic pneu- 
matic, hydraulic, electronic and electric 
sensing and control instruments. Many 
tables of classifications, instrument oper- 
ating ranges, percent accuracies and 
recommended procedures add to reference 
value. 

INSPECTION AND GAGING. By C. W. 
Kennedy. The Industrial Press, 148 Lafa- 
yette St., New York 13, N. Y., 1951, 502 
pages, $7.50. Training and reference 
manual giving basic procedures that can 
readily be applied to electronic equip- 
ment and components manufacturing. Em- 
phasis is on importance of psychology in 
inspecting, and on relationship of process 
inspection to other phases of manufactur- 
ing. Rejections can mean personnel 
trouble unless the inspector is a bit of a 
diplomat, for few men like criticism of 
their work. 

TENSOR ANALYSIS. By I. S. Sokolni- 
koff, Prof. of Math., Univ. of Calif. John 
Wiley & Sons, Inc., New York, 1951, 335 
pages, $6.00. Theory of linear transfor- 
mations and matrices is developed first. 
followed by applications to geometry, me- 
chanics, relativity, elasticity and fluid dy- 
namics. Book is outgrowth of lectures 
given to graduate students interested in 
applications of mathematics. 

EQUIVALENT 'CIRCUITS OF ELEC- 
TRIC MACHINERY. By Gabriel Kron, 
Consulting Engineer, GE. John Wiley & 
Sons, Inc., New York, 1951, 278 pages, 
$10.00. Develops stationary equivalent 
circuits for all rotating machines by 
means of a unified physical picture, with- 
out mathematical analysis. In General 
Electric series, written for advancement 
of engineering knowledge. 

RADIO TUBE FUNDAMENTALS. By 
George J. Christ, Transmission Engineer, 
New York Telephone Co. Gernsback Li- 
brary. Radcraft Publications, Inc., 25 W. 
Broadway, New York, 1951, 96 pages, 
$1.00. Design differences in tubes, writ- 
ten for practical radiomen. 

RADIOLOGIC PHYSICS. By Charles 
Weyl and S. Reid Warren, Jr. Charles C. 
Thomas, Publisher, Springfield, Ill., Sec- 
ond Edition, 1951, 491 pages, $10.50. Pri- 
marily intended to serve as text for 
courses in theoretical and applied radia- 
tion physics for medical students and 
graduate radiologists. Major changes 
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NEW BOOKS (continued) 

comprehensive and useful summary 
in Vol. 10 of the Radiation Labora- 
tory Series. The engineer or physi- 
cist who wishes to derive his own 
formulas will find Lewin's book in- 
valuable. 

The reader should be familiar 
with many topics of advanced 
mathematics, such as functions of 
a complex variable, integral equa- 
tions, variational calculus, and the 
like. Having this familiarity, he 
will find the various topics developed 
with great clarity. For example, 
many of the complex developments 
are followed by a brief summary, 
outlining the steps in the develop- 
ment. These summaries are of 
great assistance in providing a 
guide through the maze of mathe- 
matics. 

Some of the techniques used are 
those of Schwinger and his cohorts 
in America, but many of the de- 
velopments have originated with the 
author and others in England. 
These are sufficiently novel and 
advanced to merit considerable 
study by students of advanced wave - 
guide techniques in this country. 

The value of the book is enhanced 
by an extensive bibliography on 
waveguide techniques and related 
topics, occupying 22 pages. This 
bibliography has been compiled 
from the abstracts and references 
published in Wireless Engineer 
from January, 1941 to June, 
1951, inclusive-THEODORE MORENO, 
Varian Associates, San. Carlos, 
Calif. 

THUMBNAIL REVIEWS 

MANUAL FOR THE ILLUMINATING 
ENGINEER ON LARGE -SIZE PER- 
FECT DIFFUSORS. By H. Zijll, Philips 
Lighting Service Dept., Eindhoven, Neth- 
erlands. Philips Technical Library. Avail- 
able in U. S. from Elsevier Press Co. Inc., 
402 Lovett Blvd., Houston, Texas, 1951, 
196 pages, $4.25. In English. Gives basic 
formulas having application to diffuse 
lighting of television studios and to new 
Sylvania large -area light sources made 
from sheet glass. 

AUDIO AMPLIFIERS AND ASSOCI- 
ATED EQUIPMENT, Vol. 3. Howard W. 
Sams & Co., Inc., Indianapolis, 1951, 352 
pages, $3.95. Detailed analysis of 50 
audio amplifiers and 22 f -m and a -m 
tuners not in previous volumes, including 
circuit and design data. 

PRACTIICAL ELECTION MICROSCOPY. 
By V. E. Gosslett, Cavendish Laboratory, 
Cambridge, England. Academic Press 
Inc., 125 E. 23rd St., New York, 1951, 299 
pages, $5.50. Textbook covering princi- 
ples and specimen preparation methods, 
with 290 references to significant litera - 
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Model 844 
Low Pass Filter 

Suppression of low -order harmonics in transmitters operating below 
400 mc is the prime function of Model 844 Low Pass Filter. 40 db or more 
attenuation of 2nd to 5th harmonics of transmitters operating between 
225-400 mc is afforded. Insertion loss and VSWR are very low thruout the pass 
band. Teflon insulation and rugged construction thruout assures reliability. 
FREQUENCY RANGE-pass band 0-400 mc. 
Stop band 500-2000 mc. 
POWER RANGE -150 watts maximum. 
IMPEDANCE -50 ohms. VSWR better than 1.35 
thru pass band. 

PHYSICAL DIMENSIONS - 51/4" H x 5" W x 1". Weight -12 o:. 

ONNECTORS-Type N. One male and one 
female. Filter is reversible with equal results. 
ATTENUATION - pass band-.7db or Tess 
below 400 mc. Stop band40db or more 
500 to 2000 mc. 

BIIRa 
ELECTRONIC CORP. 
TERMALINE Ñ TRUMENTS 

1800 EAST 385K ST. 

CLEVELAND 14, 
OHIO 

West Coast: 
NEELY ENTERPRISES 

HOLLYWOOD 46, CAL. 

1 
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Address Inquiries to Spesiel Products Division 

American Gas Accumulator Company 
027 Newark Avenue Elizabeth 3 New Jerrie 
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Try Remler for Service -Tested 
"Hard -to -Get" Components 

Metal -Plastic components 

des¡gned and manufactured 

order. Write for quota 
to 
tins specifying electrica 

o 

l 

and mechanical character- 

istics. Describe application. 

No obligation. 

Remler Company Ltd. 

PLUGS & CONNECTORS 
BANANA PIN TYPES...JAN SPECIFICATIONS 

Multi -contact connectors and mating chassis 
counterparts. Melamine or alkyd insulation; 
steel or brass nickel -plated shells. Banana 
springs are heat treated beryllium copper. 
Unexcelled low resistance contact. Highest 
quality ... good for thousands of connects 
and disconnects. 

Special Connectors to Order-Miniatures; 
water tight and pressure proof types to JAN 
specifications. 

2101 Bryant St. San Francisco 10, Calif. 

Mee /7/0 PIONEERS IN ELECTRONICS AND PLASTICS 

SPECIALIZED 
Ceramic Service 

NEW 26 page BROCHURE 

with technical and application data to help 
you in specifying the right ceramic for your 
'ob. SEND FOR IT NOW. 

RESEARCH , From STAR laborato- 
ries - an increased 

knowledge of the adaptability of ceramics 
and the development of specific formulae 
to meet individual needs. 

DESIGN Competent help in main- 
taining good ceramic de- 

sign principles (see new brochure) to sim- 
plify production, reduce costs, expedite de- 
liveries. 

ENGINEERING . , Each piece of STAR 
porcelain is engi- 

neered to solve a specific problem-to meet 
the requirements of your application. 

PRODUCTION . . Complete facilities 
include automatic 

equipment, scientifically controlled proces- 
ses, rigid testing and inspection methods. 

* HUMIDOLAIN 
* LAVOLAIN 
* THERMOLAIN * VITROLAIN * NU-BLAC 
* COMMERCIAL 

WHITE 

PORCE 
49 MUIRHEAD 

AVENUE 

COMPANY 
TRENTON, N.J. 

NEW BOOKS (continued) 

activated oxide coating in equilib- 
rium, the electron emission equa- 
tions are derived and considerable 
attention is given to the meaning of 
the work function with this complex 
emitter. 

Following the treatment of pure 
barium oxide in equilibrium, the 
performance of mixed alkaline 
earths is given as well as a review 
of investigations on oxides of other 
materials. In the final chapter a 
number of phenomena of consider- 
able technical importance are 
treated under the heading of "Vari- 
ations in equilibrium of oxide coat- 
ings". These include, in addition 
to the activation process itself, de- 
cay of emission on drawing current, 
deactivating effects and phenomena 
traceable to the interface layer.- 
W. E. DANFORTH, Bartol Research 
Foundation, Swarthmore, Penna. 

Advanced Theory 
of Waveguides 
By L. LEWIN. Illiffe & Sons, London, 
1951, 192 pages, 30 shillings. 

THE HE AUTHOR of this book as- 
sumes that the reader is 

already familiar with the essentials 
of waveguide theory and practice. 
The book deals with selected topics 
in advanced waveguide theory. 

The first chapter is a summary 
of the essentials of electromagnetic 
theory as applied to waveguides, 
and the remaining chapters consider 
a number of topics in waveguide 
analysis. Among the topics con- 
sidered are cylindrical posts in 
waveguides, diaphragms in wave - 
guides, tuned posts and tuned win- 
dows, waveguide steps, junctions 
and tapers, radiation from wave - 
guides, and propagation in loaded 
waveguides. This is a substantial 
though not comprehensive list of 
topics, but it has not been the aim 
of the author to summarize existing 
information. His aim is, rather, to 
present the principles and methods 
of analysis used in solving the 
theoretical problems that arise in 
waveguide work. The theoretical 
analyses have been carried through 
to produce formulas that may be 
utilized by engineers, but the en- 
gineer who wants only to use the 
resulting formulas will find a more 
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ELECTRIC HEATING UNITS 

CARTRIDGE 

Standard sixes: brass sheath. 
Maximum temperature 750' F 
.373 to 1.291" diameter 
110 volts 250 volts 
All sizes, .622 or larger can be 
had in three heat 
Units .933" or larger, with any 
type terminal. 

SPECIAL UNITS 
TO YOUR SPECIFICATIONS! 

VULCAN 
ELECTRIC COMPANY 

DANVERS IO MASS. 

`_rVULCAÑ 

MICO 
Precision Apparatus 

TOROID COIL WINDERS 

Wide -range, laboratory -type 
machines available for wind- 
ing samples and small produc- 
tion runs of toroid coils. Pro- 
duction machines built to meet 
specific requirements. 

MICO INSTRUMENT CO. 
16E Trowbridge St., Cambridge, Mass. 

`Illade by Gngineers Joy C7ngineers 

Nii2U7 
CORD SETS, 

` \ 

Available in rubber, neoprene and plastic 

Tailored to your needs ... quality controlled from 

start to finish...deadly enemies of CORDeliriumf 

You make the electronic products and we will 

supply the dependable connecting parts. 

Also 
"NOFLAME-COR" 

The Television Hookup Wire 

CORNISH WIRE CO., INC. 
50 Church Street. New York 7, N. 

Model #530 

ALSO AVAILABLE 
Model #520: 80 to 325 V. at 150 ma. 
Model #540: 80 to 375 V. at 450 ma. 
Model #550: 0 to 5 KV at 300 ma 

regulated) 

76 STAGE 
STREET 

(un - 

Voltage Regulated D. C. 

POWER SUPPLIES 
Input: 105 to 125 Volts A.C. 

Output: 80 to 350 Volts D.C, @ 275 
ma. regulated. 
0 to -150 volts D.C. @ 5 ma. VR 
tube regulated. 
6.3 volts at 10 amps., C.T. unregu- 
lated. 

Hum: less than 5 millivolts. 
Regulation: Better than 1/2% from no 

load to full load. 

Write for fully detailed bulletin. 

IVIANSON LABORATORIES STCONNRD 

SPECIFICATION NAVY SPARE PARTS BOXES 

JAN -B-233 
NOW available to you 

without costly sub -contracting problems 

STOCK SIZES .... AT PUBLISHED PRICES 

You can DEPEND ON DOLIN just as do 

many of the major Navy Prime Contractors 
(non-magnetic boxes, too!). Simply order 
them by stock number. 

WRITE FOR SIZE AND PRICE CHART 

DOLIN METAL PRODUCTS, INC. 
321 LEXINGTON AVE. - BROOKLYN 16 N. Y. 
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ELECTRONIC 
"BRAIN" 

for high speed sorting 
or control equipment 
in the manufacture or 
checking of resistors 
and allied products ... 

PRICE 

$585.0° 
F 0 B CINCINNATI 

jj-eppar PR -5 
RESISTANCE COMPARATOR 

just place the "unknown" resistance 
across the terminals of this precision, 
production Clippard tester. Even un- 
skilled operators can process over 30 
resistors (of all types) per minute. 
Working to an accuracy of better than 
± IL % through the entire range of 100 
ohms to 100 megohms, the PR -5 is a 
companion instrument to the famous 
PG4 Automatic Capacitance Compara- 
tor. With it, radio, electrical, resistor 
manufacturers and large part jobbers 
save time and money and assure un- 
erring accuracy of inspection. 

Completely self-contained, the PR -5 

requires no outside attachments other 

than the Standard Resistor against 
which unknowns are checked. Oper- 
ates on 110 Volt -60 Cycle AC. Range: 
100 ohms to 100 megohms; reads de- 
viation from standard on any of three 
scales: -5% to +5%, -25% to 
+30% or -50% to +100%. Size: 
18" x 12" x 12". Weight: approx. 32 
lbs. For complete details, write for 
Catalog Sheet 4-E. 

Clijpd 
INSTRUMENT LABORATORY INC., 

1125 Bank Street Cincinnati 14, Ohio, 

MANUFACTURERS OF R. F. COILS AND ELECTRONIC EQUIPMENT 

NEW BOOKS (continued) 

tions are eliminated by introducing 
the Fermi distribution without der- 
ivation. The Fermi level is defined 
as the undetermined energy param- 
eter which appears in that dis- 
tribution; its thermodynamic inter- 
pretation and the concept of free 
energy are not dealt with. Happily 
(to this reviewer), the concept of 
"X -associated energy" is not intro- 
duced. 

The theoretical calculations of 
thermionic emission are carried out 
entirely "from inside". The dis- 
tribution of electron momenta with- 
in the material is assigned and the 
rate at which electrons surmount 
the surface barrier is computed. 
This approach is preferred by many 
because of its qualities of directness 
and concreteness. However, in 
omitting the equilibrium treatment 
of thermionic emission, the treat- 
ment in which the solid is visualized 
in equilibrium with an electron gas 
outside, a degree of generality is 
necessarily sacrificed. This gener- 
ality is sometimes useful. 

The foregoing remarks are not 
intended as adverse criticism of the 
book as regards its intended func- 
tion. Primarily, it is a highly use- 
ful work in which a vast amount of 
experimental and theoretical mate- 
rial pertinent to the cathode field is 
brought together in a harmonious 
and illuminating manner. 

After presenting the basic con- 
siderations regarding thermionic 
emission from metals, a general 
critical discussion is presented of 
various experimental methods for 
determining values of work func- 
tion. These include, besides the 
common "Richardson line", the 
calorimetric method, contact poten- 
tial, photoelectric effect and field 
emission. 

Following this, material espe- 
cially basic to oxide cathodes is pre- 
sented in a chapter entitled "Phe- 
nomena in Ionic Solids." The term 
"interference level" is used instead 
of the common "impurity level" be- 
cause of some illogicalness of the 
latter term where the "impurity" is 
an element of the compound, e.g., 
barium impurity in barium oxide. 
Ionic conduction is treated briefly, 
with the theory of an excess semi- 

` conductor presented in some detail. 
In the next chapter, dealing with an 
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Chicago 

RAWSON 
ELECTROSTATIC 

VOLTMETERS 

Available ranges 100 volts to 
35,000 volts 

Measure true R.M.S. values on A.C., no wave- 
form or frequency errors. 

NO POWER CONSUMPTION 
Leakage resistance greater than one million 
megohms. These meters may be used to 
measure STATIC ELECTRICITY! 
Ideal for measuring high voltage power supplies 
with zero current drain. Rugged, well -damped 
movement. All elements surrounded by metal 
shielding for accuracy and safety. 

Write for bulletin 

RAWSON ELECTRICAL 
INSTRUMENT COMPANY 

111 POTTER ST. CAMBRIDGE, MASS. 
Representatives 

Los Angeles 

ENGINEERS 
Electronic & Electra -Mechanical 

and DESIGNERS 

Minimum 
Requirements 

for 
ENGINEERS 

Four years' experience 
in advanced research 
and development on 
Radar Systems, Com- 
puters, Wave Guide 
and Antennas, Fire 
Control, Moving Tar- 
get Indication, Servo- 
mechanisms, Pulse 
Techniques, Gyro- 
scopic Equipment and 
Related Fields. 

Make Your Move 
In the 
Right 

Direction 

POSITIONS 
THAT POINT 

TO A 
SUCCESSFUL 

FUTURE! 
Minimum 

Requirements 
for 

DESIGN 
ENGINEERS 

Background-Expe 
reience in design of 
Light Machinery, Ra- 
dar Systems, Compu- 
ters, Moving Target 
Indicators, Servo. 
mechanisms, Gyro 
scopic Equipment am 
Related Fields. 

l f your skills are now being 
fully utilized in a vital defense 
industry, please do not apply. 

Kindly send resume and salary requirements to 

The W.L. MAXSON 
CORPORATION 

460 W. 34th St. New York 1, N. Y 

ENGRAVE 
PANELS OF ANY DIMENSIONS IN 

YOUR OWN SHOP J 

with the 1 ' ,C,1 

Portable Model l -S 

Send for Booklets 
I -S 29-portable model 

H-29-heavy duty model 

NEW HERMES, Inc. 13-19 University Place, N.Y. 3 
CANADA: 359 St. James St., Montreal 

new bermes 

JTV O, 

The only portable machine which 
reproduces 15 sizes from one 
master alphabet. 

copy holding slides for multiline 
engraving in one set-up. 

Self -centering holding vise for 
The only one with adjustable nameplates. 

NEW HERMES, Inc. 13-19 University Place, N.Y. 3 

In Canada: 359 St. James St., Montreal 
World's Largest Manufacturer of Portable Engraving Machines 

&Teeoaigid 
Made to your specific specifications. 

Accurate to the minutest tolerance. Exacting * 
in performance-with thorough dependability. 

Whether one or a million, you get prompt * 
shipment. Made by craftsmen with a quarter 
century experience. 

Send us detailed description and quantity for prices. 

MICHAEL STAHL, Inc. 
2 15 Fulton Street New York 7,N. Y. 

* * * * * * * * * * * * * * * * * * * * * 
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RF NOISE SUPPRESSION 

FILTERS DESIGNED FOR 

YOUR SPECIFIC PROBLEM 

DELIVERED WHEN YOU 
NEED THEM... 

has positive quality control! 

FILTRON coil structures represent the finest 
engineering in wire wound inductors. 
FILTRON core structures are the result of 
years of research to develop the best ma- 
terials suited for your filter. 
FILTRON capacitors' sections are designed 
and manufactured specifically for your RF 
Interference Filter. 
FILTRON'S filter design assures economy of 
size and weight 14r metal fabrication de- 
partment will construct a filter housing to fit 
the available space. 
FILTRON'S modern shielded laboratories are 
available for the RF Interference testing and 
filter design for your equipment, to the re- 
quired specifications. 

RF INTERFERENCE SUPPRESSION FILTERS FOR: 
Dyn n.,t,rs 

Generators Power Plants 
Inv Actuators 
Electronic Gasoline 

Controls Engines 
And other RF Interi producing equipment 

Send for our LATEST CATALOG 
on your company letterhead 

THE CO., INC. 
FLUSHING, LONG ISLAND, N. Y. 

LARGEST EXCLUSIVE MANUFACTURERS 

OF RF INTERFERENCE FILTERS 

NEW BOOKS 

Electronics 
BY P. PARKER, Northampton Poly- 
techsli.c, London. Edward Arnold cE 

Co., London, 1951, 1,050 pages, $10.00. 

A THOROUGH -GOING text on the 
theory, design and use of tubes and 
tube circuits, understandable to 
anyone with some collegiate back- 
ground and a knowledge of alternat- 
ing currents. 

Although written primarily for 
physicists who must understand 
and, perhaps, employ tubes in their 
work, this large book should be an 
excellent possession of anyone with 
an interest in electronics. Naturally 
the text must cover much that is in 
other books, but a cursory perusal 
of its contents will indicate that one 
will find here much that is found 
in only few and scattered books of 
similar title. Every chapter con- 
cludes with a good bibliography 

( mostly of English books) and a 
series of notes and references which 
point up the previous text matter 
and give additional information. 
A series of useful problems is part 
of each chapter. 

The first eight chapters deal with 
tubes themselves, and the remainder 
of the 18 chapters cover the tube as 
a linear and nonlinear circuit ele- 
ment, oscillators, rectifiers, de- 
tectors, mixers, gas discharge tubes 
and phototubes plus seven ap- 
pendices dealing with the kinetic 
theory of gases, thermodynamics 
of electron emission, magnetron and 
klystron theory, etc., some 20 pages 
of experiments and a final section of 
tabular matter.-K.H. 

The Oxide -Coated Cathode 
BY G. HERRMANN AND S. WAGENER. 
Chapman & Hall, London, 1951, 311 
pages, 42 shillings. 

THIS work is unquestionably one 
which any engineer or physicist 
concerned with thermionic cathodes 
should have at hand. 

The authors first develop the 
theoretical ideas for pure metals 
and, in later sections, expand these 
concepts to handle more complex 
emitters, such as films or metals and 
oxide coatings. 

Quantum mechanical demonstra- 
tions are almost entirely avoided. 
Also the basic statistical demonstra- 

UTO RADIO II e 

íV I BR ATOR S; i 
1 daf,6 ei°JLCZeItGC 1:::::: 

Stade Sfteieetd 

A COMPLETE LINE 

Designed for Use in Standard Vibrator- tI 
Operated Auto Rodio Receivers. Built 

with Precision Construction, featuring 
Ceramic Stack Spacers for Longer 

Lasting Life. Backed by more than 
20 years of experience in Vibrator 

Design, Development, and d 
Manufacturing. 

ptR 
.INEW MODELS / 
.' 

NEW DESIGNS 

V NEW LITERATURE 

"A" Battery Eliminators DC-AC 
Inverter, Auto Radio Vibrators 

See tom 'bides as setae Atlas* 

AMERICAN TELEVISION i RADIO CO. 

Qrailltr1 Pcedeet4 Latee /93/ 
SAINT PAUL 1, MINNESOTA-U.S.A. 
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TEFLON MAGNET WIRE 
FOR HIGHEST TEMPERATURE APPLICATIONS 

We invite inquiries where requirements call for: 

small SPACE FACTOR 

HIGHEST ABRASION RESISTANCE 
FLEXIBILITY AND ADHERENCE 

DIELECTRIC STRENGTH 

RESISTANCE TO CHEMICALS 

capable of withstanding temperatures of 250 centigrade. 

POW NAL 

WARREN WIRE COMPANY 

Producers of Nylon, Plain Enamel, and Served Magnet Wire 

Tinned and Bare Copper Wire. 

VERMONT 

RUGGED 
CONSTRUCTION 
EXCEPTIONAL 
CALIBRATION 
STABILITY 
UNAFFECTED 
BY VARIATIONS 
IN HUMIDITY 

MIDGET 
CONDENSER 
MICROPHONE 

Tor Precision Sound 

Measurements and High 
Quality Sound Recording 

Built to give years of service without change in 
calibration. Even without dessicators, Kellogg 
Midget Condenser Microphones show no detect- 

able drift in laboratory service. Proven in use for 
optimum performance for more than 15 years. 

MODEL A MODEL B 

RESPONSE 
(Referred to 

1 volt/dyne%cm?) 
-59 db -55 db 

FLAT TO WITHIN 
± 3 db from 20 to 11,000 

cps, for closed cavity 
without grille. 

± 4 db from 20 to 15,000 cps 
with or without grille for perpen- 
dicular incidence in free field. 

Users Include government laboratories, 
universities, audio development labora- 

tories, sound studios and industrial plants 
manufacturing sound equipment. 

ELLO' 
SEND FOR FULL 
SPECIFICATIONS TODAY I 

WRITE DEPT. 26 D 

SWITCHBOARD AND SUPPLY COMPANY 

Established 1897 MIDGET CONDENSER MICROPHONE 

6650 South Cicero Avenue, Chicago 38, Illinois 

CHOOSE THE 

RIGHT 
SPRING 

FOR 
IMPROVED 
PRODUCT 
PERFORMANCE 

Accurate, trouble -free equipment per- 
formance often depends on how care- 
fully you specify the springs used in your 
product. 

If you manufacture .. . 

Cameras 
Timers 
Meters 
Gauges 
Antennas 
Instruments 
Recording Equipment 

. other devices incorporating flat 
springs or steel bands - let Sandsteel 
help you get the right answer in this 
vital phase of your product design. 

The research, engineering and produc- 
tive facilities that have established Sand - 
steel as "America's headquarters for 
mainsprings" for over a quarter of a 
century, are at your service. 

Only Sandsteel makes DUAL POWER 
"cross -curved" mainsprings for longer 
lasting, smoother power delivery. 

SANDSTEEL SPRING DIVISION 
SANDVIK STEEL, Inc. 
145 HUDSON STREET, NEW YORK 13 

FREE. For your information. 
Authoritative facts and figures 
about flat springs . Sand - 
steel's new 20 -page illustrated 
mainspring guide to better 
product design and perform- 
ance. 

Sandsteel Spring Division 
Sandvik Steel, Inc. 

Dept. 145 Hudson Street, 
New York 13, N. Y. 

Gentlemen: Kindly send, without 

1 

Iobligation, 
o copy of "Sandsteel Springs for Dual Power." 

NAME 

IPOSITION FIRM NAMF 

IFIRM ADDRESS 

I CITY SON! STAT 

L J 
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NEWS FROM THE FIELD (continued) 

plicant to have at least a bachelor 
of science degree, plus work ex- 

perience to qualify for the higher - 
paying jobs. 

Electrical engineers, electronics 
engineers or electronics scientists 
(titles of position as listed in book- 

let), interested in employment with 
the government should apply to the 
nearest Civil Service Commission 
office. 

%cult antenna problems are made easy 

through Ward's 25 years of 

Antenna Engineering Experience 

Illustrated here is an antenna designed by Ward for 

Harvey -Wells Electronics. 

The problem involved designing a collapsible antenna, for 

a test -set signal generator, usable in either horizontal or 

vertical position, without adjusting the equipment. 

The answer is a Ward -designed antenna-with a swivel 

mount, permitting the antenna to be quickly swung from 

horizontal to vertical position. By the use of seven sections, 

the 331/2" antenna telescopes into 61/2" long with .500" 

maximum O.D. Full hard brass tubing, chrome plated, is 

used throughout. A stainless steel ball tops the antenna 

tip for easy extending or collapsing the unit. 

With Ward-you get top engineering plus facilities for 

producing one to thousands of units. 

Why don't you save valuable time and expense by having 

Ward make your hard antenna problems easy! 

THE WEIRD PRODUCTS 

CORPORATION 
Division of The Gabriel Co. 

1523 E. 45TH ST., CLEVELAND 3, OHIO 

IN CANADA 
ATLAS RADIO CORPORATION LTD. 

Toronto, Ont. 

WORLD'S LARGEST AND OLDEST EXCLUSIVE MANUFACTURER OF ANTENNAS 

Guided Missile Courses 

A SERIES of special courses in 

guided missile engineering has been 

started by North American Avia- 

tion, Inc., Los Angeles, to train 
engineers for its aerophysics and 

electro -mechanical departments. 
Purpose of the courses, each of 

which will last from one to three 
weeks, is to provide a larger num- 
ber of engineers with the special- 
ized knowledge needed for work on 

the company's advanced research 
projects. 

North American has leased 6,255 

sq ft of classroom facilities at 
Downey, Calif., where its research 
and development work in atomic 
energy, aerophysics and electro- 
mechanics is centered. 

TALKING TO ONESELF 

This GE engineer talks to himself via a 
30 -mile microwave radio relay system 
which General Electric is operating ex- 

perimentally between Electronics Park 
at Syracuse and DeRuyter, N. Y. Signals 
are beamed to a relay station near Porn- 

pey, N. Y., which passes them to the 

DeRuyter station. There they are auto- 
matically placed on another channel, 
sent back to the Park via the Pompey 
station and fed into a loudspeaker in 

the laboratory. The 60 -mile round trip 

takes only about three ten -thousandths 
of a second 
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development 
and production 

METALLURGISTS 
BASE, RARE AND PRECIOUS 

METALS AND ALLOYS 

SMALL UNITS 

SMALL SIZES 

CLOSE TOLERANCES 

Nickel alloy, filament wire and 
ribbon: flot, grooved, crowned. 

Grid wire electroplated. 

Alloys for special requirements, 
bare or enamelled. 

Further details upon request. 

METALS CORPORATION 
228 East 45th Street, New York 17, N. Y. 

MUrray Hill 7-1594 

,,ben rey need 

QUALITY 

OSCILLATOR 

SIE 
MODEL M-2 

IS YOUR ANSWER 

The un $1E oscil- 
lator circuit which has 
no lower limit to 
possible frequency of 
oscillation is responsible 
for the excellent low 
frequency performance 
of the Model M-2 and 
other SIE oscillators. 
Write today for complete 
specifications. 

SOUTHWESTERN 
INDUSTRIAL 

ELECTRONICS CO. 
2831 Post Oak Rd. Houston 19, Texas 

434 Seventh Ave. East-Calgary, 
Alberta, Canada 

Piezo. 
original equipment 
purposes by large 

HIGHER "Q FACTORS 

with Acme designed 

í0R010ä 
Acme precision wound toroids are designed 
to meet the needs of many engineering 
applications. Acme's extensive experience in 
producing these windings for the manufac- 
ture of their own components has enabled 
the Company to meet a greater variety of 
specifications at competitive prices. 

All Acme standard size and custom 
designed toroids provide high "Q" factors. 
They are made to require a minimum of 
space without sacrifice of performance. Spe- 
cial windings, close tolerances, unusual tem- 
perature stability can be supplied as required. 
All sizes are available cased or uncased. 

Write for complete catalog on this and 
other Acme standard and custom designed 
electronic products. 

ELECTRONICS, INC. 

300 NORTH LAKE AVENUE, PASADENA 4, CALIFORNIA 

FOR 

FREQUENCY 

Stability 
IN 

Mobile 
EQUIPMENT . . . . 

make sure your crystals are made by Standard 
For years. our Crystals have been standard as 

with leading manufacturers and for replacement 
operators of mobile equipment. 

Precise, accurate, Standard Piezo Crystals are 
available for ALL types of mobile communication 
equipment. 

Request catalog E for complete details. 

CARLISLE, PENNSYLVANIA 
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WIRE; CORD 
aid 

CABLE 
SOLVE YOUR 

WIRING 
PROBLEMS 

In almost endless variety of 
colors, sizes and specifications to 
your order, Runzel products will 
assist you in your wiring problems. 

Shielded wire and cords . 

popular hook-up and lead-in wire 
. speaker cords and all types of 

insulated wire products. 
Geared for fast production ... 

Centrally located ... our facilities 
for service are unexcelled. 

Write for samples. 

RUNZEL 
CORD & WIRE CO. 
4723 Montrose Avenue 

Chicago 41, Illinois 

Field Test Positions in 
CALIFORNIA 

on Guided Missiles 

ENGINEERS 
Electronic 

Aeronautical 
Servomechanical 

Telemetering 
Mechanical 

TECHNICIANS 
Electronic 

Mechanical 
APPLY NOW for this long-term 

testing program to: 
FIELD TEST DIRECTOR 

BELL AIRCRAFT CORPORATION 
NAVAL AIR MISSILE TEST CENTER 

POINT MUGU 
PORT HUENEME, CALIFORNIA 

BE L L-) LTl-il'lGf1` CORPORATION 

1947 I 1952 

_A Record o /0er/ormctnce! 
PROVING YOU'RE 

illeidetes Zelt ?ea Jae( elite 
FROM a modest beginning March 15, 1947, Rad - 

com Engineering Co. has steadfastly adhered to 
a policy that has been dominated by o dependable 
brand of service that makes us rightfully proud of a 
record of performance. This business requires a 
highly -specialized know-how and a trained ability 
to provide a service to our ever -widening clientele 
in this country and abroad. To these people in the 
trade we owe a huge debt of gratitude for the con- 
fidence and trust they have placed in our ability 
to deliver the goods. We pledge to redouble our 
efforts in the years ahead to merit your future con- 
fidence, patronage and trust. Thanks a million! 

SPECIALIZING IN U. S. SIGNAL CORPS., AIR FORCE & NAVY 
RADIO AND COMMUNICATIONS EQUIPMENT WITH COMPLETE 

RE -WORKING FACILITIES 

luQfQ Zcglit Zed Seri lf/KGCG 

Engineering 
8 Livingston St. RADCOM Co. Newark 3, N.J. 

No. 440-"Littel Plug" (PJ-055B) features a one 
piece tip rod which together with the sleeve are 
assembled into the mold as inserts; providing a 
finished plug with complete continuity of thermo- 
plastic insulation between this tip rod and the 
sleeve of the plug. Design and material strictly 
in accordance with specification JAN -P-642. Also 
available in types PJ-055R and PI -055M. 

No. 850-"Extension Jax" (il -026) features spring 
tempered nickel silver springs assembled into a 
rigid stack assembly, insulated by Phenolic 
spacers and tubing, firmly assembled to long 
brass body by stainless steel screws. All mate- 
rials and finishes in accordance with specifica- 
tion JAN -J-641. Mates with plug types PI -054 and 
PI -540. 

The name "SWITCHCRAFT" is a registered trade- 
mark and is the property of Switchcraft, Inc. 

Be sure you have the latest SWITCHCRAFT catalog 
S-51 on file. A copy will be sent on request. 

1111111111111H1111111111 

A NEW "Littel Plug" 
and "Extension Jax" 
have been added to the ever-expanding 

SWITCHCRAFT line. 

vti\tAl - I N C . ---- 
1328 N. Halsted St., 

Chicago 22, Ill. 

CANADIAN REPRESENTATIVE: Atlas Radio Corporation Ltd., 560 King Street, W., 
Toronto 2B, Canada. Phone Waverly 4761. 
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NEWS FROM THE FIELD (continued) 

WHEN YOU NEED A MINIATURE TRANSFORMER 

CHECK 
THESE FEATURES 

OF THE 

} 

SIZE AND WEIGHT Because they are designed for high 

operating temperatures, Hornet Transformers and Reactors have 

only about one-fourth the size and weight of Class A units of 

comparable rating. 

VOLTAGE RATINGS Designs are available for RMS test 

voltages up to 10,000 volts at sea level, and up to 5,000 volts at 

50,000 feet altitude. Power ratings from 2VA to 5KVA. 

POWER FREQUENCIES These units are designed to oper- 
ate on 380/1600 cps aircraft power supplies, 60 cps power sup- 
plies, and any other required power frequency. 

AMBIENT TEMPERATURES Hornet Units can be designed 

for ambient temperatures up to 200 deg. C. Size for any given 
rating depends upon ambient temperature and required life. 

LIFE EXPECTANCY Extensive tests indicate that the life 

expectancy of Hornet units at continuous winding temperatures 
of 200 deg. C. is over 50,000 hours. 

MOISTURE RESISTANCE Since Hornet Transformers and 
Reactors contain only inorganic insulation, they are far more 
moisture resistant than conventional Class A insulated units. 

EFFICIENCY Regulation and efficiency of Hornet Trans- 

formers compare favorably with Class A units. 

SPECIFICATIONS Hornet Transformers meet the require- 
ments of Government specifications covering this type of equip- 
ment. 

Bulletin B300, containing full electrical and dimensional 
data on Hornet units, is noto available. Write for it, or tell 
us your specifications for special units. 

NEW YORK 
TRANSFORMER CO., INC. 

ALPHA NEW JERSEY 

tracts have made the expansion 
necessary. 

Increased activity in the develop- 
ment, design and production of 
electronic computers, control sys- 
tems and special devices has led 
The Austin Co. to establish new 
headquarters for its growing Spe- 
cial Devices Division in the Port 
of New York Authority Building at 
76 Ninth Ave., New York City. 

The Stayer Co., Inc., has com- 
pleted a new plant at 41-51 North 
Saxon Ave., Bay Shore, Long 

New Stayer Co. plant 

Island, N. Y., thus expanding facili- 
ties for production of electro- 
mechanical parts and component 
assemblies. 

Titeflex Inc. of Newark, N. J., 
manufacturers of flexible metal 
tubing and aircraft ignition har- 
nesses, announce the establishment 
of an Electronics Division to co- 

ordinate the manufacture and sale 
of flexible and rigid waveguides, 
electronic parts and special equip- 
ment, due to the increased demand 
for these items. 

Dow Corning Corp. will invest 
over $13,000,000 in a major ex- 
pansion of plant capacity for its 
silicone products. Construction is 
already under way and the program 
is scheduled for completion by 1954. 

Establishment of a Mobile Radio 
Communications Department in its 
newly acquired plant in Passaic, 
N. J., has been announced by 
Federal Telephone and Radio Corp., 
Clifton, N. J. The new facilities 
will add approximately 13,000 sq 
ft of space to the more than a mil- 
lion now provided by Federal's 
Clifton plant. 

Help to Broadcasters 
EQUIPMENT shortages are reflected 
in a recent FCC decision to exempt 
broadcasters from paper work upon 
failure of frequency and modula- 
tion monitors, plate ammeter or 
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Spurious 
signals 

-40 db or 

Wide length range 
better ' letely 

cased with 

g 
Comp 

connectors 
or to 

Maximum 

customers 
specs' 

precision 
and stability 

Complete facilities 
for 

ultrasonic 
research 

and 

development. 

39 Talcott Road 
West Hartford 10, Conn. 

GROUND SHAFT 

SYNCRO TYPE MOUNT 

LINEAR OUTPUT FUNCTIONAL OUTPUT 

Giannini, standard with the leaders, de- 
velops this small ballbearing potentio- 
meter with a variety of unique features 
to meet the latest computer requirements. 
Runout and concentricity within .001 in. 
Total resistance up to 100,000 ohms, 
torque less than 0.2 inch ounces. 

For details on this andotherinstrumentswrite: 

G. M. GIANNINI & CO., INC. 
PASADENA 1, CALIFORNIA 

Se Stithiti MOLDED 
RESISTORS 

Of particular interest to all who need 

resistors with inherent low noise level 

and good stability in all climates 

HIGH VALUE RANGE 
l0 to 10,000,000 MEGOHMS 

This unusual range of high value resistors 
was developed to meet the needs of scien- 
tific and industrial control, measuring and 
laboratory equipment - and of high voltage 
applications. 

STANDARD RANGE 
1000 OHMS TO 9 MEGOHMS 

Used extensively in commercial equip- 
ment including radio, telephone, tele- 
graph, sound pictures, television, etc. 
Also in a variety of U. S. Navy 
equipment. 

WHIZ 
5311NTAL Ma. CO. 

It gives details of both the 
Standard and High Value 
resistors, including con- 
struction, characteristics, 
dimensions, etc. Copy with 
Price List mailed on re- 
quest. 

SEND FOR 
BULLETIN 4906 

ºtsr`rroéi 

INDUSTRIAL OivSioes 
Dept. R, 10 East 40th St. 

NEW YORK 16, N. Y. 

Western District Office Times Building, Long Beach, California 

TERMINAL BOARD ASSEMBLIES 

by' INDVSTRIAL 

Reduce Costs-Increase Pro- 
duction, by specifying IN- 
DUSTRIAL Terminal Board 
Assemblies. Our large facil- 
ities assure you of prompt 
deliveries to meet military 
production schedules. 

SOCKETS TERMINAL STRIPS 
WIRED ASSEMBLIES BAKELITE STAMPINGS 

Consult INDUSTRIAL for all your requirements. Our repre- 
sentative in your area will be glad to assist you; 
write or phone for information and samples. 

Phone: ORegon 7-1881 
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(continued) 

TRANSMISSION LINE 

for VHF 

and U H F 

TELEVISION 

leading, most experienced manu- 
facturer in the field-offers a com- 

plete series of coaxial transmission 
lines for TV service at frequencies 

from 54 to 890 MCS. The use of 

TEFLON* insulators minimizes im- 

pedance discontinuities, increases 
efficiency. To obtain optimum per- 

formance, ANDREW coaxial line is 

compensated by under -cutting the 
inner conductor. A complete selec- 

tion of accessories for VHF and 

UHF TV line is available. For addi- 

tional information on these, and 
on transmission line applications, 
please write to the ANDREW sales 

department. 
* TRADE -MARK FOR DU PONT TETRAFLUOROETHYLEN,E RESIN. 

CORPORATION 
363 EAST 75TH STREET. CHICAGO 19 

ANTENNA SPECIALISTS 
TRANSMISSION LINES FOR AM -FM -TV -MICROWAVE ANTENNAS DIRECTIONAL 

ANTENNA EQUIPMENT ANTENNA TUNING UNITS TOWER LIGHTING EQUIPMENT 

NEWS FROM THE FIELD 

voltmeter, base -current or common - 
point meter for a -m stations and 
transmission -line meter for f -m and 
tv stations. 

Heretofore, informal application 
to FCC, Washington, was necessary 
to permit legal operation without, 
or with substitute equipment. Now, 
a log entry and notification to Engi- 
neer in Charge of the radio district 
legalizes operation for 60 days. 

If the emergency exists beyond 
this time, a letter or telegram must 
be sent to the Engineer in Charge 
stating reasons for the continued 
nonstandard operation. 

Informal requests for authority 
to operate without phase monitors 
must still be submitted to Wash- - 
ington. 

Radio Welding Rules 
THE Federal Communications 

Commission has postponed the 
enforcement of its rules applying to 
welding equipment using radio - 
frequency energy until January 31, 
1954. Although there have been 
many complaints of interference to 
air -to -ground communications, in- 
strument -landing devices and other 
important radio communications, 
the Commission has decided that 
use of this type of welding equip- 
ment is vital to the national defense 
effort. 

However, FCC feels that the two- 
year period of grace should be 
ample for the development of inter- 
ference -free r -f welders and also 
that existing equipment can gen- 
erally be operated so as to cut down 
much of the present radiated en- 
ergy. If existing equipment is 
shown to interfere, the owner must 
take immediate steps to correct the 
trouble. 

Naval Research Seeks 
400 Engineers 
NAVY DEPARTMENT'S Office of Naval 
Research has issued a booklet con- 
taining available positions open for 
scientists in all fields. The elec- 
tronics field has over 400 vacancies, 
with salaries starting at $3,410 per 
year and going up to $10,800. 

These openings, located in all 
parts of the United States and in 
Yokohama, Japan, require each ap- 
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NOW 

the 

855 

NEW í.NULANO 3&ISIUN MILî0RO, CONF. 

F£NN. DIVISION 4AT80R0, PA. 

MOSERN PLANT 
on industry s doorstep to ex, eç 
service of your needs Jo 

QUALITY 
tubular and split rivets, rivet seeing 

machines and special cold-hd;d 

fasteners 

* WRITE FOR CATALCG 

Est. 1919 

ILFQRD RIVET S. MACHINE CO. 
RIDGEPORT AVE , MI i. FORD, tONN, 

MILFORD 
the name h RIVET in your memory, 

for faster, -irmer, finer fasteners 

NEWS FROM THE FIELET (continued) 

nature are expected to strengthen 
Britain's defense effort and help 
meet her military needs with a 
minimum of Mutual Security dollar 
expenditures for end -use items. 

Plant Expansions Continue 
COMPANY activities in the elec- 
tronics field indicate that the trend 
toward expanded facilities is still 
on the upgrade. Here are some 
examples : 

Lear Inc., aircraft electronics 
manufacturer, has begun construc- 
tion of a new 70,000-sq ft building 
in Los Angeles, Approximately 
21,000 sq ft of the new plant will 
be devoted to executive offices, gen- 
eral offices, engineering, drafting 
and experimental laboratories, the 
remainder to manufacturing. 

The Beckman group of precision 
instrument and electronics manu- 
facturers has acquired a 40 -acre 
site in the Fullerton -La Habra area, 
south of Los Angeles, to centralize 
the activities now housed in 14 
different facilities in the Pasadena 
area. The Beckman organization, 
which started out 12 years ago with 
50 employees, now employs more 
than 1,100. 

Raytheon Mfg. Co., Waltham, 
Mass., has bought an additional 
building in that city to house sec- 
tions of the firm's expanding re- 
search. 

The electronics division of Syl- 
vania Electric Products, Inc., has 
purchased a one-story building in 
Newton, Mass., at which some 200 
persons will be employed in the 
manufacture of magnetrons and 
associated microwave tubes for 
radar systems. 

The new electronics test equip- 
ment plant of General Radio Corp.,. 
in West Concord, Mass., is expected 
to be ready for occupancy in June.. 
Employment will run between 125. 
and 200. 

The Gray Mfg. Co., Hartford, 
Conn., has leased 23,000 sq ft of 
manufacturing space in the former 
Hilliard Mill in Manchester, Conn., 
to provide additional operating 
space for its wholly -owned sub- 
sidiary, the Gray Research and De- 
velopment Co. Current and expected 
orders for specialized tv and elec- 
tronics equipment and defense con - 
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new! 
CML Model 1435 

VARIABLE FREQUENCY 

ELECTRONIC GENERATOR. 
Here is a high powered audio generator 
designed to provide for the increasing 
power requirements of air borne radio 
and radar test facilities. 

PERFORMANCE DATA 
Power output 2.2 KVA! 
Power input 208-220V 50-60 cycles single 
phase 5KVA 
Frequency range 50-6000 cycles 
in four ranges: 50-180, 170-600, 540-1800, 
1700-6000 
Frequency stability better than 1% 
Distortion less than 7% at full 2.2 KVA 
load with unity power factor 
Output voltage regulation from no load to 
full load 1% 

Nominal output voltage 120V RMS 

Write for the new CML Catalog describing the 
Model 1435 Generator and other CML products. 

COMMUNICATION MEASUREMENTS LABORATORY, INC. 
120 Greenwich Street, New York 6, N. Y. Tel. REctor 2-2080 

drawn 
cases 

also 
OLYMPIC 

Fabricated cases 
End shields 

Channel frames 
Mounting 
brackets 

P. O. BOX 71A 

hot tin dipped ... fabricated terminal and vent 

holes . . . smooth, one-piece construction using 

cold rolled steel . . . draw depths up to 21/2" 

... inside fit covers for easy hermetic sealing 

in all sizes . . . available as stock sizes and 

as special fabrications. 

METAL PRODUCTS COMPANY, INC. 
PHILLIPSBURG, N. J. 

THE LAB 

PULSESCUPE 

MODEL S -5-A 

, 
® # 
"-_"! '' , . 

Weight 60 lbs. 

13" x 16" x 14" 

Another Waterman first, a compact, 
portable wide band pass laboratory 
oscilloscope with markers that are 
triggered in synchronism with the 
incoming signal. Ideal for pulse meas- 
urements, such as shape, amplitude, 
duration and time displacement. S -5-A 
LAB PULSESCOPE is adaptable to all 
kinds of electronic work where knowl- 
edge of circuit performance is essential. 
Built in Video delay permits observa- 
tion of leading edge of triggering pulse. 
Precision means of amplitude calibra- 
tion are provided. Sweep can be either 
repetitive or trigger with 10 to 1 

expansion when desired. Internally 
generated markers, together with 
Video calibration, provide quantitative 
data of amplitude, shape, duration 
and time displacement of pulses. The 
oscilloscope thus is truly a PULSESCOPE, 

another Waterman first. 

Y ineo amplifier up to Il me ... Video Delay 
0.55 µs ... Pulse rise and fall time better than 
0.1 is ... Video sensitivity 0.1v p to p in.... 
Sweep 1.2 µs to 120,000 is with 10 to 1 sweep 
expansion... Sweep triggered or repetitive 

. Internal markers synchronized with sweep 
from 0.2 µs to 500 µs ... Trigge, generator 
with output available externally ... Built in pre- 
cision amplitude calibrator... Combination case 
.. Operates on 50 to 1000 cycles at 115V AC. 

WATERMAN PRODUCTS CO., INC. 
PHILADELPHIA 25, PA. 

CABLE ADDRESS: POKETSCOPE 

WATERMAN PRODUCTS INCLUDE: 

S -4-A SAR 

S -10-B GENERAL 

PULSESCOPE 

POCK ETSCOPE 

5-11-A INDUSTRIAL POCKETSCOPE 

S -14-A HIGH GAIN POCK ETSCOPE 

S -14-B WIDE BAND POCKETSCOPE 

S -15-A TWIN TUBE POCKETSCOPE 

Also RAKSCOPES, RAYONIC 
Cathode Ray Tubes 

and other equipment 

A 

WATERMAN PRODUCTS 
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and 

Half the Weight 

(More Efficient 

Before Thomas and Skinner En- 

gineers were called in by Asso- 

ciated Research, Inc., to redesign 

the permanent magnet assembly 

for the Keeler Polygraph, com- 

monly called the "lie detector," 
the magnetic unit weighed a total 
of 5.57 pounds. 

After redesigning, the unit 

weighed only 2.93 pounds-with 
the bonus of 30% more gauss in 

the air gap. 

The compact, weight -saving unit 

engineered by Thomas and Skinner 

consists of .58 pounds of Alnico 

V, 1.82 pounds of iron circuit and 

0.47 pounds of pole pieces . . . 

compared with the old assembly 

of 5.10 pounds of Alnico 1 and 

0.47 pounds of pole pieces. 

This material saving, space sav- 

ing application is typical of the 

permanent magnets designed by 

Thomas and Skinner. Behind every 

recommendation is the accumu- 

lated experience of 50 years of 

specialtization in problems of this 

type-a half century of designing, 

engineering and producing mag- 

netic units. 

Call in Thomas and Skinner for 

a review of your permanent mag- 

net applications. 

Specialists in magnetics: permanent magnets and laminated cores 

THOMAS & SKINNER Steel Products Company 
1120 East 23rd Street Indianapolis, Indiana 

NEWS FROM THE FIELD (continued) 

ing of amateur licenses will also be 

handled in this bureau. 
Among other responsibilities will 

be determinations as to whether 
proposed antenna structures con- 

stitute a hazard to air navigation 
and the problems of interference 
arising from industrial, scientific 
and medical devices. 

Britain Receives MSA 
Technical Aid 

THE MUTUAL SECURITY AGENCY is 
putting American technical aid to 
work in Great Britain to modernize 
World War II radar landing equip- 
ment which would cost approxi- 
mately $16 million to replace. 

To save the sets and enormous 
funds, three American radar en- 
gineers of Bendix Aviation Corp.- 
C. W. Hicks, F. L. Koch and J. C. 

Fritz-have been sent to London to 
work with British electronic en- 
gineers. Bendix had built the GCA 
sets Britain acquired under lend- 
lease. 

The Americans will remain in 
England for three months to make 
a survey of aircraft landing sets 
on commercial and military airfields 
and to advise British engineers on 

the substitution of British -made 
spare parts. 

Future projects of a similar 

FLOATING RADIO 
STATION 

Jean Seymour (left) project engineer, 
points out constriction features of the 
broad -band broadcast antenna to George 
Q. Herrick, (right) Chief of Planning and 
Development for the Voice of America. 
Two such pairs of inverted pyramids 
are mounted on the deck of the Coast 
Guard cutter Courier for mobile relay 
broadcasting behind the Iron Curtain 
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Standardize 
on JEFFERS 

R. F. Choke Coils .. . 

Widest range of inductance values available 
Still using old-fashioned. cu( -and -try methods 
of assembling 'our own choke coils' 
Why waste time, money and labor? Now 
you can stock choke coils just as you do 
resistors, capacitors and similar components. 
Jeffers Electronics offers you-ready for 
delivery-a complete line of R.F. choke 
coils, with the widest range of inductance 
values available on the market today. No 
longer is it necessary to assemble coils from 

ELECTRONICS 

Jeffers Electronics, Inc. 

Du Bois, Pennsylvania 
A Subsidiary of Speer Carbon Co. 

miscellaneous forms, wires and coatings. 
Instead you can use rugged Jeffers coils. By 
rugged, we mean insulated copper wire in- 
stead of bare wire for windings ... husky 
molded jackets instead of those fastened 
by glue. All windings soldered to leads .. 
shorted end -turns completely eliminated. 
Put these advantages to work in your 
circuits. Write today for our specification 
sheets. 

Other Jeffers Products 
ceramic capacitors disc capacitors 
high voltage condensers capristors 

Other Speer Products 
for the Electronics Industry 

anodes contacts resistors iron cores 
discs brushes molded notched* coil forms 
battery carbon graphite plates and rods 

*Patented 

Other Speer Subsidiaries: Speer Resistor Corp., 
International Graphite Electrode Corp. 
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in electronic ordnance. 
William H. Happe, Jr., pre- 

viously associated with Federal 
Radio and Telephone Corp., Clif- 
ton, N. J., as director of the 
Vacuum Tube Division, was re- 
cently appointed works manager 
.of the Electronics Division, Cur- 
tiss-Wright Corp., Carlstadt, N. J. 

Hans U. Hjermstad, in charge 
of engineering development for 
Sola Electric Co., Chicago, Ill., 
since 1948 as assistant to the 
president, has been named vice- 
president in charge of engineering. 

Jacob Millman, formerly asso- 
ciate professor 'of electrical en- 
gineering at the College of the 
City of New York, has been ap- 
pointed professor of electrical 
engineering at Columbia Univer- 
sity. He will teach courses and 
conduct research in the field of 
electronic circuits, pulse circuit 
techniques and radar. 

James M. Moran, for the past 
six years in charge of the elec- 
tronics department of Barkley & 

Dexter, consulting engineers, has 
been appointed executive vice- 
president of Barkley & Dexter 
Laboratories Inc., Boston, Mass. 

Ferdinand W. Schor, formerly 
with Hallicrafters Co., was re- 
cently named chief engineer in 
charge of military engineering at 
Motorola Inc., Chicago, Ill. 

J. A. Milling has become director 
of the Electronics Division, Na- 
tional Production Authority, U. S. 
Department of Commerce, succeed- 
ing E. T. Morris, Jr., who left to 
return to Westinghouse Electric 
Corp. He also succeeds Mr. Morris 
as chairman of the Electronics 
Production Board, Defense Pro- 
duction Administration. 

Carl Blaker, formerly associated 
with Lear Radio, Inc. and. with 
Wood & Cies, has been appointed 
chief engineer in charge of pro- 
duction for National Electronics 
Mfg. Co., Los Angeles, Calif. 

Albert Axelrod, connected with 
Loral Electronics Corp. for three 
years as project engineer, has 
joined the Advanced Development 
Laboratories of CBS -Columbia Inc. 
as senior engineer. 

William S. Parsons, vice-presi- 
dent of Globe -Union Inc., has been 
elected president of Centralab 
Division of Globe -Union Inc., Mil- 
waukee, Wisconsin. 

French Industrialists Want More U. S. Equipment 

THIRTEEN representatives of the 
French electronics industry re- 
cently made a five week tour of the 
United States studying methods of 
increasing output, lowering produc- 
tion costs and improving quality 
standards which might be applied 

to French defense plants. 
Jean Thibier, manager of the 

Establessment Jacquet in Paris, 
says that with the help of the Mar- 
shall Plan, France has rebuilt its 
industries and is well on the way to 
recovery. Defense production is 

French industrialists on tour of Bogue Electric Company, one plant in their five 
week study of American methods of production 

under way but material shortages 
have already developed in such 
scarce items as copper. 

Thibier hopes that French indus- 
try may be able to buy much -needed 
equipment and supplies from the 
United States. He is impressed with 
American developments in the field 
of television. Predicting rapid 
growth of tv in France, he says 
that at the present time the indus- 
try is confined to the Paris area, 
where "there are a few sets in use." 

Overseas Positions for 
Radio Engineers 
THE DEPARTMENT OF STATE is look- 
ing for radio engineers for its 
Voice of America program at relay 
bases overseas. 

Salaries are from $4,719 to $6,807 
plus a tax-free allowance for rent, 
heat, light, fuel and electricity. In 
addition, there is a variable allow- 
ance to adjust for living costs at 
posts where the cost of living has 
been determined to exceed that pre- 
vailing in Washington, D. C., and a 
differential is also paid to employees 
serving at posts which are con- 
sidered to have exceptionally diffi- 

cult living conditions. 
Interested American citizens of 

at least five years' standing, who 
are willing to serve at any post 
abroad for a continuous period of 
not less than two years, may obtain 
further information by writing a 
resume of their qualifications to the 
Division of Foreign Service Per- 
sonnel, 1734 New York Ave. NW, 
Washington, D. C. 

FCC Field Activities 
RECENTLY established under a re- 
organization of FCC activities is 
the Field Engineering and Monitor- 
ing Bureau headed by George S. 

Turner. Mr. Turner, a veteran since 
1924 in government radio super- 
vision, will have charge of such as- 
pects of the Commission's activities 
as station inspections, surveys, 
monitoring, direction finding, sig- 
nal measurement and investiga- 
tions. 

His group will also develop rules 
and regulations for commercial 
radio operators and issue licenses. 
Amateur examinations and upgrad- 
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PEED 
. LIXEO RECORD 

AUTO CHANGER 

Never before has there been a record 
changer equal to the B.S.R. Monarch, 
which without doubt gives tremendous 
sales appeal to any instrument in which 
it is mounted. It includes all features 
demanded by the discriminating listener and has a styling and colour that will blend with. any cabinet design. 

Simplicity of design guarantees long life and trouble -free operation. The controls consist of one knob only, no levers to adjust, no loose fitments, no confusing adjustments for playing the increasingly popular 
7" L.P. records. 

A brilliant new three. diameter selector enables different diameter 
records to be played automatically. The machine thinks for you by automatically adjusting itself for all three diameters. 

Quality of reproduction is unequalled due to the outstanding per- formance of the latest B.S.R. reversible pick-up cartridge with two 
sapphire styli for standard and long playing records. 

OUTSTANDING FEATURES 
*Automatically selects and plays I2", IO", and 7" records, mixed in 

any order at 33j, 45, or 78 R.P.M. 
*Changer automatically stops after last record, motor is switched 

off and pick-up is returned to rest position. 
*Carefully designed to reduce moving parts to the very minimum, 

giving long trouble -free life. 
*New turn over pick-up has extended range up to 10,000 c.p.s. Self 

compensated accurately for the L.P. lower frequencies with the Turnover frequency at the correct point. Compliant enough to take the lowest frequencies. 
*Operates on 100/125-200/250 volts, 

50 cycles, A.C. mains. Models avail- 
able for 60 cycles A.C. mains. 

Careful design allows us to deliver this 
unrivalled unit anywhere in the world 
at competitive prices. 

U.S. Offices 
149 Broadway, New York 6, N.Y. 

Telephone Worth 4-4847 

MU14 

Birmingham Sound Reproducers Ltd., Old Hill, Staffs. Grams: `Electronic Old Hill, Cradley Heath.' 
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News From The Field 
Edited by WILLIAM P. O'BRIEN 

Network Symposium Scheduled 

MODERN NETWORK SYNTHESIS (Au- 
dio to Microwaves) is the subject 
of a symposium to be held on April 
16, 17 and 18, 1952 at the Engineer- 
ing Societies Building Auditorium, 
33 W. 39th St., New York, N. Y. 
This symposium, jointly sponsored 
by the Polytechnic Institute of 
Brooklyn and the Office of Naval 
Research, will summarize the prog- 
ress to date in the various fields of 
network synthesis and highlight 
new developments of current in- 
terest to engineers and physicists. 
American and European authori- 

ties who have made original con- 

tributions to the art will partici- 
pate. 

There is no registration fee for 
admission to the symposium. Pro- 
ceedings of the Modern Network 
Synthesis Symposium will be pub- 
lished by Sept. 1952 at $4 per copy. 

Copies of the detailed program, 
hotel information and registration 
forms are available on request. All 
correspondence should be addressed 
to: Polytechnic Institute of Brook- 
lyn, Microwave Research Institute, 
55 Johnson St., Brooklyn 1, N. Y. 

Thirty Personnel Changes 

THIS MONTH'S review of people in 
the news involves a combination of 
thirty new promotions and trans- 
fers. 

Positions reported changing 
hands at Sylvania Electric Prod- 
ucts Inc. are four: Walter A. 
Weiss moves from manager of the 
Radio Tube Division's plant in 
Burlington, Iowa, to general manu- 
facturing manager of the Division. 
Albert Lederman, for the past five 
years secretary of the Panel on 
Electron Tubes, Research and 
Development Board, OSD, is now a 
technical representative of Syl- 
vania Government Relations Dept. 
in Washington. Matthew D. Burns, 
formerly general manufacturing 

M. D. Burns C. A. Haines 

manager, has been promoted to 
general manager of the Radio 
Tube Division. C. A. Haines, corn- 

pany vice-president since Decem- 
ber 1950, was recently placed in 
charge of a new executive depart- 
ment as director of Facilities 
Planning. 

Recent additions to the Sprague 
Electric Co. are the follow- 
ing: John H. Harley, previously 
electrical design engineer with 
Douglas Aircraft Co., is the newest 
member of the radio interference 
filter group at the Culver City, 
Calif., application engineering 
laboratory. Frederick W. Rey- 
nolds, Jr., formerly with the Allen 
B. DuMont Laboratories, has been 
appointed to the application en- 
gineering staff of the Sprague New 
York office. 

Promotion of five top members 
of the Instrument Division, Allen 
B. DuMont Laboratories, Inc., to 
new key posts within the division 
has been announced. The ap- 
pointees and their new posts are 
as follows: P. S. Christaldi, for- 
merly engineering manager, is now 
assistant division manager. G. 

Robert Mezger moves from tech- 
nical sales manager to engineering 
manager. Emil G. Nichols has 
been promoted from assistant tech- 
nical sales manager to technical 
sales manager. Melvin B. Kline, 
former head of the Special Proj- 

ects Section of the Instrument 
Engineering Department, and Wil- 
liam G. Fockler, former head of 
the Development Section of the 
same department, have been ap- 
pointed assistant engineering man- 
agers. 

General Electric Co. reports 
three recent promotions. Homer R. 

Oldfield, Jr., has been appointed 
resident manager of the company's 
Advanced Electronics Center at 
Cornell University. Up to now he 
had been manager of sales for all 
Government Department sales. 
Lawrence R. Cohen has been ad- 
vanced from project manager in 
the Army Equipment section to 
sales manager for army equipment 
in the Government Sales Depart- 
ment of GE's Electronics Division. 
George C. Trotter was appointed 
sales manager for Air Force 
Equipment in the same depart- 
ment. He was formerly assistant 
manager of the Air Force section. 

Radio Corporation of America 
also announces three appoint- 
ments. Thomas D. Meola, for the 
past three years manager of pub- 
lic offices and sales of RCA Com- 
munications, Inc., has been elected 
a vice-president of that organiza- 
tion. Hugh P. McTeigue, manager 
of training for the RCA Service 
Co. for the past three and a half 
years, has been appointed to direct 
the company's accelerated military 
electronics training program. S. D. 
Conley, engaged up to now in 
RCA Victor engineering and sales 
activities, was recently named 
merchandise manager of the com- 
pany's new air conditioner depart- 
ment. 

Several other important per- 
sonnel changes recently reported 
are as follows: 

Charles H. Wirth, formerly sales 
engineer for Rangertone, Inc., has 
been appointed engineering repre- 
sentative for the Audio & Video 
Products Corp., New York, N. Y. 

Air Associates, Inc., Teterboro, 
N. J:, has promoted C. K. Krause 
from factory manager to division 
manager of its Electronic Products 
Division. 

Merril F. Distad, formerly of the 
Naval Research Laboratory, has 
joined the staff of the Ordnance 
Development Division of the Na- 
tional Bureau of Standards to work 
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How Will 
You Have 

Your Ohms... 
neurotic or well - 

adjusted to the most criti- 
cal circuitry requirements? 

We package all the right 
kinds of ohms, you know, 
in appropriate resistors. 
You can get ohms for split- 
second, military electronics 
functions-or for day -in, 
day -out plodding where 
the heat's on. 

Take a moment to tell us 
the kind of ohms you need. 
We'll wager they're already 
packaged-ready for you! 

INTERNATIONAL RESISTANCE CO. 
403 North Broad Street 

Philadelphia 8. Pa. 

\t,90e'." 

WORKSHOP provides a com- 
plete line of solderless cable 
fittings for RG -59/U, RG -11/U 
and RG -8/U coaxial cables-all 
in current production and avail- 
able in large quantities. Pic- 
tured above is the W-50 male 
cable connector, silver plated 
and specially slotted to with- 
stand strain. Write for catalog 
and complete specifications. 

THE 

WORKSHOP 
ASSOCIATES 
Division of the Gabriel Co. 
135 Crescent Road 

Needham Heights 94, Mass. 
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OPHAR 
_---WAXES 

---COMPOUNDS 

Zophar Waxes, resins and compounds to impregnate, 
dip, seal, embed, or pot electronic and electrical equip- 
ment or components of all types; radio, television, etc. 

Cold flows from 100°F. to 285°F. 

Special waxes non -cracking at -76°F. 
Compounds meeting Government specifications plain 
or fungus resistant. 

Let us help you with your engineering problems. 

ZOPHAR MILLS, INC. 
112-130 26th Street, 
Brooklyn 32, N. Y. 

NEW 
MODEL 
208-A 
REGULATED 

L-221.1 
PRECISE REGULATION HIGH STABILITY 
LOW RIPPLE LOW OUTPUT IMPEDANCE 
3 STAGE DC AMPLIFIER COMPACT SIZE 

0-600 VDC a. 200 MA (continuously vari- 
able). Regulation .5% from no load to full load. Hum less than 5 MV. 
Output impedance less than 2 ohms at 20 cycles or more. Positive 
or negative ground. Low voltage 6.3 VAC ( 10 amps unregulated. 
Metered output. 

0-150 VDC u. 5 MA (continuously variable). 
Regulation within 1% at 150 volts. Line Input: 105-125 volts. Volt- 
ages available from front and rear. 
Size: Panel 83/4x19. Overall 83/4x19x12. 

For Complete Information Write for Catalog "A" 

ELECTRONIC MEASUREMENTS 
COMPANY RED BANK, NEW JERSEY 
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GRANT 
Electronic 

SL fIJES 
Three section slide, progressive action type. 
Locks in extended position only. Tripping 
mechanism controls unlocking. Load capa- 
city: Up to 200 lbs. - CAT. NO. 375 

Three section slide, progressive action type. 
Locks in extended position only. Thumb 
release controls unlocking. Load capacity: Up 
to 200 lbs. maximum - CAT. NO. 371 

CAT. NO. 375 

Automatic Trats-nission Measuring Set, 
developed by Ee I T:lepnote Labs. Units 
are suspended or Grant Slides. Slides per- 
mit chassis to b: averted for servicing. 

Typical caríiet installation i:ed by Sperry 
Gyroscope Co., Great leck, N. Y. All units 
are suppo-bd by Grant Ele:tronic Equip- 
ment Slides wh'ch yield quic. accessibility 
for repair rrd maintenance. 

the Dumont -ele- 
:ruiser, a mobi : TV 

;talon, futures Grant 
Ele:troni: Equipment 
slides as 2 component 
part for simp'ified 
servicing. 

CAT. NO. 371 

Grant's Engineering and Research Departments are available 
for consultation on individual requirements. 

Meet 141,S Deke.4 

GRANT PULLEY & H'DW'E CO. 
31-87 Whitestone Parkway, Flushing, N. Y. 

NEW PRODUCTS (continued) 

motors designed to meet the needs 
of the military services. Construc- 
tion and application in formation, 
performance characteristics and 
dimensions of representative ex- 
amples of the company's motor, 
blower and fan line are given. 

Rheostats and Resistors. Rex 
Rheostat Co., 3 Foxhurst Road, 
Baldwin, L. I., N. Y. Catalog No. 
5 is a 16 -page booklet covering 
the following: a standard line of 
tubular slide -wire rheostats and a 
new rheostat for extremely fine 
adjustment; a new type of double 
rheostat; a noninductive rheo- 
stat; tapered -wound rheostats and 
resistors; miniature slide -wire rhe- 
ostats; and tubular rotary drive 
rheostats. Illustrations and tech- 
nical data are included. 

Precision Equipment. American 
Measuring Instruments Corp., 
21-25 44th Avenue, Long Island 
City 1, N. Y., offers a 4 -page folder 
illustrating and describing a line 
of precision units, subassemblies 
and components parts. The de- 
vices covered are applied on avia- 
tion products, communication 
equipment, signal devices, tele- 
graph and telephone apparatus, 
and electrical and electronic equip- 
ment. The company's manufactur- 
ing services are also listed. 

Permanent Magnets. Carboloy 
Dept. of General Electric Co., De- 
troit 32, Mich. Bulletin PM -100 
includes a complete listing of 
stocked sizes and shapes of Alnico 
permanent magnets. The 20 -page 
illustrated catalog contains pull 
curve and size information in 
tabular form. It contains a list of 
available patterns for various 
sizes of cast Alnico bars, blocks, 
rods, rings and sleeves. Also de- 
scribed are three types of perma- 
nent magnet magnetizers. 

Servo System. Kalbfell Labora- 
tories, Inc., P. 0. Box 1578, San 
Diego 10, Calif. A recent mailing 
piece illustrates and describes 
three different elements in a servo 
system. Chief features, applica- 
tions specifications and prices are 
included for the twin -T servo sta- 
bilizer, the twin -T filter and the 
twin -T peaked amplifier. 
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lliePest 
1/III/19 &iq_13 
inAmerica 

150 Leading Electrical 
Manufacturers think so 

(Typical reports available on request) 

Are YOU betting less 
thon the best? 

ICECTRIC + 
WIRING rSYSTEMS 

For all Electrical Products 
COMPETENT ENGINEERING 

DEPENDABLE SERVICE 

GUARANTEED QUALITY 
LOWER COST TO YOU 

Write today to 

UNITED MANUFACTURING 
8 SERVICE CO. 

O 409 SOUTH SIXTH STREET 

' -ene MILWAUKEE L WIS. 

3 

Trode.MarL 

M. S. C. 
(Mass Spectrometer Checked) 

RARE GASES 

HELIUM NEON 

A' 

ARGON KRYPTON XENON 

LINDE Rare Gases are mass spectrom- 
eter checked to assure you gases of 
known purity and uniformly high 
quality, Available in commercial -size 
cylinders and glass bulbs. 

LINDE, the world's largest producer of 
gases derived from the atmosphere, 
con meet your individual needs of pur- 
ity...volume... mixture ...containers ... 

LINDE AIR PRODUCTS COMPANY 
A DIVISION OF UNION CARBIDE 
AND CARBON CORPORATION 

30 East 42nd Street IT)73 New York 17,N Y. 

In Canada, 
Dominion Oxygen Company, Limited, Toronto 

The term "Linde" is o registered trade -mark 
of Linton Carbide and Carbon Corporation 

MINIATURE SLIP RING ASSEMBLIES 
AND COMMUTATORS 

PRECISION MADE TO YOUR OWN SPECIFICATIONS 

Our Swiss methods and techniques are geared to 
meet exacting requirements. We invite your inl dries. 

COLLECTRON CORPORATION 
216 EAST 45th STREET NEW YORK 17. N. Y. 

MUrray Hill 2-8473 

MODEL 200-A DC MILLIVOLTMETER 

DC Measurements 

5 MICROVOLTS 
to 

1 p VOLTS 

A precision converter, that changes 
the input DC into an amplified, 
sinusoidal AC Voltage 

5 Microvolts internal noise 

2 Megohms input resistance 

Stabilized gain and zero 

Insensitive to power line pickup 

Makes the AC Vacuum tube Volt- 
meter direct reading in DC micro- 
volts and millivolts. 

With the cathode ray oscillograph 
yields an extremely sensitive DC 
null detector. 

lbo INDUSTRIAL CONTROL COMPANY 

DESCRIPTIVE LITERATURE ON REQUEST TO DEPT. E-4 

Wyandanch Long Island, New York 
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CAPACITO RS 
TO MEET MILITARY SPECIFICATIONS 

® Z, 
a 0.dnl 

l 

Oil -impregnated paper 

Stabilized wax paper 

Molded paper 

Glass -terminal metal 

tubular 

Plastic film 

Molded tubular 125° C 

Metallized -paper 

High -temperature 

JAN -C-25 and JAN -C-91 

Let us quote on 

your requirements 

NEW PRODUCTS (continued) 

miniature component wiring. The 
booklet contains complete techni- 
cal data, detailed specifications, 
soldering procedures, diagrammed 
construction details, prices and 
ordering information plus samples 
of the product. 

Continuous Sampling Monitor. 
General Electric Co., Schenectady 
5, N. Y. Booklet GEA -5738 is a 4 - 

page, two-color bulletin on the 
continuous sampling monitor, a 

new device to simplify quality con- 
trol. The publication contains 
photographs and diagrams of the 
equipment and explains the con- 
tinuous sampling monitor's opera- 
tion, construction and range. It is 

designed to complement the com- 
pany's bulletin GEA -5627 on qual- 
ity control instrumentation. 

X -Ray Diffraction. North Ameri- 
can Philips Co., Inc., 750 South 
Fulton Ave., Mt. Vernon, N. Y., has 
available an 8 -page booklet titled 
"What is X -Ray Diffraction." The 
booklet points out how this nonde- 
structive analysis method is help- 
ing to speed the defense program 
in identifying components or raw 
materials to assure uniformity, in 
identifying unknown materials and 
constituents of mixtures and in 
identifying impurities. Also cov- 
ered are the uses in production for 
selection of raw materials, for pro- 
duction analysis and control, for 
tracing physical or chemical 
changes during technological proc- 
esses and for checking quality of 
finished products. 

Tube Testers. The Hickok Elec- 
trical Instrument Co., 10527 Du- 
pont Ave., Cleveland 8, Ohio. Form 
TT5 is a 4 -page folder illustrating 
and describing the latest 10 -model 
selection of dynamic mutual con- 
ductance tube testers. The instru- 
ments described feature tube gas 
test, tube noise test and calibra- 
tion in micromhos. Complete tech- 
nical data foie each model are 
included. 

Precision Designed Motors. Air 
Marine Motors Inc., 2183 Jackson 
Ave., Seaford, L. I., N. Y. A recent 
loose-leaf perforated folder cov- 
ers a line of small precision -built 
subfractional horsepower electric 
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HOW TO JUDGE A 
GOOD SCREWDRIVER 

SHAFT IMBEDDED 
TO STAY. Winged de- 
sign prevents any turn- 
ing. Blade flange re- 
sists shock of pounding. 

HANDLE muet be big enough 
for a good grip. An XCELITE 
U.^ screwdriver has a 1 di- 
ameter handle of breakproof 
plastic 

QUALITY BLADE- 
XCELITE was first 
to use SAE 8150 
Chrome Vanadium. 

PRECISION GROUND TIP-should 
be ground lengthwise on the flat belt 
and accurately gauged to fit the screw. 

Get XCEL TE Screwdrivers and you get 
all these features. Why take less? 

XCELITE INCORPORATED 
Formerly Park Metalware Co., Inc. 

Dept. C 
Orchard Park, N. Y. 

for the ELECTRONIC 
INDUSTRIES 

uality 

etam 
[Pg 

MOLYBDENUM 
TUNGSTEN 
TANTALUM 

FORMED PIECES 

roar Special 
meted* /tolled 
to Thin Sizes at 

Close Tolerances 

YOUR INQUIRIES WILL 

RECEIVE PROMPT ATTENTION 

H. CROSS CO. 
15 BEEKMAN ST., N. Y. 38, N. Y. 

WOrth 2-2044 and COrtlandf 743470 

rapidly duplicated with Cl1'Ct) 
ndiusex 

formiam 

of large 

H Y D R 
Araple 

ng. 
w A -POWER BENDER 

At last-a PRODUCTION BENDER that 
"BENDS THEM ALL" - tubing - angle - 
channel-extrusions-moulding-strip stock- 
bus bars-and of course, all types of solid ma- 
terials. U -Bolts and Eye -Bolts are just two ex- 
amples of the shapes that can be rapidly pro- 
duced in one operation with this hydraulic 
power bender. 
The DI -ACRO HYDRA -POWER BENDER 
can be easily set up in your own plant for a 
great variety of forming operations, or it can 
be delivered completely tooled for speedy pro- 
duction of a specialized part. Investigate this 
universal machine before you buy any "single 
purpose" bender. 

Seftd dam` 40 -PAGE "DIE -LESS DUPLICATING" CATALOG 
giving full information on all DI -ACRO Benders, Brakes, Shears, 
Rod Parters, Notchers, Punches-also our offer of free DI -ACRO 
Engineering Service. 

ji'1;AiRD_ 
O,RICISIO,IMMeCNMI St7 

;1 ' 
FFSS 

DUPULp- 

DI -ACRO is pronounced "DIE-ACK-RO" 

0'llElL-IRlUlll mfb. co. 
321 8th Avenue, Lake City, Minnesota 

NOW./ ELECTRO-TECH'S 

OFF THE -SHELF 

SERVICE 
can save months 
on dour schedule 

at 

v.% 

.sellierw' 

ONE SOURCE OF SUPPLY 
for all kinds of ELECTRICAL 
METERS, INSTRUMENTS and 
INDUSTRIAL CONTROLS 

No need to hold up pro- 
duction for lack of a 
meter, controller or other 
instrument! Electro.- 
Tech's warehouse is bulg- 
ing with panel meters, 
solenoids, transformers, 
rectifiers, timers, counters 
and every other kind of 
meter and control device. 
Plus-complete laboratory 
facilities to convert, repair 
and re -scale stock meters 
and instruments to fit 
your needs. 

SIMPSON 
WESTON 
STRUTHERS-DUNN 
MICRO SWITCH 
SUPERIOR ELECTRIC 
GENERAL ELECTRIC 
WHEELCO 

IREEI PURCHASING GUIDE 
Write today! 

ELECTRO -TECH 
EQUIPMENT COMPANY, 
Dept. E-4 55 Lispenard St. 
New York 13, N. Y. 
Phone: BA 7-4209 
Wire: CODE RDL 
Teletype: TWX-NY1-2906 
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RAYTHEON takes its 

A tank in battle takes far less punishment than the delicate 
electronic components in modern military equipment. To ensure 
the operational durability of products bearing the trademark 
"Raytheon," this leading manufacturer of precision electronic 
equipment and tubes of Waltham, Mass., employs this Tenney 
Test Chamber in a complete environmental test program. 
Specifications: temperature range, -85°F to +200°F; pull -down 
to - 70°F with 1000 lb. mass load within 1 hr.; dissipation 2 kw 
at -70°F; relative humidity, 20% to 95%; altitude to 75,000 ft. 
Maximum flexibility and ease in setting up tests are ensured by 
a bank of 144 terminal connectors and 12 high -voltage lead-ins. 

For all types of testing-development, research, specification, and 
production-a Tenney -engineered chamber will meet your require- 
ments. For testing under all degrees of humidity, at all altitudes 
and temperatures, a Tenney -built test chamber assures complete 
dependability and precisely controlled test data. Automatic cycling, 
indicating, and/or recording systems to your specifications, if 
desired. 

For further information without obligation, write Tenney En- 
gineering, Inc., Dept. A, 26 Avenue B, Newark 5, New Jersey. 

Test Chamber Design for Every Industrial Use 

Engineers and Manufacturers of Environmental Test Equipment ® 51 

NEW PRODUCTS (continued) 

contents is divided into seven sec- 
tions covering the following types 
of equipment: aeronautical, broad- 
casting, communications, mari- 
time, navigational aids, crystals 
and electronic tubes, and miscel- 
laneous. Under the last category 
are treated antenna equipment, 
sound reproduction, pressurized 
h -v variable capacitors and test 
and measuring instruments. 

Technical Ceramics. American 
Lava Corp., Chattanooga 5, Tenn., 
presents on its 50th anniversary a 
detailed story on the custom manu- 
facture of technical ceramics. This 
detailed presentation in pictures 
and diagrams should be of great 
value to any designer, engineer or 
purchasing agent dealing with tech- 
nical ceramics. Also included is a 
property chart which details the 
characteristics of some of the most 
frequently used ceramic composi- 
tions. Individual technical bulle- 
tins on the different types are also 
available for the writing. 

General Products. E. F. Johnson 
Co., Waseca, Minn. The latest gen- 
eral products catalog 972 is now 
ready for distribution. Products 
listed for the first time are the 
Viking 1 transmitter, Viking vfo, 
Faraday shield for Johnson plug-in 
links, the 229-201 rotary inductor, 
the 126-105 crystal socket and the 
company's new knob and dial line. 

Saturable Transformers. Mag- 
netic Amplifiers, Inc., 11-54 44th 
Drive, Long Island City 1, N. Y., 
announces a new bulletin describing 
a standard line of saturable trans- 
formers. Power output of the units 
discussed is phase reversible a -c 

with output levels of 1 w to 1 kw, 
both 60 and 400 cps. The bulletin 
lists applications and gives typical 
circuits with actual component 
values. 

Small Gage Copper Wire. The Rex 
Corp., 51 Lansdowne St, Cam- 
bridge 39, Mass., announces publi- 
cation of a new technical booklet 
on Nonstrip wire. It describes 
125C microwall, insulated, multi- 
color -coded, small -gage copper 
wire utilized in both military and 
commercial services for aircraft, 
radio, instrument, telephone and 
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SINUSOIDAL TYPE 

Ile 7502 2625-0°' 

_67óó 

$ i- 
-3? - 113 
32 RL -11C 

RL 11-C RL 14 -MS 

16,000 t 10º', 35,400 f 1' Percent resistance within brush circle Approx. 85°4 99 f 4`, Angle of rotation 360° 360° Weight 4.75 oz. 1.8 lbs. Torque (Approximate) ki oz. in. 2 oz. in. 
Wire 80 Ni 20 Cr 80 Ni 20 Cr 
Resolution 4° .2° f.6° f.5° 

±.8% f.6¿. Maximum volts across winding 150 350 Maximum speed 60 rpm 60 rpm 
Expected Life 350,000 cycles 200,000 cycles 

Illustration shows RL -11C unit, RL-14MS unit is approximately twice as large. Minor variations 
of these standard designs, available on special order, permit operation at high rotational 
speeds with some loss of accuracy but, with a substantial increase in expected life. Sine and 
cosine voltages are produced simultaneously. Resistances other than those shown above are 
available within certain limits. 

TANDEM TERMINALS 
.coached and Sa?meted 

trstAn 
at 2,a,te4 upZo- 
1200 Per Hour 

Costs are reduced, production increased and more efficient termina- 
tions consistently result when P -M Pre -Soldered Tandem Terminals 
are machine attached and soldered! Produced in continuous form, 
and supplied on reels, P -M Tandem Terminals are applied in our 
machine that cuts off, clinches and solders terminals to wires in 
one instantaneous operation. This method has replaced slow, costly 
hand attachment in many leading plants. Handling of loose termi- 
nals, solder and flux are eliminated to cut costs and boost produc- 
tion on long runs. Standard types available. Send for detailed 
information, and enclose sample of terminal and wire now used. 
Address Dept. E. 

For ordinary runs in moderate quantities we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 

We are also large producers of SMALL METAL STAMPINGS. 
Modern plant with complete equipment for large volume production 
of stamped metal parts in accordance with customers' prints. 
Moderate die charges. Precision work. Prompt service. 

PATTONMacGUYER COMPANY 
EDGEWOOD STATION, PROVIDENCE 5, R. I. 

PRECISION 
POTENTIOMETERS 

7- 

CONDENSED SPECIFICATIONS 

Total resistance 

Angular accuracy 
Amplitude accuracy 

FOR COMPLETE DETAILS SEND FOR BULLETIN F -68-A 

NEWTON UPPER FALLS 64, MASSACHUSETTS 

SIGNAL ENGINEERING 

HERMETICALLY 

SEALED 
RELAYS 

Meet AN Standards or 
Armed Services Applications 

Compact, multiple contact... 
vibration and shock proof. 
Built to meet rigid specifica- 
tions and severe operating 
conditions. 
Unique pile up arrangement 
reduces over-all space com- 
pared with conventional 
relays. 

0c or bo5earshemet 

dc 
11YoeOled 

Atso 
1`N 

SERIES 80 

MIDGET 

TELEPHONE 

TYPE 

RELAYS 

tl 
ot Pa`s2 t 

h 

4oce 

e r />:j,2 
s n` n9 su 

d 

Write for Bulletin MTR-6 

Engineering Representatives in Principal Cities 

B£Lfl}S 

SIIONAIt.]L 
ENGINEERING & MFG. CO. 
154 WEST 14"ST NEW YORK 11. N.Y 

DETACH AND MAIL COUPON BELOW 

Gentlemen: 
Without obligation, please give us infor- 

mation regarding your HERMETICALLY 
SEALED RELAYS for following application:: 

Company 
Name Title 
Address 

e city State ` 
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NEW PRODUCTS (continued) 
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Fir Narible »die- 

if pays to specify 
S.S.White 

The success of a flexible shaft application depends on 
getting the right shaft for the job. This means a shaft that 
not only has the desired characteristics, but one that you 
can count on for completely dependable service, smooth 
troublefree operation and long service life. 

You get exactly this when you specify S.S.WHITE flexible 
shafts. These shafts are the product of over 70 years spe- 
cialized engineering, manufacturing and application ex- 
perience. They're made of special grades of wire and wound 
on specially developed machines to conform to exacting and 
unvarying quality standards. Each and every foot supplied 
measures up to known specifications and characteristics. 
With an S.S.WHITE flexible shaft you know exactly what 
you are getting, how it will perform, and what it can and 
cannot do. So, for flexible shafts, specify S.S.White. 

SEND FOR THIS NEW 256 -PAGE FLEXIBLE SHAFT HANDBOOK 

Here's all the information you need on flexible 
shafts. It contains complete facts and data on flexible 
shaft construction, characteristics and application. A 
copy will be be sent free, if you write for it on your 
business letterhead and mention your position. 

THE INDUSTRIAL DIVISION 
DENTAL MFG, CO. Dept. E, 10 East 40th St. 

NEW YORK 16, N. Y, 

Western District Office Times Building, Long Beach, California 

plete descriptive information and 
technical data on a line of products 
for insulating all types of electri- 
cal and electronic equipment. The 
catalog incorporates six bulletins 
on various products. Included are 
No. 499 which describes methods, 
materials and applications for 
fabricated insulators; No. 499A 
which discusses requirements, 
styles and materials for motor slot 
insulators; No. 489, giving infor- 
mation on dispenser -packaged 
cuffed motor slot paper; No. 443, 
providing data on the hard vul- 
canized washer assortment; No. 
280, describing hard maple wood 
motor slot wedges; and No. 441, 
discussing curve -formed fibre 
motor slot wedges. 

Crystal Diode Replacements. Syl- 
vania Electric Products Inc., 1740 
Broadway, New York 19, N. Y. A 
recent wall chart lists 68 different 
types of crystal diodes. Next to 
each is shown its construction, de- 
scription, manufacturer and the 
Sylvania type replacement. Illus- 
trations are included. 

Pulse Generator. Carlson & Nich- 
olson, Inc., 497 Maynard Drive, 
Buffalo 21, N. Y. A four -page 
folder illustrates and describes 
the model 7 pulse generator, an 
instrument designed for laboratory 
use, that generates video pulses 
from approximately 0.2 sec to 
2,000 sec. Technical specifica- 
tions, ordering information and a 
warranty notice are given. 

Terminal Assemblies. Lundey 
Associates, Waltham, Mass., has 
prepared a folder made up of 17 
loose-leaf pages illustrating and giv- 
ing engineering data and method 
of assembly for a line of terminal 
assemblies for hermetic sealing. 
Dimensional drawings and much 
tabular material on inserts, insula- 
tors, conductors and cushioning 
washers are included. 

Radio Equipment. Marconi's Wire- 
less Telegraph Co. Ltd., Marconi 
House, Chelmsford, Essex, Eng- 
land, has published a 405 -page 
catalog showing a complete range 
of the company's radio equipment. 
The publication is heavily illus- 
trated and well indexed. Table of 
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Built Right' fit! 
Priced 

Rig 

UNIVERSAL 

IMPEDANCE BRIDGE 

Exclusive 

DEKADIAL 
for high precision 
readings 

for accurate 

RESISTANCE 
CAPACITANCE 
INDUCTANCE 

Shown: Model 250-C 

a 

Write today for complete information 
and current low price 

BROWN ELECTRO -MEASUREMENT CORP. 

Instrument ß,1f0 Specialists 

4175.77 B.E. NWTNONNE BLVD. rONTLAND IS, 00E104 

Murphy& Miller 
cabinets will 

meet your 

requirements 

* Completely Sealed Refrigeration 
Units * Welded Tube Assemblies-No 
Maintenance Problems * Ranges to -140°F..Most Advanced 
Designs Available 

If your production requires low temp- 
eratures for any reason-in any 
range, there's a Murphy & Miller 
Chest or Cabinet to meet your needs. 
Extra features such as controlled 
heating and humidity available in 
any cabinet or chest. Capacities from 
1 cu. ft. and up, in standard or 
special models to your order. 
Write for bulletins and 

specification data today. 

MURPHY & MILLER, Inc. 
1321 So. Michigan Chicago 5, Ill. 

REALMINIATURIZATION N 

with ü4N 

V AEU - 

CHOKE 

GRAYBURNE 
Grayburne means Quality Electronic Components 

RF CHOKES! 
SMALLEST, MOST EFFICIENT CHOKES EVER PRODUCED! 

All Grayburne Chokes have higher "Q", lower DC resistance, 
lower distributed capacity ... save copper, are the smallest 
and lightest ... and employ the new Ferricore Ferrite cores. 

ELECTRICAL COMPARISON between Grayburne and Conven- 
tional RF Chokes proves Grayburne superiority (both chokes 
valued at 2.5 mh, 125 ma). 

GRAYBURNE FERRI -CHOKE CONVENTIONAL RF CHOKE 
L 2.5mh 2.5 mh 
R 10.5 ohms 40.0 ohms 
Cd 1.7 uuf 2.8 uuf 
Q 110 45 
Wire length 30.0 ft.=' 96.0 ft 
Core Ferrite Isolantite 
Size 1" long x 3/a" diam. 21/2" long x t/a" diam. 
Wt. 4.5 grams 13.5 grams 
* NOTE: COPPER SAVINGS OVER 200% 

Grayburne Vari -Chokes: variable over a wide range of in- 
ductance, in many cases as high as 10-1 ratio. 

Grayburne Ferri -Chokes and Vari -Chokes can be supplied 
in the inductance, mounting and type of winding you specify. 

Grayburne Ferrite Core Kits of 27 various -sized cores, fixed 
and variable, are available for your development and research 
purposes. Net. $2.25. 

GRAYBURNE CORP. 
103 LAFAYETTE STREET, NEW YORK 13, N. Y. 

f 

means finer coil forms with 

PRECISION 
PAPER TUBES 

Precision's unique Laboratory Control Plan 
maintains higher material standards-offers 

you coil forms with better heat -dissipation and 
insulation, greater resistance to moisture. Also, 

spiral winding and die -forming under pressure 
provide 15% to 20% more strength with lighter 

weight-greater coil winding space. 

Available in round, square, oval, rectangular, or any shape, 
length, ID or OD. Made to your exact specifications of 

finest dielectric Kraft, Fish Paper, Cellulose Acetate 
or combinations. 

WRITE TODAY FOR FREE SAMPLE AND NEW MANDREL LIST OF OVER 1.000 SIZES 

PRECISION PAPER TUBE CO. 
2041 W. Charleston St. 

CMKaa 47. In. 
Manr N.. T.., 1T CNepel w., Narlr.rd, Conn. 
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CUSTOM -MOLDED PARTS FOR 

INDUSTRY'S TOUGHEST JOBS 

Note how metal 
inserts can be molded 
into G -E mycalex, 
speeding production 
and lowering costs. 

Why G -E MYCALEX was specified 

for this intricate thermostat base 

When the Spencer Thermostat Company needed an insulating mate- 

rial for its Klixon* Thermo -Snap control base, General Electric 
mycalex was the choice. Why? Because G -E mycalex gives the base 
high dielectric strength and heat resistance (up to 700 F); inserts are 

readily molded in; and its dimensional stability facilitates assembly. 

G -E mycalex offers a readily available source of electronics insula- 
tion-with a unique combination of properties, including low loss 

factor at ultra -high frequencies. Recent advances in transfer -molding 

now make the production of small, intricate parts-in volume-prac- 
tical and economical. Why not investigate G -E mycalex parts, one of 

the products of G.E.'s complete molding service, for your electronics 
insulating needs? *Reg. trade -mark, Spencer Thermostat Co. 

GENERAL ELECTRIC'S COMPLETE MOLDING SERVICE ALSO OFFERS YOU: 

G -E sealing caps and sleeves-to protect tubing and 
small parts from air, moisture, dirt and chemicals ... to 
insulate wires ... protect valves from mishandling. 

G -E silicone rubber parts-for electrical and sealing 
applications. They offer low moisture absorption, excel- 
lent heat and cold resistance, high dielectric strength. 

For more information, write to General Electric Company, 
Section LB -4, Chemical Division, Pittsfield, Mass. 

GENERAL ELECTRIC 

NEW PRODUCTS (continued) 

on the company's complete line of 
instrument transformers. The 
fully illustrated, 94 -page publica- 
tion, GEA -4626E, gives ratings, 
ASA accuracy classifications and 
prices of indoor and outdoor poten- 
tial and current transformers, 
metering outfits and potential and 
current portable transformers. 
Listings of ratio and phase -angle 
tests, together with tables covering 
the mechanical and thermal limits 
of current transformers are also 
included. 

X -Ray Diffraction & Spectrom- 
eters. North American Philips 
Co., Inc., 750 South Fulton Ave., 
Mt. Vernon, N. Y., has released 
a 60 -page catalog on x-ray diffrac- 
tion and Geiger -counter x-ray 
spectrometric equipment. The 
catalog also covers such compo- 
nents and accessories as tubes, 
rectifiers and cameras. A number 
of pages is devoted to wide -range 
goniometers, fluorescence analysis, 
universal working arrangements, 
Geiger tubes, electronic circuit 
panels and table model spectrom- 
eters. Considerable space is 
given to the electron microscope. 
Information is also provided on 
applications for x-ray instruments 
along with typical charts which 
show how specimens differ when 
analyzed by this powerful labora- 
tory and production control equip- 
ment. 

Audio Equipment. University 
Loudspeakers Inc., 80 S. Kensico 
Ave., White Plains, N. Y. Contain- 
ing a wealth of concise and prac- 
tical technical data, the Technilog, 
a new 28 -page general catalog will 
be of special value to everyone 
interested in public-address and 
high-fidelity equipment. Product 
and application information are 
presented in simple language. 
Scores of curves, tables, charts, 
typical circuitry and practical dis- 
cussions on such subjects as over- 
load protection of loudspeakers, 
impedance matching speaker baf- 
fles, phasing and reverberation are 
included. 

Electrical Insulation. Insulation 
Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 
A 24 -page catalog contains corn - 
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 MICROTORQUE Variable Resistors and 
Potentiometers require as little as .003 
in. oz. torque to operate. This unique fea- 
ture makes the MICROTORQUE invaluable 
for applications where the position of in- 

strument pointers,gyroscopes, and delicate 
instruments in general must be recorded, 
transmitted or indicated at a distance, 
and Giannini are the sole makers of 
MICROTORQUE Potentiometers. 
A variety of resistance values and 
circuits available. 

Write for booklet. 
G. M. Giannini & Co.,Inc. 

Pasadena 1, California 

ELECTRONICALLY REGULATED 

LABORATORY 
POWER SUPPLIES 

STABLE 

DEPENDABLE 

MODERATELY 
PRICED 

ALSO 
AVAILABLE 

STANDARD 
RACK 

MOUNTING 

MODEL 50-R 
PANEL SIZE 
rota" z 19" 
DEPTH 141 a" 

BENCH MODEL 50 

INPUT: 105-125 VAC, 50-60 c 

OUTPUT # 1: 0-500 VDC at 
500 ma regulated 

OUTPUT #2: 0-50 VDC, 
0-200 VDC Bias Output. 

OUTPUT #3: 6.3 VAC at 
5A unregulated 

OUTPUT #4: 6.3 VAC at 
5A unregulated 

RIPPLE OUTPUT: Less than 
8 millivolts rms 

For complete information write for Bulletin E 

LAMBDA ELECTRONICS 
CORPOR AT ION 
CORONA NEW YORK 

PARTIALLY WOUND 
COTTON INTERWEAVE 
COIL 

Here at Coto -Coil .. 
... each of these interweave winding machines can produce 
up to four precision -engineered coils simultaneously-coils 
able to meet the most exacting electrical and physical 
specifications. A cotton, acetate or nylon yarn, interwoven 
with the wire throughout the coil, insures maximum 
uniformity, firmness and protection under all kinds of operat- 

ing conditions. These modern production facilities, plus 35 years of experience, 
combine to make Coto Coils the first choice for engineered coils. Coto -Coil 
Company, 67 Pavilion Avenue, Providence 5, R. I. 

CIS/O 
ce 

Coto a° Z Coils 
DLO cO 

77w« can ThAe ir/ 

XTAL5 
TM xun m, caoo mxtwmu DX RADIO PRODUCTS CO. 

GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL. 
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NEW PRODUCTS (continued) 

To YOU, the 25th Anniversary of Anti - 

Corrosive is an assurance that when your 

requirements call for fastenings of stain- 

less steel, you can depend on Anti - 

Corrosive to serve you best! Anti -Corro- 

sive is the oldest, largest and best-known 

firm dealing exclusively in stainless steel 

fastenings ... an enviable position in a 

fast-growing industry ... your guarantee 

of product excellence! 

Still Plenty of Fastenings IN STOCK 

If you need quick delivery of stainless 

steel fastenings, check Anti -Corrosive 

first! Although most of our production 
requires D. O. Ratings, there is still a 

wide variety of stock items in our bins 

which may fit your needs . . . or, a 

suitable alternate ready for immediate 

delivery may be suggested! 

FREE - A -N SELECTOR ! 

Write TODAY for handy Slide Chart 
No. 52E ... instantly identifies A -N Nos. 

pertaining to stainless steel fastenings, 
gives sizes and other data. Free catalog 

also available. 

ñnti-Coo s ¡ve 
Metal Metal Products Co., Inc. 

fications for solderless cable con- 
nectors are given on a new catalog 
sheet, form WA54-164. Describ- 
ing the models W-50, W-60, W-80 
and W-100 for RG -8/U, RG -11/U 
and RG -59/U cable, the sheet gives 
dimensions and electrical charac- 
teristics. 

High -Mu Power Triode. Lewis and 
Kaufman, Inc., Los Gatos, Calif. 
A new technical data sheet de- 
scribes the type 100TH high -mu 
power triode. The tube is illus- 
trated and described with di- 
mensions, operating curves and 
electrical characteristics. Typical 
operation and maximum ratings 
are given for the tube in service 
as a Class AB audio -frequency 
power amplifier and modulator and 
as a Class -C power amplifier and 
oscillator. 

Analog Transducers. Allen B. Du - 
Mont Laboratories, Inc., 1500 Main 
Ave., Clifton, N. J., has made a 

compilation that fills the long es- 
tablished need for an easy -to -use 
reference of transducers for use 
with c -r oscillographs. The com- 
pilation contains over 500 differ- 
ent types of analog transducers 
arranged alphabetically according 
to their functions. By using the 
publication one may find the 
model, manufacturer, and mechan- 
ical and electrical characteristics 
of the transducer required. For 
radiation studies a special section 
tabulating G -M tubes is included. 
A transducer accessory listing is 
also given. Price of the complete 
compilation is 50 cents. 

Transformers and Reactors. South- 
western Industrial Electronics Co., 
2831 Post Oak Road, Houston 19, 

Texas. A single -page bulletin an- 
nounces a new line of miniature, 
hermetically -sealed, low -frequency 
transformers and reactors. The 
components described are char- 
acterized by their high perform- 
ance, light weight, close electrical 
tolerances and excellent shielding. 
Complete technical data are given. 

Instrument Transformers. General 
Electric Co., Schenectady 5, N. Y. 

Manufacturers of STAINLESS STEEL FASTENINGS The 1952 edition of the Instrument 
Transformer Buyer's Guide con- 
tains basic, up-to-date information CASTLETON -ON -HUDSON, NEW YORK 
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with JONES 
PLUGS & SOCKETS 

eief 
P -306 -CCT - Plug, 
Cable Clamp in cap. 

S -306 -AB - Socket 
with Angle Brackets. 

Series 300 Small Plugs & Sockets 
for 1001 Uses 

Made in 2 to 33 contacts for 45 volts, 
5 amps, for cap or panel mounting. 
Higher ratings where circuits permit. All 
plugs and sockets polarized. Knife switch 
socket contacts phosphor bronze, cadmium 
plated. Engage both sides of flat plug- 
double contact area. Bar type plug con- 
tacts hard brass cadmium plated. Body 
molded bakelite. 

Get full details in Catalog 18. Com- 
plete Jones line of Electrical Connecting 
Devices, Plugs, Sockets, Terminal Strips. 
Write today. 

HOWARD B. JONES DIVISION 
Qp r.wur.clun.o C 

r1!! CHICAGO 24, ILLINOIS 
hP tv.... or uwnlo.ceer ,,,,, Mgt CO., 

i 

MISSILE 
ENGINEERS and TECHNICIANS 

for 
FIELD TEST POSITIONS 

in 
NEW MEXICO 

"The Land of Enchantment'' 
* * * * 

ON 

Guidance 
Flight Testing 

Servomechanisms 
Telemetering 

Test Equipment 
Airborne Electronics Equipment 

* 
IDEAL WORKING CONDITIONS 

WRITE: FIELD TEST DIRECTOR 
P. O. BOX 391 
HOLLOMAN AIR FORCE BASE 
NEW -MEXICO 

BELL ,z4c, CORPORAfiOtt 

CHOOSE the right 

STANLEY 
IRON 

for every job 
CHECK THESE 

IMPORTANT FEATURES 

Heating head sealed at work- 
ing end,protects against flux fumes. 

I Uniform flow of heat for 
continuous soldering. 
1I Balanced for easy handling. 

V Pure copper replaceable tips. 
-V Cord strain relief. 

An iron for every purpose. j Choice of screw -in or plug-in tips. 
-V Available in standard voltages. 

Armor Clad Tips available for all sizes 
of irons- last 3-10 times longer on production soldering 

SEND for this NEW helpful folder on Stanley Electric 
Soldering Irons and Armor Clad Tips. FREE .- 

STANLEY TOOLS, NEW BRITAIN, CONN. 
THE TOOL BOX OF THE WORLD 

(STANLE11 
HARDWARE TOOLS ELECTRIC TOOLS STEEL STRAPPING STEEL 

GOLD PLATED TUNGSTEN & MOLYBDENUM 

Gold Plated Nickel Alloy 
and Molybdenum Alloy 
Grid Wire 

Made to meet your specifications . . . for 
gold content, diameter and other requirements. 

Write for details and list of products 

SIGMUND COHN MFG. CO., INC. 
121 SOUTH COLUMBUS AVENUE MOUNT VERNON, NEW YORK 
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PECO Regutafed Rectifiers 
PEC 615 Series 

Meets the 

SPECIAL 
POWER 
needs of 

For a reliable, accurate, regulated 
rectifier type power supply for power- 
ing the various sections of electronic 

computers, the Power Equipment Company has developed the PEC 615 series 

of units. Already installed and powering some of the larger computer installa- 

tions in the country, these units have an extremely low maintenance program 

for equipment of this size. 

For complete specifications, write for Bulletin No. 109 today. 

SPECIAL FEATURES PECO eclr..L,tosst /hill 
Each power supply is insulated from 

ground so that either polarity may be 

grounded as required. 

Each power supply is equipped with 
a "high -low" protective system. 

All tubes used are operated at con- 
servative ratings to provide long -life, with 
a minimum of maintenance. 

At the time of starting, the voltage is 

automatically applied and slowly raised 
to the operating condition to protect the 
tubes and condensers. 

Fuses are provided in each thyratron 
tube plate lead for maximum protection. 

POWER EQUIPME 

Battery Chargers ., Battery Eliminators e- 

t D.C. Power Supply Units .< Regulated Exciters 

r and other Special Communications Equipment 

REGULATED RECTIFIERS 
To meet the requirements of closely 
regulated and filtered rectifier type 
power supplies, where the total 
amount of power is too great to be 
assembled into a single cabinet, 
Power Equipment Company is pre- 
pared to build equipments arranged 
for mounting on racks, and de- 
signed to generally conform with 
the customer's existing or proposed 
apparatus. For complete specifica- 
tions, write for Bulletin No. 108. 

55 ANTOINETT STREE DETROIT 2, MICHIGAN 

NEW PRODUCTS (continued) 

laboratory applications in addition 
to its broad use in the telemetering 
field. The instrument described 
features automatic frequency con- 
trol, automatic gain control and 
regulated voltage sources for crit- 
ical stages. 

Carbonyl Iron Powders. Antara 
Chemicals, Division of General 
Dyestuff Corp., 435 Hudson St., 
New York 14, N. Y., recently 
issued a 32 -page booklet present- 
ing basic information on carbonyl 
iron powders now widely used in 
high -frequency cores for radio, 
telephone, tv and radar. Contents 
include unique features, electro- 
magnetic data, design data, stabil- 
ity information, use in closed mag- 
netic circuits, formulas frequently 
used and a bibliography of perti- 
nent publications. 

Seamless Tubing. Uniform Tubes, 
Level Road, Collegeville 2, Pa., has 
published a new 4 -page catalog 
covering its complete line of fine 
seamless tubing available in sizes 
from 0.010 in. o.d. to I in. o.d. and 
in metal of almost any desired 
analysis. One page is devoted to 
Pointer tubing (some of it finer 
than a human hair) that is used 
as the indicating needle in sensi- 
tive measuring instruments. The 
balance of the catalog is devoted to 
all larger tubing up to f in. and 
covers details of drawing and an- 
nealing operations, working toler- 
ances and metals available. 

Military Capacitors. Sprague Elec- 
tric Co., North Adams, Mass., has 
released a new catalog on military - 
grade paper dielectric capacitors 
made in accordance with the re- 
quirements of specification JAN - 
C -25. Catalog 21 is intended to 
serve as a ready reference guide 
for engineering and purchasing 
agents in specifying and buying 
capacitors to meet stringent per- 
formance requirements for various 
branches and agencies of the Dept. 
of Defense. The 24 -page, 2 -color 
brochure is available on business 
letterhead request only. 

Solderless Cable Connectors. The 
Workshop Associates, Division of 
The Gabriel Co., 135 Crescent St., 
Needham, Mass. Complete speci- 
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NEW PRODUCTS (continued) 

15,000 rpm; full load speed, 7,500 

rpm. 

Audio Oscillator 
WAVEFORMS, INC., 333 Sixth Ave., 
New York 14, N. Y. Model 510-B 
extended -range audio oscillator is 
a miniature precision instrument 
measuring 6 in. high X 41 in. wide 
X 51 in. deep. Frequency range is 
18 cycles to 1.2 me in five overlap- 
ping ranges. Other features are: 
distortion less than 0.2 percent over 
most of the useful range; constant 
output of -±0.5 db from 18 cycles to 
100 kc; 300 -deg vernier -drive dial; 
accuracy and stability -}2 percent 
±1 cycle for all conditions of line 
voltage variation (±10 NO to 210 kc. 

Literature 
Microwave Equipment. Westing- 
house Electric Corp., Box 2099, 
Pittsburgh 30, Pa. Booklet B-5448 
deals with type FB -1 microwave 
equipment. The 8 -page booklet 
describes equipment designed to 
provide reliable communication 
channels for telemetering, super- 
visory control, voice communica- 
tion, protective relaying, teletyp- 
ing, facsimile and load control. 
The transmitter and receiver are 
block diagrammed with tube types 
indicated, and complete specifica- 
tions for the equipment are 
presented. 

F -M Receiver. Raymond Rosen 
Engineering Products, Inc., 32nd 
& Walnut Sts. Philadelphia 4, Pa., 
has available a specification sheet 
on its 842-C f -m receiver, a unit 
which will fulfill a variety of 

-4e,« 

TRANSICOIL 

CONTROL MOTORS 

...AND GEAR 
TRAIN ASSEMBLY 

our best answer to precise, dependable servo operation is the 
Transicoil control motor and gear train combination, either as separate 
matching units or in a single case. Each is built for the other. Together they 
combine to match your specifications exactly-mechanically and electrically. 

Transicoil servo motors are supplied in 2 -phase line operation or 
plate -to -plate types for either 60 -cycle or 400 -cycle use. Output ratings 
range from fractions of a watt to 10 watts. 

Gear assemblies are beautifully miniaturized, built like fine watches 
for negligible backlash, designed to mount the motor and data elements 
and to provide the necessary shaft output. Transicoil gear trains can also 
be supplied separately for use with other control motors. Simply specify 
torque, backlash, stop and other requirements for the next best thing to 
a complete Transicoil motor -gear train combination! 

Other Transicoil precision products 
include induction generators and servo amplifier 
systems, each made to your exact specifications. 

Write for Transicoil Bulletin M 

TRANSICOIL CORPORATION 
107 GRAND STREET, NEW YORK 13, N.Y. 
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THE GRAYHILL SERIES 5000 
MINIATURE TAP SWITCH IS DESIGNED 

TO MEET SPACE FACTORS INVOLVED IN 

THE MINIATURIZATION TREND. THE 

POSSIBLE CONTACT ARRANGEMENTS RUN 

FROM A SINGLE DECK UP TO 10, WITH 

FROM 2 TO 10 TAPS PER DECK. EITHER 

SHORTING OR NON -SHORTING CONTA CTS. 

RATED TO BREAK 1 AMP., 115 V. A 

NON -INDUCTIVE. 

GET DETAILS - Write 
for the Grayhill 

Catalog now 

4522 West Madison Street, Chicago 24, Illinois 

7:->" the Perfect 

AMPLIFIER for 

WIDE BAND VIDEO AMPLIFIER 
Model VT 10 CPS to 20 MC 

`.;`r.Ár: {^v::i?:`;::ª':: 
t;`;::::'... 

. .. - . , v 
..... 

...,.. 

Des_gned for use as an oscilloscope 
deflection amplifier for the meas- 
urement and viewing of pulses of 
short duration and rise time. Ex- 
cellent for TV, both black and 
white and color applications. 

Flat frequency response from 
1) cps to 20 me ±1.5 db. 

Uniform time delay of .02 
microseconds. 

Gain of 50 db. 

Frequency compensated high 
impedance attenuator calibrated 
in 10 db steps from 0-50. 

Fine attenuator covers a 10 db range. 

Phase linear with frequency over 
entire band. 

Write for 
Complete Details 

d e dance: 

Ohtrs aobI2 nurfut Inne nsO k3o 1- 470, p0utnut Itn tntnp 470 OOo 

';peakt., ° Ihlns eah nce IS ¡nOo 
Voit . wit nut vide 
(nush 120 hó1[O0. Tax5+004137 00 ñeak 

sx 14s AC Lin Zel 9zo/ts 
Ave. 100 Metropolitan A 

Brooklyn 11, N.Y. STagg 2-3464 

/ s / 

Our Ohms Travel 

In The Best Circuits 
You'll find them in the most 
costly and intricate electronic 
and avionic equipment-and 
in scads of everyday appli- 
cations, too. 
For at IRC we package ohms for 
nearly every use. You can have 
them as finicky, as friendly, as 
versatile or as varied as you 
wish. All are packaged in resis- 
tors that are reliable in every 
respect. Rigid quality control 
makes them so. 
The ohms you need are ready 
right now! You can get them 
without delay. Just let us know 
the kind and quantity you want. 

llsaster Packagers 

INTERNATIONAL RESISTANCE CO. 

403 North Broad Street 

Philadelphia 8, Pa. 

ENGRAVES, 

ROUTS, 

PROFILES and MODELS 

A real money saver for industry. 
Proven by the experience of tool and die, 
electronic machine, radio, electrical 
and instrument manufacturers. 

The Green Engraver zips out preci- 
sion work on metal, plastics, wood, glass, 
hard rubber, etc. . engraves panels, 
name plates, scales, dials, molds, lenses, 
instruments, instruction plates, directional 
signs . . . by simple tracing. Routing, 
profiling and three dimensional modeling 
indicate its versatility. Electronic etch- 
ing attachment available. 

Specify the Green Engraver for the best 
in low cost performance. 

Special attachments and engineering 
service available for production work. 

FREE - Fact -packed folder 
yours upon request. 

-,- 

Ì!/IG iV /llrl(7LG!!2!'!Lf (.A 

363 Putnam Ave., Cambridge, Mass. 
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...Just Some Of The Many Reasons 
Why VICTOREEN SUBMINIATURE 
TUBES Are Being Used In So Many 
Applications .. . 

TUBE 
TYPE 
5799 HIGH -VACUUM, HALF -WAVE RECTI- 

FIER ...has a high peak inverse voltage 
rating and very low leakage. It is used 
for such applications as high impedance 
vacuum tube voltmeters. 

5800 TETRODE FOR ELECTROMETER APPLI- 
CATIONS ... used where extremely low 
grid currents are desired. 

5803 TRIODE ELECTROMETER ... for radia 
tion measurement applications. 

5828 MEDIUM -MU TRIODE . . . for geiger 
counter applications, cathode follower 
pre -amplifiers, and multivibrator cir- 
cuits. 

VX-10 THERMAL, TIME -DELAY RELAY . .. has 
very low leakage current. 

VACUUM TUBES 

VOLTAGE REGULATOR TUBES 
VXR-130 130 VOLT GLOW REGULATOR... used 

for regulating low power plate supplies, 
screen potentials, and coupling in D. C. 
amplifiers. 

5841 900 VOLT CORONA REGULATOR .. . 

used with R. F. or vibrator power sup- 
plies for counter tubes in nuclear and 
cosmic ray research. 

5950 700 VOLT CORONA REGULATOR .. . 

for high voltage, low current applica 
tions such as stabilizing the power supply 
for 700 volt geiger tubes. 

6119 2100 VOLT, LOW CURRENT CORONA 
REGULATOR. 

6143 1200 VOLT, LOW CURRENT CORONA 
REGULATOR. 

VXR-1000 1000 VOLT CORONA REGULATOR 
FOR LOW CURRENTS. 

VXR-1500 1500 VOLT CORONA REGULATOR 
FOR LOW CURRENTS. 

GEIGER TUBES 
1B87 900 VOLT GLASS THYRODE ... for use 

where small physical size and low 
counting rates are desired. 

1888 300 VOLT GLASS THYRODE ... similar 
to the 1B87. 

BETTER COMPONENTS 
MAKE 

BETTER INSTRUMENTS 

COMPONENTS DIVISION 

3800 PERKINS AVE., CLEVELAND 19, OHIO 

HIGH SPEED POTENTIOMETER RECORDER 

4 

More Information/Sec. 

TWENTY READINGS/SEC. 

TEN CHANNELS-TWICE/SEC. 

HIGH ACCURACY 

10-50 OR 100MV INPUTS 

PRINTED OUTPUT-NO DELAY 

HIGH IMPEDANCE INPUT 

NO DARK ROOM 

NO FILM READING 

WRITE FOR 
BULLETIN C -39-O 

THE RALPH M. PARSONS COMPANY 
617 SO. OLIVE STREET LOS ANGELES 14, CALIF. 

FOR THOSE TIGHT SPECIFICATIONS 

POWER 

RESISTORS 
EVERY DESIRABLE 
CHARACTERISTIC 

Smallest in size. 
Seated In Silicone. 
100% impervious to moisture and salt spray. 
Complete welded construction from terminal to 
terminal. 
Temperature coefficient 0.00002% per degree C. 
Ranges from .05 Ohms to 55,000 Ohms, depend- 
ing en type. 
Tolerance .1%, .5%, 1%, 3%, and 5%. 
RH Types-Silicone sealed in a die-cast. black 
anodised radiator finned housing and mounts 
on sub -panel for maximum heat dissipation. 
prompt Delivery. 
Let as quote on your immediate needs. 

Phone, wire or write George Risk 
Telephone 2139-2500 13th Street 

For Price & delivery 
(We also manufacture deposited carbon resisten) 

25 -Watt 
Type RH -25 

50 -Watt 
Type RH -50 

2 -Watt Type RS -2 

5 -Watt Type RS -5 

10 -Watt 

/9 WAIT 
6Mp ONUS 

Type RS -10 

"DALOHM" 
MINIATURE PRECISION 

RESISTORS 

MANUFACTURED IN 
ACCORDANCE TO 

JAN -R -26A Specifications 
Characteristic G' 

DALE PRODUCTS, INC. CNebraska 
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In This 
NEW --liend;r-P c Jr 
TELEMETERING COMMUTATING SWITCH 

Commutation of telemetering subcarrier oscillator input 
voltages or pickup output at high sampling rates can 
now be provided with this new Bendix-Pacific TSC-18 
Commutating Switch. 

The TSC-18 Commutating Switch is a three pole switch 
having 60 contacts per section and shorting type contact 
wipers. Non -shorting type operation may be obtained by 
connecting to alternate contacts giving 30 circuits in each 
section with 60% duty cycle. The wipers are adjustable 
for synchronization of all sections. 

Long life has been engineered into the switch through 
the use of heat treated precious metal contact pins and 
wipers. The contact plate and rotor are completely 
enclosed in an aluminum housing which is attached to a 
small permanent magnet motor having an integral gear 
train and governor. 

Motor Voltages: 6, 12, or 28 volts DC. 

Motor Current: 300 to 500 ma. 

Capacities: Adjacent pins: 2.8 mmfd. 
Alternate pins: 2.2 mmfd. 
Inner to middle slip ring: 19.2 mmfd. 
Outer to middle slip ring: 18.3 mmfd. 
Outer to inner slip ring: 16.7 mmfd. 

Temperature range: -50°C to +100°C 

Write for complete 

information 

Acceleration: Satisfactory to 40 G along 
any axis 

Vibration: Satisfactory to 20 G at a 

frequency of 55 cps or 10 G to 
600 cps along any axis 

Dimensions: 3.5" max. diameter; 
4.98" max. length 

Weight: 1.18 pounds 

741Ci is DMsion 
-8endi)! Aviation Corporation 

MONrM Mo!lYW000. 

en 41 

10 
1t,EASURE..TO WARN ..TO INDICATE.. ATA DISTANCE 

NEW PRODUCTS (continued) 

frequencies up to 10,000,000 cps. It 
eliminates the need for harmonic 
amplifiers, transfer oscillators, mul- 
tivibrators and oscilloscopes in fre- 
quency work. The exact frequency 
of each unknown measured is pre- 
sented instantly and directly on the 
instrument's front panel. For de- 
termination of frequencies above 
300 cps the equipment counts and 
displays the unknown directly on 

the front panel. For low -frequency 
work the instrument measures the 
period or duration of a cycle in 
microseconds. Price of the unit is 
$2,000. 

Torque Motor 
MIDWESTERN GEOPHYSICAL LABORA- 

TORY, Tulsa, Okla. Model 8 electro- 
mechanical actuator was designed 
primarily to stroke hydraulic servo - 
valve pistons. It is usually driven 
from a servoamplifier utilizing two 
output tubes in push-pull. This 
actuator produces over 5 inch - 
pounds of torque at a radius of 
0.906 in. with 40 ma differential 
current in its two coils (2,900 ohms 
each) . It has a maximum stroke of 
±0.020 in. and less than 2 percent 
hysteresis. The motor weighs 18 

ounces, and has a no-load natural 
frequency of 425 cps. 

Universal Motor 
HOWARD INDUSTRIES, INC., Racine, 
Wisconsin, has announced a new 
universal motor, EMC model 1120, 
rated 1/40 to 1/12 horsepower. It 
was developed for laboratory equip- 
ment and similar applications where 
gear units are not used. Housing 
is ventilated. Bearings are porous 
bronze sleeve bearing with felt oil 
reservoir. Internal fan is standard. 
Weight is 2 lb. No load speed is 
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FOR YOUR PANEL 
A NOVEL and UNIQUE CIRCUIT INDICATOR 

DESIGNED FOR NE -51 NEON LAMP 

For 110 or 220 volt circuits 
The required resistor is 

an integral part of this assembly 
-"built-in." 

RUGGED DEPENDABLE 
LOW IN COST 

PATENTED: No. 2,421,321 
Cat. No. 521308.997 

WILL YOU TRY A SAMPLE? 
Write on your company letterhead. We will act at once. 

No charge, of course. 

SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 

on prompt deliveries-any quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE' 

Foremost Manufacturer of Pilot Lights 

The DIAL LIGHT COMPANY of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. SPRING 7.1300 

I'll, and 1Z 11 

SUBMINIATURE 
AND MINIATURE 

ELECTRICAL METERS 

Little thought -of facts about capacitors 
The short time breakdown voltage of a well -made D.C. 
apacitor la not less thcm 5 to S times the actual working 
voltage at 20- 

E=5 X min 
E = Breakdown voltage 

= Bated d.a. working voltage 

INDUSTRIAL CAPACITORS are unvaryingly held to this 
formula. 

Designed for masdmm safety and the smallest possible 
volume, INDUSTRIAL CAPACITORS are the most widely 
used capacitor in industrial applications. 

WHITE TODAY FOE DETAILED CATALOG 

INDUSTRIAL CONDENSER ' CORP. 

Watch this 
space for 
o t h r 
capacitor 
facts that 
v I l I help 
voe 

Sales Offices In 
All Principal Cltles 

3243 N. California Arre 
Chicago 111, Illlnok 

WASHERS -ALL KINDS 

t 

ek'EST. 
1903 

M,rrHcAD 

WASHER SPECIALISTS for nearly 
half -a -century. Dies in stock will 
produce most sizes. Big runs made 
with automatic presses. An econom- 
ical, accurate, and highly reliable 
source for washers, also all kinds of 
metal stampings. HAVE WHITE - 
HEAD'S CATALOG ON FILE; 
write for it. 

BEVELED 
CUP 
D -HOLE 
RETAINER 
LOCK 
SPACERS' 
SPRING TENSION 
SQUARE HOLE 
STAR LOCK 
THRUST 
TONGUE 

WHITEHEAD COMPANY 
1691 W. LAFAYETTE DE T 12WIT 16, MICH. 

FOR AIRCRAFT, GUIDED MISSILES, 
ELECTRONIC and A 2MIC DEVELOPMENTS, 
COMMUNICATIONS and INDUSTRY 
Wherever less weight and smaller size are vital, 
these sub -miniature and miniature meters allow 
more savings. They not only provide accuracy and 
dependability equal to that of larger models, but, 
in addition, the inherently strong construction with- 
stands shock and vibration far better than conven. 
tional sized instruments. A D'Arsonval type move. 
ment of excellent design, precision workmanship 
and materials of selected quality permit miniaturi 
zation while retaining high performance standards. 
Meters, testing devices and allied equipment are 
available for a wide variety of requirements and 
can be adapted for use wherever it is desired to 
measure quantities electrically. Instruments are engi- 
neered for unusual applications by our staff of skill. 
ed technicians. Efficient production insures good de- 
livery and low cost on both regular and special jobs. 
If smaller size and lighter weight can help solve 
your instrument problems, fill in and mail the at- 
tached coupon today. 

international 
instruments 

INCORPORATED 

P. O. BOX 2954, NEW HAVEN 15, CONN 
LIAISON ENGINEERS IN PRINCIPAL CITIES 

Please send me engineering data sheets 
covering the International line of instru- 

mer.ts. 

NAME 

POSITION 

CO. NAME 

ADDRESS 

CITY 

ZONE STATE 
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NOW...9000 records 
per minute I 

uric*NEW POTTER kgksped 

TELEDELTOS 
RECORDER 

IMMEDIATELY VISIBLE 

INSTANTANEOUS 

PERMANENT 
DIGITAL 

Designed to record mea- 
surements obtained on 
Potter Electronic coun- 
ters, scalers, chrono- 
graphs and frequency - 
time counters. 

The Potter Instrument Co. 

High Speed Teledeltos 
Recorder provides a 
permanent recording of 

digital information at 
rates up to 150 six -digit 
answers per second. The 
measurements are trans- 
ferred to electrically sen- 
sitive paper using four 
stylii for each digit ar- 
ranged in the famous 
Potter (1-2-4-8) read-out. 
The records are indexed 
intermittently and con- 
trolled by the events 
being measured. 

Write for information on 
specific applications to 

Dept. 6L. 

13326 
-1/lll/ulniüürni/i/ui/llll r, 

i 
iz POTTER RECORDING 

COUNTER CHRONOGRAPH 

Measures time 
intervals up to 
0.10000 second 
in increments 
of 2.5 microsec- 
onds. (Higher 
resolutions are 
also available.) 
Applicable to projectile velocity mea- 
surements, frequency measurements, 
geophysical measurements, teleme- 
tering and wherever micro -second 

\\ timing is required. 

POTTER INSTRUMENT COMPANY INC OR P OR A T E D 

115 CUTTER MILL ROAD, GREAT NECK, NEW YORK 

NEW PRODUCTS (continued) 

especially for high -frequency in- 
ductors. The laminations have 
exceptionally high permeabilities, 
with correspondingly low core 
losses. Orthosil is oriented to pro- 
vide directional magnetic charac- 
teristics and was developed prima- 
rily for frequencies of from 400 

to 2,000 cycles. It is also readily 
adaptable to the audio ranges. 

Subminiature Receiving 
Tubes 
GENERAL ELECTRIC CO., Syracuse, 
N. Y., has developed two new sub- 
miniature receiving tubes for mili- 
tary aircraft service. Type GL -5797 

is a semiremote-cutoff pentode de- 

signed for use as a r -f amplifier. 
The GL -5798 is a medium -mu twin 
triode designed for use as an oscil- 
lator mixer. Both are rated for use 
at frequencies of up to 400 me and 
are particularly suited for applica- 
tions in which the supply voltage for 
heater and plates is about 26.5 v. 

Frequency Counter 
HEWLETT-PACKARD Co., 395 Page 
Mill Road, Palo Alto, Calif. Model 

524A frequency counter is the first 
single -unit commercial equipment 
capable of instantly measuring and 
displaying low, medium and higher 
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ORDER 
JeWe! Bearings 

from 
TO YOUR SPECIFICATIONS 

Bird's engineering staff has the 
answers to your Jewel Bearing 
needs. Jewels of any size can be 
furnished to exact tolerances ... 
either unset or set in screws or 
bushings of your design, ready for 
assembly into your product without 
further inspection. Shown below are 
just two of the many types of Jewel 
Bearings - precision manufactured 
by Bird - outlining dimensions 
needed for ordering. A simple sketch 
incorporating these specifications 
will help us to furnish ... more 
quickly ... more accurately, a 
quotation and delivery of the right 
Jewel Bearing to help you build 
quality into your product. 
Performance proved for precision 
and long life. 

RING JEWEL 

Outside diameter 

Hole size 

Thickness -- 

B... arataCC I/.i/' RitU. I IMB\\ i/Iíe. _ea 
l'Rjrqii 1ïiiii InIlIU/ni ïii 

1113 i.iiiri 
tttiimamima.,\ aimm tltiiií7oGmaanm zepCr :l:I: 

Wag i IMOM mm1ngJl iiiiliï iiiii 
Straight or olive - 

Sapphire 

YEE JEWEL 

Polish hole Polish faces 

Specify tolerances 

Outside diameter 

Angle of vile 

Depth of veil 

Radius -- 
Thickness 

Sapphire or g ass Polish faces 

Specify tolerances 

The engineering staff of the Bird 
Company is at your service for all 
small bearing problems. 

Serving industry with fine jewels since 1913 

¿9 Pil & Co., Inc. 
Sapphire and glass jewels Precision glass grinding 

Ferrite precision products Sapphire styli( 
1 Spruce Street, Waltham 54, Mass. 

GASKETS' pANGS 

.WASHERS 
SPACERS SEALS 
SHIMS BUSHINGS 
Designed, fabricated . . a full line! 
made for every purpose . . . out of 
materials including: 

Leather Asbestos Cork 
Rubber Cardboard Silicon Rubber 

Neoprene Brass Aluminum 
Felt Phenolics Compositions 

Cloth Fibre Paper 
Plastics Steel Copper 
Teflon Special Materials 

Send us details about your problems 
in this field . . . your specifications, 
blueprints. 

We'll be glad to advise you, and to' 
send quotations if wanted . , without, 
obligation to you. 

AUBURN 
310 STACK ST. MIDDLETOWN, CONN. 

Specialists on Gaskets and Packings 
For More Than 80 Years 

Representatives: Atlanta, Ga.; Detroit, Mich.; 
St. Louis, Mo.; Los Angeles, Cal.; Minneapolis,! 
Minn.; Washington, D.C. 

New G -E Hermetically -Sealed Relay 

Protected from Breakdowns 
Cuts Down on Relay 

Replacements 
General Electric's new air- 
craft relay is more highly 
arc -resistant, has non -track- 
ing stack insulation, be- 
cause of a revolutionary 
technique for directly mold- 
ing contact arms into a 

polyester compound. 

Rated at 28 volts d.c., the re- 
lay withstands surges up to 
1500 volts. 

A more powerful magnet structure yields 
a higher tip pressure, adds to the surety 
of making contacts. And the relay is 
available for quick shipment. Write Sec- 
tion 730-38 for Bulletin GEA -5729, 
General Electric Co., Schenectady 5, N. Y. 

730-38 
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NEW PRODUCTS (continued) 

ranges, with an accuracy of 5 per- 
cent of full scale, is incorporated in 
the instrument. 

Gammometer 
THE OHMART CORP., 2347 Ferguson 
Road, Cincinnati 38, Ohio. Model 
AH -1 gammometer is an instrument 
designed for the analytical measure- 
ment of microcurie quantities of 
gamma activity. It uses the Ohmart 
Cell (in which radioactive energy 
is converted directly into electrical 
energy) as the radioactive element, 
thus eliminating need for a h -v 
power supply. Ranges are from as 
low as 0.1 microcurie to 10,000 
microcuries full scale, calibrated in 
terms of Radium (standard), Io- 
dine -131 or Cobalt -60. For measure- 
ment of ambient field intensity the 
units are available calibrated in 
milliroentgen per hour from 0.1 to 
10,000 mr per hour full scale. 

Thermal Switch 
THE LAPOINTE PLASCOMOLD CORP., 
Windsor Locks, Conn., has avail- 
able the model SW -T-1 thermal 
switch for remote on -off control of 
auxiliary electrical circuits. It 
eliminates special wiring and 
switching equipment. Design fea- 
tures include small, compact size, 
easy installation, rugged construc- 
tion, fast self -recycling, pure silver- 

ook to 

RUO RO FLEX -T 
for 

TEFLON` 
with the 

optimum performance 
you're looking for 

"Teflon" powder is converted into 
Fluoroflex-T rod, sheet and tube under 
rigid control, on specially designed 
equipment, to develop optimum inert- 
ness and stability in this material. You 
can be sure of ideal, low loss insulation 
for uhf and microwave applications... 
components which are impervious to 
virtually every known chemical ... and 
serviceability through temperatures 
from -90°F to +500°F. 

Produced in uniform diameters, 
Fluoroflex-T rods feed properly in 
automatic screw machines without the 
costly time and material waste of cen- 
terless grinding. Tubes are concentric - permitting easier boring and ream- 
ing. Parts are free from internal strain, 
cracks, or porosity. This means fewer 
rejects, longer service life. 

Mail in the coupon for more data. 

°Du Pont trade mark for its tetrafluoro- 
ethylene resin. tFluorolex is a Resistoflex 
registered trade mark for products made 
from fluorocarbon resins. 

RESISTOFLEX 

RESISTOFLEX CORPORATION, Belleville 9, N. J. E-4 

SEND NEW BULLETIN containing technical data and information on 
Fluoroflex-T 

MAME._ TITLE 

COMPANY 

ADDRESS 
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NEW PRODUCTS (continued) 

STANDARD 

MEASURING EQUIPMENT 
Complete Frequency Coverage --14kc to 1000mc ! 

NM - 20A 

150kc to 25mc 
Commercial Equivalent of AN/PRM-1. 

Self-contained batteries. A.C. supply 
optional. Includes standard broadcast 
band, radio range, WWV, and commun- 
ications frequencies. 

UHF 
375mc to 1000mc 

Commercial Equivalent of 
AN/URM-17. 

Frequency range includes Citizens 
Band and UHF color TV Band. 

NM - 50A 

NM - IOA VLF 
14kc to 250kc 
Commercial Equivalent of 
AN/U RM -6. 
Very low frequencies. 

VHF 
15mc to 400mc 
Commercial Equivalent of 
TS -587/U. 
Frequency range includes 
FM and TV Bands. 

These instruments comply with test equipment requirements of 

such radio interference specifications as JAN -I -225a, ASA C63.2, 

16E4(SHIPS), AN -I -24a, AN -1-42, AN -I -27a MIL -I-6722 and others. 

STODDART AIRCRAFT RADIO CO. 
6644 SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA 

Hillside 9294 

to -silver contact and mechanical 
stability. Maximum load is 50 w; 
actuating load minimum, 100 w at 
117 v; and actuating load maxi- 
mum, 500 w at 117 v. 

All -Glass Kinescope 
RADIO CORP. OF AMERICA, Harrison, 
N. J. The 17HP4 is a 17 -in. all - 
glass rectangular picture tube with 
low -voltage electrostatic focus. The 
focusing electrode features its own 
base -pin terminal to permit design- 
ers a choice of focusing voltage for 
best results. The tube has a Filter - 
glass faceplate, an external con- 
ductive bulb coating and an ion trap 
gun. Its picture screen measures 
14Ñ X 11 in. 

Instrument Rectifiers 
ELECTRONIC DEVICES, INC., 429 12th 
St., Brooklyn, N.Y. Minisel instru- 
ment rectifiers using selenium rec- 
tifier cells are made possible by a 
special plate -stabilizing process and 
by matching the characteristics of 
the individual cells to give excel- 
lent uniformity within and between 
units. They are manufactured in all 
standard configurations : half -wave, 
center -tap, doubler, bridge and 
bridge. The individual cells are 
rated at 10 v a -c input and 5 ma 
d -c output, but can be had in input 
ratings up to 26 v a -c and output 
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REXOLITE 1422 
Specifically designed to meet the 
growing need for a U. H. F. in- 
sulating material thats low in 
cost. 
Meets JAN -P-77 and MIL -P -77A 
specifications. 
Withstands high temperature due 
to its thermosetting nature. 
Has outstanding electrical prop- 
erties. 
Has low specific gravity - is 
strong and rigid with unusually 
high compressive and tensile 
strengths. 
Has excellent impact strength 
and hardness allowing its use 
under highly abusive conditions. 
Its dimensional stability and un- 
usual chemical inertness allow 
its use where other materials 
fail. 
Readily machinable to extreme- 
ly close tolerances. 
Available as centerless ground, 
rods in any diameter up to 1". 
Also cast in larger diameter rods 
and sheets. 
Write today for technical bul- 
letins and samples. Our engineer- 
ing staff is always at your 
disposal. 

Manufacturers of Non -strip wire, High Tempera- 
ture Electrical Tubing and other extruded plastic 
products. 

THE REX CORPORATION 
67 LANDSDOWNE STREET 

CAMBRIDGE 39, MASS. 

EC TOR KIT 
for - 
Research Laboratories 
Development Laboratories 
Product Engineers 
Design Engineers 

144 Field Testing 
Laboratory Testing 
Inspection Depts. 
Prototype Design 
Draftsmen 
Model Shops 

COMPACT! TIME SAVING! 

This selected group of 18 of the most frequently used 
connectors in the BNC series is a sure-fire solution to 
your connector problems! 
No more los: of vital time rummaging fcr the proper 
fitting; no mere drafting room puzzles concerning dimen- 
sions and perspective; no more makeshift connections in 
any departmeit! 
Here, in this "BNC" Kit, is the connector 
you want, wren you want it. One single, 
dependable, smurce of supply, always handy 
for practical application! S 

For your convenience in the future-ORDER 
NOW! 

W,P -Pltf/!2 INTERNATIONAL CO. 

45 Vesey St., N. Y. 7 Tel. Dlgby 9-2277 

DC to AC Converters 

fly 
Recorder Converters 

Inductor Alternators 

Magmotors 

Dynamotors 

KIT INCLUDES I 
2 each 1 each 

UG-88/U 
UG-260/U 
UG-290/U 

1 each 

UG-89/U 
UG-414/U 
MX -195/U 
UG-185/U 

UG-254A/U 
CW-123A/U 
U G-261 / U 

UG-291 /U 
UG-625/U 
UG-306/U 
UG-274/U 
U G -262/U 

plus - 
Heavy-duty, 3 -hinge, 
lucite utility case, 
with UG JAN numbers 
stamped on case for 
easy identification. 
Description and In- 
struction Sheet. 

Other Coaxial Connec- 
tor Series in stock. 
Immediate delivery. 

Genemotors 

DEPENDABLE . . e COMPACT... EFFICIENT 

2u cv eat4,9 Pow 
Carter DC to AC Converters, Dynamotors, Genemotors, 
Magmotors, and Inductor Alternators (inverters) are 
made in a with variety of types and capacities adapt- 
able to commuiications, laboratory, and industrial ap- 
plications, of many kinds. Widely used in aircraft, 
marine, and mobile radio, geophysical instruments, 
laboratory work, ignition, timing and many other uses. 

2646 N. Maplewood Ave., Chicago 47 
Sales Onces in Principal Cities 

*Trade Mark 
Registered 

MAIL COUPON FOR CATALOGS 
Please send catalogs containing complete in- 
f,rmation on Carter Rotary Power Supplies. 

Mame 

< ddress 

City State- 
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flyweight or heavyweight ra) 1 

builds the world's toughest transformers 
in a complete range for every need 

From "flyweight" High Q Chokes to "heavyweight" Modulation bruisers, 
CHICAGO "Sealed -in -Steel" transformers are really rugged. Talk about 
"torture"-these units can "take it," and deliver complete dependability 
and continuous service under the most adverse conditions. Your elec- 
tronic parts distributor can supply the complete range of CHICAGO New 
Equipment units for every modern circuit requirement: Power, Bias, 
Filament, Filter, Audio, MIL -T-27, Stepdown, etc.-all in exclusive 
"Sealed -in -Steel" construction. 

THERE'S NOTHING TOUGHER 
THAN THE `SEALED -IN -STEEL" 

NEW EQUIPMENT LINE 

CHICAGO'S one-piece drawn -steel cases are 
the strongest, toughest, best -looking 
transformer construction available. The 
one-piece seamless design (in a choice of 3 
mountings) enclosing an electronically 
perfect unit, provides the best possible 
electrostatic and magnetic shielding, with 
complete protection against adverse atmos- 
pheric conditions. Whether your trans- 
formers must pass the most rigid MIL -T- 
27 specs, or are intended simply for average 
applications-play safe-choose CHICAGO 
"Sealed -in -Steel" transformers. 

FREE "NEW EQUIPMENT" CATALOG 
You'll want the full details on 
CHICAGO'S New Equipment Line- 
covering the full range of "Sealed -in - 
Steel" transformers designed for 
every modern circuit application. 
Write for your Free copy of this im- 
portant catalog today, or get it from 
your electronic parts distributor. 

Available in 3 Versatile 
Constructions 

H -TYPE 

Hermetic sealing meets 
all MIL -T-27 specs. Steel 
base cover is deep -seal 
soldered into case. Ter- 
minals hermetically 
sealed. Ceramic bushings. 
Stud -mounted unit. 

S -TYPE 

Steel base cover fitted 
with phenolic terminal 
board. Convenient num- 
bered solder lug termi- 
nals. Flange -mounted. 

C -TYP E 

With 10" color -coded 
leads brought out through 
Fibre board base cover. 
Lead ends are stripped 
and tinned for easy sol- 
dering.Flange-mounted. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 ADDISON STREET CHICAGO 18, ILLINOIS 
TFADE HAFF FEG. 

NEW PRODUCTS (continued) 

current ratings up to 10 ma d -c for 
special applications. 

Low Resistance Ohmmeter 
JAMES G. BIDDLE CO., 1316 Arch St., 
Philadelphia 7, Pa. The Megger 
low -resistance ohmmeter is self-con- 
tained with a compartment for 
storing leads and hand spikes. It is 
supplied in two models, both having 
the same ranges of 0 to 1,000 and 
0 to 10,000 p.ohms. Model 1B is 
a battery -powered set that employs 
2 Burgess 4 FH dry cells or equiva- 
lent. Model 1R has a built-in recti- 
fier that can be plugged in to any 
ordinary lighting circuit outlet. 
Each complete unit weighs about 
19 lb. Ranges of the instrument 
cover applications such as routine 
tests on circuit -breaker contacts, 
relays, switches, bonds, connections 
and joints, and bar -to -bar tests on 
commutator -type armatures. 

Laminating Material 
THOMAS & SKINNER STEEL PROD- 
UCTS Co., 1120 E. 23rd St., Indian- 
apolis, Ind., recently introduced 
Orthosil, a new, 4 -mil iron -silicon 
material for laminations, designed 
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STANDARD 

TYPE 

700 

Save Space -Save Time 

CURTIS 
TYPE 

"CDM" 
BLOCKS 

Write for Bulletin OS - 

11.6. For quick reference 
consult our condensed 
catalog in the McGraw - 
11i11 Electrical Catalog 
for Production 
Engineers. 

TYPE: 

Factory assembled. Your choice 

of 1 to 50 terminals. 

RATED: 

750 Volts between terminals of 

opposite polarity and to ground. 

30 Amps. (Ccnservative). 

MARKER: 

White marker strip for circuit 

identification. 

3203 NORTH 33rd STREET MILWAUKEE 16, WISCONSIN 

MIDGET 

TYPE 

600 

"Midget" model 
is especially de- 
signed for crowd- 
ed apparatus or 
portable equip- 
ment. 

Solid silver contacts and stainless silver 
alloy wiper arms. 

Rotor hub pinned to shaft prevents un- 

authorized tampering and keeps wiper 
arms in perfect adjustment. 

Can be furnished in any practical 
impedance and db. loss per step upon 

request. 

TECH LABS can furnish a unit for every 

purpose. 

Write for bulletin No. 431. 

Exclusive Canadian Dist.: RCA Victor, Ltd 

Manufacturers of Precisioni Electrical Resistance Instruments 

PALISADES PARK NEW JERSEY 

Measurements Corporation 
MODEL 31 

INTERMODULATION 
METER 

Completely Self -Contained 
Direct Reading For Rapid, 

Accurate Measurements 

To insure peak performance from all 
audio systems; for correct adjustment 
and maintenance of AM and FM re- 
ceivers and transmitters; checking line- 
arity of film and disc recordings and 
reproductions; checking phonograph 
pickups and recording styli; adjusting 
bias in tape recordings, etc. 

The generator section produces the 
mixed low and high frequency signal 
required for intermodulation testing. 
A direct -reading meter measures 
the input to the analyzer section 
and indicates the percentage of 
intermodulation. J 

MEASUREMENTS 
CORPORATION 

BOONTON D NEW JERSEY 

Measurements Corporation 
MODEL 58 

UHF RADIO NOISE 
& FIELD STRENGTH 

METER 

Frequency Range 

15 Mc. to 150 Mc. 

FREQUENCY ACCURACY: ±2 %. 

Individually calibrated dial. 

SENSITIVITY RANGE: 1 to 100,000 

microvolts. Direct reading dial. 

POWER SUPPLY: Built-in supply, 117 

volts AC, 6 volts DC. 

J 
MEASUREMENTS 
CORPORATION 

BOONTON D NEW JERSEY 
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NEW PRODUCTS (continued) 

ratios have been combined in the 
compact type 942-A output trans- 
former. In addition to its use in 
regular audio amplifiers, the trans- 
former is well adapted for use in 
high -power modulators; and in am- 
plifiers for electronic musical in- 
struments, industrial uses and 
constant -voltage audio distribution 
systems. Eighteen impedance ratios 
can be obtained covering a wide 
range of values. The unit has a 
continuous power rating of 90 w 
and can handle peak powers of more 
than 100 w. At the continuous 
power rating, the transformer dis- 
tortion is 1 percent or less above 
30 cycles under normal operating 
conditions. Upper frequency limit 
is between 50 and 100 kc. 

Wide -Band Oscilloscope 
TEKTRONIX, INC., P.O. Box 831, 
Portland 7, Oregon. Type 517 wide - 
band h -v cro is designed primarily 
for the observation and photo- 
graphic recording of very fast - 
rising waveforms having a low duty 
cycle. A quantitative instrument, 
it has all critical voltages elec- 
tronically controlled to preserve the 
accuracy of the sweep and vertical - 
amplitude calibrations. The ampli- 
tude calibrator provides continu- 
ously variable output voltages in 
six ranges, from 0.15 v to 50 v 
full scale, with an accuracy better 
than 4 percent of full scale. Dis- 
tributed -type vertical amplifiers 
provide a rise time of 0.007 (1.sec 

with maximum sensitivity of 0.1 v 
per cm. A continuously variable 
trigger -rate generator operating 
from 15 to 15,000 cps in three 

KLEINS 

Why put up with pliers that aren't exactly right 
-pliers that may be costing you valuable produc- 
tion minutes? In the complete Klein line there is 
a pair of pliers for every job in radio, TV or am- 
plifier wiring. You'll find long nose pliers that 
assure a tight grip even in confined space, keen 
edged cutters, flat nose, duck bill-whatever you 
need, and in a wide variety of sizes. 

Klein Pliers are better pliers, too, each pair in- 
dividually tested for proper balance and hand -fit. 
Made by plier specialists with a reputation for 
quality "Since 1857." 

ASK YOUR SUPPLIER 

Foreign Distributor: International Standard 
Electric Corp., New York 

This Klein Pocket Tool 
Guide gives full infor- 
mation on all types and 
sizes of Klein Pliers. A 
copy will be sent without 
obligation. 

"Since 1857" 

KLEIN& Sons 
Chicago, Ill., U.S.A. 

BELMONT AVENUE, CHICAGO 18, ILLINOIS 
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e 
A 

W.IIAY11bNc 
Regardless of the in- 

tricacies of an application, 
you can depend on 

prompt and thorough 
evaluation by experienced 

engineers of The A. W. 

Haydon Company. 

WRITE FOR 

CATALOG 

From problem statement 
through quantity pro- 

duction, the specialized 

know-how of The A. W. 

Haydon Company is de- 

voted to expeditiously 
fulfilling your requirements. 

/re 

&Ï-NAYDON 
COMPANY 

235 NORTH ELM STREET 
WATERBURY 20, CONNECTICUT 

Design and Manufacture of Electrical Timing Devices 

AIR SPACED ART/C(/L4770 

R.F. CABLES 

THE LOWEST EVER 
CAPACITANCE OR 

ATTENUATION 
We are specio//y orgon9ed/ohond/e 

,, 
direct enquiries from overseas afq' 

/19%MMED/ATE DEI/flip/1J FOR USA. 

Bi//edrada!/ort Jetft'emeitf 6y your check. 

A S 10 
COTRmC70/IR 90 M.M.GOV.RrMENT. 

138A CROMMEII ROAD.IONDOM SW.7 ENCLAN 

C4I1ll: 1NA10.10AO /ONOON. 

Patents Red Trade Mark. 

L01N TTN AP IMPED E.ILOADG . 

Types.r. Ohmtdb/O ct OD.' 
ÓO 

4.7 0.41 0.36 A.1. 74 
A2 74 1.3 0.24 0.44 
A34 73 0.6 1.5 0.88 

LOW 
CAPAC. 
Type! 

CAPAC IMPED. 

miff Ohms. 

ATTEN. 
dbf00fi 
00 at. 

0D' 

C1 7.3 150 1 2.5 0.36 
PCI 
CIf 
C2 

10.2 132 3.1 
6.3 173 3.2 
6.3 171 2.15 

0.36 
0.36 
0.44 

C22 
C3 
C33 

5.5 184 2.8 
5.4 197 1.9 
4.8 220 2.4 

0.44 

4.1 252 2.4 1.03 

NION POWER 
PLR XIULI 

PNOPORELL 
CARIE 

VERY LORI 

WESGO 
CR11 CR4 
-AOaf 
CERAMIC 
SHAPES 

FOR 

Furnace Brazing 

Withstand any amount of 

thermal shock without crack- 
ing. Proven superior to carbon 

or metal brazing fixtures in 

positioning vacuum tube com- 

ponents for furnace brazing. 

BOAT AT '- 

2000° F. 

PLUNGED 

INTO 

ICE 

WATER 

DOES 

NOT 

CRACK 

Non reactive with any 
metals 
Retains shape at high 
temperatures 
Clean ... will not rub 
off on hands and work 
pieces 
Permanent ... do not 
react with air or re- 
ducing gases 

Available in stock forms of boats 
or slabs. Special shapes made 
to your individual specifications. 

WRITE FOR 
DETAILS 

WESTERN GOLD & 
PLATINUM WORKS 

589 Bryant Street San Francisco, Calif. 
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NEW PRODUCTS (continued) 

fast rise time with a minimum de- 
cay providing a good waveform for 
specific pulse techniques. Standard 
frequency response is from 100 kc 
to 30 mc. The transformers may 
be built of class H materials for 
continuous operation at 200 C. 

Miniature Thermostat 
THOMAS A. EDISON, INC., West 
Orange, N.J. A miniature, adjust- 
able, metal -enclosed thermostat de- 
signed for long-term stability and 
accuracy has been announced. It 
has a temperature range from -50 
to 350 F and is adjustable ±60 F 
from its original factory setting. 
Sustained stability is achieved by 
the use of a ceramic bushing to 
anchor the bimetal and by a sepa- 
rate phosphor bronze spring which 
carries the moving contact. The 
separate contact spring prevents the 
bimetal from taking a set or becom- 
ing overstressed by extreme con- 
tact pressure. Contacts are rated 
at 1 ampere, 115 v a -c or 0.5 am- 
pere, 115 v d -c. Overall shell length 
is 1i in. and diameter approxi- 
mately y5a in. 

Output Transformer 
GENERAL RADIO CO., 275 Massa- 
chusetts Ave., Cambridge 39, Mass. 
Excellent frequency response, low 
distortion, high power -handling ca- 
pacity and flexibility of impedance 

FEDERATED 
Industrial Electronics Suppliers 

to Manufacturers of ANYTHING... 

FROM PEER TO.... 8OMBERS 

Join the thousands of manufacturers, large 
and small, now taking advantage of Federated's 
famous supply services. Only Federated offers 
such conveniently located coast -to -coast 
stockpiles. Only Federated meets the supply 
demands of so many diversified fields. 

ELECTRONICS USERS CALL FEDERATED FIRST .. 

BECAUSE FEDERATED is a one -source supply houce 
with innumerable in -stock electronic 
materials available for immediate shipment. 
You'll find FEDERATED we of the nation's 
leading sources for JAN component parts. 

BECAUSE FEDERATED stocks a complete array of 
electronic parts from all the leading 
manufacturers. This assures you of better 
delivery at all times. 

BECAUSE FEDERATED sells in large or small 
quantities. You purchase conveniently, 
economically. 

Take advantage of our complete stocks, 
our unique service - Make FEDERATED 

your one source of supply! 

New York City 
66 Dey St. 
DIghy 93050 

eo 
led pu 

compi% °Ser ^rain. 
FXP `"°rld_ 

',Mud; ORT fP'T w'de 
docume 

9oey o orl 

d 

THE ONLY COAST TO COAST ELECTRONICS DISTRIBUTOR 

Los Angeles 
911 S. Grand Ave. 
TRinity 7311 

Newark, N. 1. 

114 Hudson St. 
MArket 39035 

Allentown, Pa. 
1115 Hamilton St. 
Phone 37441 

Easton, Pa. 

925 Northampton S). 
Phone 4259 

TELETYPE: NY1-2859 (New York, N. Y.) La -572 (Los Angeles, Cal.) AN -22 (Allentown, Pa.) 
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TF 329i; 
Circuit Magnification Meter 

TF 886A H.F. Circuit 
Magnification Meter 

Q MEASUREMENT 

BY MARCONI 
Famous for sears in the field of radio 
measurement, Marconi Instruments offer 
TF 329G for 50 kc through 50 mc 
measurement and the TF 886A for the 
range 15 - 170 mc. Covering the whole 
gamut of broadcasting, am, fm and tv, 
they are universal instruments in radio 
engineering, allowing the measure- 
ment of Q, L, C, R, dielectric loss, 

power factor, permittivity, frequency 
and a host of others. Write now for 
fuller details. 

TF 329G. TF 886A. 

50kc-50mct2p/, 15-170mc t 2% 

:0-5000 } 5% 60-12000fIOa/p 
40 - 450 1aµ f f 1% 12-85µµ f f 1% 

Ä, Have you got our 44 page 
booklet Measurements by Q 
Meter, a complete treatise on 
the subject with full operating 
nt'.tructions7 

MARCONI INSTRUMENTS 23-25 Beavzr Street, New York 

CANADA: CANADIAN MARCONI CO.. MARCONI BUILDING. 2442 TRENTON AVENUE. MONTREAL 

ENGLAND: MARCONI INSTRUMENTS LIMITED. ST. ALBANS, HERTS. 

IN -RES -CO 

TYPES CX & BX Ili 
WIRE WOUND 

RESISTORS ' 
re' areWEI" 

-another IN -RES -CO solution 

for CIRCUIT DESIGNERS 

K". 

SEALED IN MOLDED BAKELITE 

PLUS LIGHTWEIGHT 

The dependable resistive elements 
that combine positive sealing with the 
important advantage of lightweight. 
Molded Bakelite core reduces weight 
by one-half compared to ceramics. 
Positive seal effectively protects the 
winding against harmful climatic con- 
ditions. Additional IN -RES -CO fea 
tures include long life stability, hard 
soldered connections to terminals and 
extra -sturdy, vibration proof terminal 
leads. Both CX and BX Resistors 
include space -saving terminal sup- 
ported axial terminals of tinned wire.: 

IN -RES -CO 
TYPE CX 

NON -INDUCTIVE 
RESISTOR 

IN -RES -CO 
TYPE BX 

NON -INDUCTIVE 
RESISTOR 

ASK FOR THE NEW 
RESISTOR HANDBOOK - 
Contoins complete doto on 
resistors for every purpose 
and their recommended 
applications Please 
make request on con 
pony letterhead 

APPLICATION -DESIGNED RESISTORS 

INSTRUMENT 
RESISTORS CO. 

COMMERCE 
1N -RES -CO 

UNION 
AVENUE NEW JERSEY 

FOR ELECTRONICS AND INSTRUMENTATION 

E CLAMPS 
Pubes in Sockets 

all Vibration, 

d 

VARIATIONS 

83 

FOR 

STANDARD 

TUBES 

You can't shake, pull or rotate a tube 
out of place when it's secured by a 

Birtcher Tube Clamp. The tube is 

there to stay. Made of Stainless Steel, 
the Birtcher Tube Clamp is imper- 
vious to wear and weather. 

BIRTCHER TUBE CLAMPS can 
be used in the most confined spaces 
of any compact electronic device. 
Added stray capacity is kept at a 
minimum. Weight of tube clamp is 

negligible. 
Millions of Birtcher Tube Clamps 

are in use in all parts of the world. 
They're recommended for all types 
of tubes: glass or metal-chassis or 
sub -chassis mounted. 

THERE'S A BIRTCHER TUBE CLAMP 

FOR EVERY STANDARD AND 

MINIATURE TUBE! 

Write for samples. catalogue and price lists. 

THE BIRTCHER CORPORATION 
4371 Valley Blvd. 

Los Angeles 32, Calif. 
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NEW PRODUCTS (continued) 

maximum attenuation. The feed - 
through insertion loss is less than 
0.5 db at 250 mc. The attenuator 
is available in two models : the A-72 
for use with RG -59/U cable at a 
dealer price of $54.50; the A -72X 
for use with RG -11/U cable, priced 
at $59.50. 

Signal Generators 
DECADE INSTRUMENT Co., Caldwell, 
N. J. Model 10-100 Decalator, a 
signal generator developed for the 
10-kc to 10 -me range, consists of a 
series of decade -switched oscilla- 
tors. Decalators feature direct 
readings for 9,000 separate steps of 
frequency; excellent short term 
stability, ±2 cycles, at all fre- 
quencies ; high accuracy, ±0.05 per- 
cent, at maximum frequency. Price 
is $795. 

Subminiature Pulse 
Transformers 
PCA ELECTRONICS INC., 6368 De- 
Longpre Ave., Hollywood 28, Calif., 
has available pulse transformers de- 
signed for low -power application 
and for use where space is at a 
premium. Size reduction is ie in. 
X ie in. X á in., with weight less 
than 0.1 oz. The transformers are 
built in a range from 0.2-p.sec to 
over 5-p.sec pulse widths when 
used as a blocking oscillator. 
Two, three and four -winding units 
with and without center taps are 
obtainable to fit particular circuit 
requirements. Special features are 

we -can make your 

If you use parts like these (up to %" dia. 
and to 1 %" length) in large quantities, 
it is almost certain that we can show you 
a big saving. And assure on -time de- 
liveries to meet your pressing defense 
work 'schedules. We have something 
unique back of that claim .. . 

OUR QUOTE IS LOWER BECAUSE NOBODY HAS 
WHAT WE HAVE To be able to produce our 
famous Bead Chain to sell for pennies 
per yard, we had to develop our own 
equipment and method ... our MULTI - 
SWAGE Method. 

Instead of turning and drilling small 
parts from solid rod, or stamping and 
forming them, this advanced method 
automatically swages them from flat 
stock into precision tubular forms, with 
tight seams. By increasing the produc- 
tion rate many times, and eliminating 

TYPICAL USES 

FOOT OR REST PINS 

SHAFT BEARINGS 

SHOULDER PINS 
FOR PERMANENT 

ATTACHMENTS 

SPACERS 
BETWEEN PARTS 

CONTACT PINS TERMINALS 

scrap, this saves a large part of the cost 
by other methods. 
FAMOUS USERS PROVE IT For years leading 
manufacturers in the radio and elec- 
tronics field have depended on us to cut 
costs of millions of contact pins, ter- 
minals, jacks and sleeves. And, for 
pinlike parts and variations of bushings 
needed for mechanical purposes, we are 
the money -saving supplier to scores of 
prominent makers of toys, business ma- 
chines, appliances, ventilators etc. 
WHAT WE CAN MAKE Our Bead Chain 
MULTI -SWAGE Method permits parts 
to be beaded, grooved, shouldered, and 
of almost any metal. Generally, they 
should not exceed %" dia. or 1J(2' 
length. Catalog shows many Standard 
Items available in small quantity. Special 
Designs must usually be ordered in lots 
of a half -million or more, unless they 
are frequently re -ordered. 
GET COST COMPARISON! Send blueprint or 
sample and quantity requirements. Our 
engineers will return an eye-opener 
on economy. 

Let BEAD CHAIN make it by the 

MULTI -SWAGE 

METHOD 

I want this Catalog -Data Folder 

The Bead Chain Manufacturing Co. 

88 Mountain Grove St., Bridgeport, Conn. 

Name, title._..__ 

Company- 

Address 
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^A0"W 
II VV 

a COMPLETE 

TYPE TESTING 

LABORATORY 
ONE 

delet,Ce 

t 

Bowser is the only manufacturer 
today who can provide a COM- 
PLETE line of type testing equipment, 
custom engineered to individual 
requirements. Bowser environmental 
simulation units meet all MIL, JAN, 
USAF, AN and other Government 
specifications for testing equipment. 

In addition to a complete range of 
standard models, Bowser can pro- 
vide special equipment, with special 
accessories if necessary, to meet 
individual requirements of tempera- 
ture, humidity, altitude, sand and 
dust etc. Bowser's Engineering staff 
invites you to take advantage of 
their long continuous experience, the 
most versatile in the field. 

r--- 1/ CHICK AND MAIL TODAY 

BOWSER TECH. REFRIG., Terryville, Conn. 

Send information on test equipment checked: 

D High Temperature Fungus Resistance 
Low Temperature Rain and Sunshine 
Temperature Shock Sand and Dust 
Humidity Immersion 
Altitude Explosion Proof 
Walk -In Rooms Vapor Tight 

Special Engineering 

Name Pos 

Company 

Street 

City Zone State 
3-4 

BOWSER 
TECHNICAL REFRIGERATION 

DIVISION BOWSER INC. 

TERRYVILLE CONN 

y 

. 

Form Wound 
Paper Section 
Acetate Bobbin 
Bakelite Bobbin 
Cotton Interweave 
Coils for High 
Temperature 
Applications 

ALSO, 
TRANSFORMERS 

MADE TO ORDER 

GAIR 
SHIPPING 

CONTAINERS 
Eliminate Many 

Hazards of Shipping 

Gair Corrugated Containers are 
so scientifically constructed that 
they offer the utmost PROTEC- 

TION against the many haza-ds 
of shipping...truly amazing how 
they withstand tremendous knock- 
ing about and rough usage. 

Without obligation Robert Cair 
offers a helping hand in solving 
shipping container problems. 

WRITE TODAY 

for technical information. 

Íß . s:tou06. 

ROBERT GAIR COMPANY, INC. 
155 EAST 44TH STREET, NEW YORK -ORONTO 

PAPERBOARD FOLDING URTONS SHIPPING CONTAINERS 

Every DANO coil a V.I.C.* 

*Very important coil 

Every Dano Coil gets special treatment, careful inspection and 
testing in all vital stages of production because every Dano Coil 
is a Very Important Coil - to you for performance, to us for 
reputation. 

THE DANO ELECTRIC CO. 
MAIN ST., WINSTED, CONN. 

SPECIFICATION 

AN -P-89 
PANELS -DIALS -ETC. 

BODNAR INDUSTRIES, INc. 
19 RAILROAD AVE., NEW ROCHELLE, N.Y. 
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NEW PRODUCTS (continued) 

to cover the 10 -meter band. The 
vfo kit uses a 6AU6 electron - 
coupled oscillator and an 0A2 regu- 
lator. All voltage requirements are 
supplied from the vfo supply socket 
on the Viking 1 transmitter. If the 
vfo is used without the transmitter, 
power supply requirements are 250 
to 300 v, unregulated at 15 ma and 
6.3 y at 0.3 ampere, a -c or d -c. 

Subminiature Resistors 
DAVEN Co., 191 Central Avenue, 
Newark, N. J., has introduced a new 
series of small resistors to meet the 
miniaturization program of the 
armed forces, aircraft and elec- 
tronic industries. Resistance values 
from 20,000 ohms to 2 megohms are 
available in sizes from in. in diam- 
eter X 1g in. long. Maximum 
values of resistance may be obtained 
by use of various types and sizes of 
wire. 

R -F Attenuator 
JERROLD ELECTRONICS CORP., N. E. 
Cor. 26th & Dickinson Sts., Phila- 
delphia 46, Pa., has introduced a 
versatile new r -f attenuator with 
wide usefulness for tv and radio 
engineers, technicians and service- 
men. Designed for 72 -ohm input 
and output matching of the 0 to 
250 -mc range, it provides precise 
attenuation in any value from 0 to 
82 db by a simple in and out switch- 
ing arrangement. The attenuator 
is accurate within 1 percent at the 

EXTRUDED 

TEFLON 
INSULATED 

COAXIAL CABLE 

BY 

RO C KB ESTOS 

FOR 

HIGH -FREQUENCY 

CIRCUITS 

Because of Teflon's very 
stable electrical and chemical 
properties over a wide range 
of temperatures (-320°F to 
+550°F), it is widely used in 
UHF transmission lines in jet 
planes and in various airborne 
communications systems, ra- 
dar and radio equipment. 

Extruded Teflon coaxial 
cable - extruded Teflon rod 
now available from Rock- 
bestos. Get in touch with your 
nearest Rockbestos represent- 
ative or write direct for 
information. 

Teflon 
Coaxial 
Cable 

RG 87A/U 

RG 116/U 

RG 117/U 

RG 118/U 

RG 119/U 

RG 120/U 

Extruded 
Teflon 
Rod 

ROC KB ESTOS 
PRODUCTS CORPORATION 

NEW HAVEN 4, CONN. 
Specialists in High Temperature 
Wires and Cables Since 1918 

New York Cleveland Detroit Chicago Pittsburgh St. Louis 

Los Angeles Oakland, California New Orleans Seattle 
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ELECTRONIC GLASS WORKING EQUIPMENT for RADIO, TELEVISION 
TUBES, INCANDESCENT LAMPS, GLASS LATHES for TELEVISION TUBE 
REPAIR. We make Trainsformers, Spot and Wire Butt Welders, Wire Cutting 
Machines and 500 other items, indispensable in your production. Eisler Engi- 
neers are constantly developing New Equipment. If you prefer your own 
designs, let us build them for you. Write to Charles Eisler who has served 
The Industry over 30 years. 

RAGSO TUBE BULB BTRETCH-NG MACHINE 
e-POTLTI>N E:SLER T'/PE 

Machines for small Radio Tubes of all 
kinds; 24 Head Stem, 24 -Head Sealing 

and 24 -Head Exhaust Machines, Spot 

Welders, etc. 

EISLER ENGINEERING CO., Inc. 
751 So. 13th St. 
Newark 3, N. J. 

PRECISION - MADE PORCELAINS 

for Electronic Applications 
The high quality porcelain insulators 
you need are assured by Louthan's care- 
ful workmanship and close inspection. 
Louthan specializes in Vitrified, Refrac- 
tory, and low -loss Steatite porcelain in- 
sulating parts, with the dean, smooth 
surfaces, the good mechanical strength, 

the specified electrical properties, and 
the dimensional accuracy your applica- 
tions demand. 

Louthan production facilities are 
geared for volume production and 
prompt deliveries. Send us your inquiries 
today. 

EXCLUSIVE REPRESENTATIVES: 
H. B. ZEIGER, New York 17, N. Y. - GLENN GARNER CO., Chicago 6, ICI. WM. F. HOEFER, Pasadena, Calif. 

THE LOUTHAN MANUFACTURING COMPANY 
A Subsidiary of Harbison -Walker Refractories Co. 

EAST LIVERPOOL, OHIO 

VEEDX 
Sectional Tower 

MOST ECONOMICAL FOR 

MICROWAVE FM TV 

COMMUNICATIONS RADAR 

Pan American World Airways installa- 
tion at Idlewild. Tower carries one 40 
me ground -plane antenna, six half -wave 
vertical 100 me antennas, two weather 
instruments and a full set of obstruction 
lights. 

THE LaPOINTE-PLASCOMOLD CORP. 
WINDSOR LOCKS, CONN. 
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NEW PRODUCTS (continued) 

a plotting board and exploratory 
stylus, d -c power supply operated 
from 115 v a -c, a high accuracy 
multiturn voltage divider, sensitive 
microammeter with specially de- 
signed overload protection, and a 
supply of conducting paper and 
silver paint. An instruction book 
accompanies the plotter. 

Sonic Oscillator 
RAYTHEON MFG. Co., Waltham 54, 
Mass., is offering a magnetostric- 
tion oscillator that furnishes a reli- 
able sound source for scientific and 
industrial research. With this oscil- 
lator almost any industrial labor- 
atory can conduct its own research 
into the effects of sound waves on 
living organisms and chemical mix- 
tures. The devices are available in 
two sizes. The small unit, operat- 
ing at 9,000 cycles, has a recom- 
mended capacity of 25 cc and de- 
livers approximately 50 watts to the 
magnetostriction rod. The larger 
unit has a capacity of 50 cc and de- 
livers 200 watts at a frequency of 
10,000 cycles. 

VFO Kit 
E. F. JOHNSON Co., Waseca, Minn. 
A new vfo kit provides more than 
adequate vfo output to drive trans- 
mitters to full excitation on all 
bands, 10 through 160 meters. Key- 
ing can be done in three ways : with 
vfo alone, with transmitter alone, 
or with both together, the last 
method providing perfect break-in 
operation on all bands. The use of 
two separate oscillator tank circuits, 
temperature compensated, provides 
maximum frequency calibration 
spread and accuracy and minimum 
frequency drift with a frequency 
multiplication of only four needed 

FOR RESEARCH 

de 

.o 
... ... .. t 

f(Øt?/`ll. %1 / 1'l6 J 
Business conferences, 

speeches, sales presentations 
... all can be recorded 

"true to life" with 
Magnecorder in your office 
or in the field. The tape can 
be stored indefinitely, or it 

can be erased and used 
again and again. 

A Magnecorder can aia you in 
development and quality 
control of your products. A 
method of identifying and 
analyzing trouble spots, 
Magnecorder - the engineer's 
"audio notebook"- preserves 
actual test data for stucy or 
presentation to management. 
For precision in: noise analysis - process control - vibration 
tests telemetering_._use 
professional Magnecorder. 

FOR BUSINESS 

maildflee;( 

Magnecordershave 
a frequency re- 
sponse flat from 
50 to 15,000 cycles 
per second ± 2 

db, meeting the 
standards of Na- 
tional Association 
of Broadcasters. 
True high fidelity! 

INC 

PROFESSIONAL 

TAPE RECORDERS 

FOR INDUSTRY 

Make full response record- 
ings of music, AM or FM 
radio programs, speeches, 
important events, the voices 
of your family and friends 
... so simple a child can 
use the Magnecorder to 
record them all. 

(//f/J 6// /1//7; G(9 

AN*, 
r 

MAGNECORD, INC., Dept. E4 

360 N. Michigan Ave., Chicago 1, III. 

Send me further information on Magnecord tape recording for in- 
dustrial "Sound" research. 

Name 

Company 

Address 

City Zone Srata 
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COULD THIS BE THE HOME FOR YOUR 

New Relay ? 

Transformer ? 

Choke Coil ? 

Ideally suited for use where 
space is at a premium, this 
standard Hermaseal unit 
meets Mil -T-27 and JAN 
specifications, and has many 
possible applications. 

DETAILS 

i" x 1" can, depth variable to your requirements. 

Supplied with cover pierced for individual terminals, or 
embossed for a .600 O.D. sealed header with up to eight 
shown). Equipped with mounting studs, if desired. 

Furnished with either dry air fill or vacuum -pumped and pressure -fi 
with dry nitrogen. 

STILL DOESN'T SUIT YOU ? 

pierced and 
terminals (as 

lled 

units will 
u (as we've Tell us what you do need; perhaps one of our other standard 

fill the bill. Or, we'll be glad to design a special unit for yo 
done for many others.) Write today for our new catalog and quotes. 

THE HERMASEAL CO, Inc. Elkhart 12, Indiana 

SHIELDING 
PROBLEMS 

effectively and economically solved with 

METEX 
electronic "Weather Strips" 

Resilient... Conductive... Compressible... Cohesive 

From closures for cabinets to gas- 
kets for waveguide couplings, 
Metex Electronic Shielding as- 
sures lasting metal -to -metal con- 
tact to prevent leakage, without 
the need for costly machining to 
secure precise surface-to-surface 
contacts. Metal wire - knitted, 
not woven or braided - gives 
Metex Electronic Strips and Gas- 
kets that combination of conduc- 

tivity and resiliency which makes 
them so effective and economical 
for shielding. 

For a more detailed picture of the 
scope of utility of Metex Elec- 
tronic Products, write for free 
copy of "Metex Electronic 
Weather Strips." Or outline your 
specific shielding problem-it will 
receive immediate attention. 

METAL TEXTILE CORPORATION 
KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 

641 East First Avenue 

INFORMATION 
on positions at 

NORTHROP 

Northrop Aircraft, Inc. is engaged 
in the most absorbing work of a 

long career devoted to scientific and 
engineering development, as well 

as aircraft production. This 
includes new, long-range projects 

of the utmost importance and 
interest. Exceptional opportunities 

await qualified individuals. 

The most responsible positions 
will go to top -caliber engineers 

and scientists. However, a number 
of excellent positions exist for 
capable, but less experienced, 

engineers. Some examples of the 
types of positions now open are: 

ELECTRONIC PROJECT ENGINEERS... 

ELECTRONIC INSTRUMENTATION 

ENGINEERS ...RADAR ENGINEERS... 

FLIGHT -TEST ENGINEERS... 

STRESS ENGINEERS... 

AERO- AND THERMODYNAMICISTS... 

SERVO -MECHANISTS ...POWER -PLANT 

INSTALLATION DESIGNERS... 

STRUCTURAL DESIGNERS... 

ELECTRO -MECHANICAL DESIGNERS... 

ELECTRICAL INSTALLATION DESIGNERS. 

Qualified engineers and scientists 
who wish to locate permanently in 

Southern California are invited 
to write for further information 

regarding these interesting, long- 
range positions. Please include 

an outline of your experience 
and training. 

5P6 

Allowance for travel expenses. 

Address correspondence to 

Director of Engineering, 

NORTHROP 
AIRCRAFT, INC. 

1009 E. BROADWAY 

HAWTHORNE, CALIFORNIA 
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NEW PRODUCTS (continued) 

mometers, cathode cells, meters 
and gages of all types. 

Remote -Control Amplifier 
HERMON HOSMER SCOTT, INC., 385 
Putnam Ave., Cambridge 39, Mass. 
Type 214-A amplifier has control 
and compensating features that im- 
prove music fidelity and simplify 
operation and installation. Remote 
control can be placed up to 25 ft 
from the power amplifier. An 
8 -position record -compensator ad- 
justs for any recording character- 
istic. Individual 3 -channel continu- 
ously -variable tone controls each 
have control range from 6 db per 
octave boost, through flat response, 
to 6 db octave attenuation. Fre- 
quency response is flat from 18 to 
22,000 cps; output, 20 w; hum, 84 
db below full output; harmonic dis- 
tortion, less than 0.5 percent at full 
output. 

Analog Field Plotter 
GENERAL ELECTRIC Co., Schenec- 
tady 5, N.Y., has introduced the 
portable analog field plotter, a 
versatile tool for rapid solution of 
complex two-dimensional field prob- 
lems. It sets up electrical field 
patterns in a thin conducting -paper 
surface on the plotting board. 
Analogy between the electric field 
in the paper and the related field 
problems - such as might exist 
in electrostatics, electromagnetics, 
thermal and fluid flow-allows an 
easy solution to a broad range of 
problems. It consists basically of 

How to beat the `SQUEEIE of the 
high cost of living! 

You can't control the value of the dollars 
you receive; but you can control the 
number of dollars you are paid! 

Today, particularly, you must make 
more money than ever before because 
you can no longer depend on small yearly 
increases to maintain your standard of 
living. But, regardless of economic con- 
ditions, a clerk will always receive a 
clerk's salary; he can expect little more 
than minor raises until he qualifies for 
more responsible work. 

The only way to "beat the squeeze"- 
to keep ahead of sky -rocketing costs- 
is simply this: Lift yourself out of your 
present class into the class above! 

Send For Free Copy of 
"FORGING AHEAD IN BUSINESS" 

"Forging Ahead in Business" is an 
inspiring 64 -page book that explains 
how you can bridge the gap between 
your present job and a better one-how 
you can prepare now to meet the chal- 
lenge of future opportunities. It points 
the way to new and exciting avenues of 
achievement. And it outlines the Alex- 
ander Hamilton Institute's executive- 
tráining course which has sparked 
thousands of men to highly -paid 
positions. 

Remember: Business is actively seeking 
men who understand the fundamentals 
of Production, Finance, Accounting and 

Marketing. The need is for executives 
without "blind spots" in their knowledge 
of the major functions of business. 
"Forging Ahead in Business" will tell 
you how to acquire that knowledge. It 
makes no extravagant claims for over- 
night success, but it does outline a pro- 
gram so complete and 
scientific that each 
day carries subscrib- 
ers closer to their 
chosen goal. To 
obtain your compli- 
mentary copy, 
simply sign and 
return the coupon 
below. 

ALEXANDER HAMILTON INSTITUTE 
Dept. 817, 71 est 23rd Street 

New York 10, N. Y. 
In Canada: 54 Wellington Street, West 

Toronto I. On1. r 
ALE\ 's, DER HAMILTON INSTITUTE 
Dept 817, 71 West 23rd St., New York 10, N. Y. In Canada: 54 Wellington St., West, Toronto l,Ont. 

Please mail me, without cost, a copy of 
the 64 -page book-"FORGING AHEAD 
IN BUSINESS" 

Name 
Firm Name 
Business Address. 
Position 
home Address 
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Exclusives 

in the 

coming 

(Mid -June) 

electronics 

BUYERS' 

GUIDE 

include: 

a cumulative editorial 

index to ELECTRONICS, 

1940-1949 inclusive 

extensive trade name 

listings 

geographical listings 

of distributors 

simple telephone book 

type product listings 

THE 

gedigo Ex ternal Phasing 

Potentiometer 

2" Diameter 
4 Warts Fully 
Enclosed 

10 to 200,000 Ohms 
Accuracy up to 1% 
Linearity up to 0.3% 
Non Linear Windings 
360° (Continuous) 
Mechanical Rotation 
320° Electrical 
Rotation 
Taps as Required 
High Resolution 
1,000,000 Cycles 
Operational Life 

lic 

WRITE 

NEW C-200 

The new C-200 high precision potentiometer has been 
engineered and designed by DeJur-Amsco to fulfill 
the exacting requirements of contemporary instru- 
ment, computer and similar electronic equipment. 

Designers are in- 
vited to submit their 
applications to 
DeJur engineers for 
recommendations 
and suggestions. 

Precious Metal 
Contacts 

Low Torque 1 oz. inch 

Centerless Ground 
Stainless Steel Shafts 

Ball Bearings to 
Special Order 
Single or Ganged 
Units 

Servo Type Mounting 
or Single Hole 
Threaded Bushing 

Numerous Shaft 
Designs 

FOR BULLETIN 100-E 

1.1 

AMSCO 
CORPORATION 

45-01 NORTHERN BOULEVARD, L. I. C. 1, N. Y. 
..'I UFACTURERS OF SCIENTIFIC PR[t 
CAMERAS PROJECTORS .. -GF.. . ..I . E1E RS - 
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NEW PRODUCTS (continued) 

KEEP MICROWAVE 
MESSAGES 
WITH... 

Rugged, dependable Onan Stand- 
by units keep repeater stations 
functioning when central station 
power is cut off by storms, floods 
or mechanical breakdowns. 

Reliable automatic line transfer 
controls start and stop plant dur- 
ing emergencies. Units need no 
attention between periods of op- 
eration and will run continuously 
if necessary. Their dependability 
has been proved in installations 
for Microwave systems serving 
pipeline operators, state police, 
utilities, television networks, and 
others ... making sure that vital 
messages get through. 

Write us for engineering assist- 
ance or the name of the Onan 
distributor nearest you. 

EMERGENCY POWEP 

FOR ANY PURPOSE 
Microwave is only one of many appli 
cations for Onan Emergency Electra. 

Plants in the communications field. 
They are also widely used to keep com- 
mercial radio and TV broadcasting 
stations, police radio, and taxi -cab 
radio "on the air" when regular power 
is interrupted. 

MODEL 3 CK-3,000 watts, 
two -cylinder, air-cooled. 

STANDBY MODELS 
1,000 to 35,000 watts 

MODEL 5430-5,000 watts. Powered by 

four-cyllinder, water-cooled engine. 

MODEL 10 EL -10,000 watts, four -cyl- 
inder. voter -cooled. 

W 0LGte 04 94020LtteiQo 

D. W ONAN & SONS INC. 
PRODUCTS 7027 UNIVERSITY AVE., MINNEAPOLIS 14, MINN. 

ture in both cases. The skirt and 
metal base has been eliminated and 
the pin connections in the Amperex 
types pass directly through the 
powdered glass seal base. This 
means that free circulation of air 
around the base pins is permitted. 
In operation the types 6155 and 
6156 run considerably cooler at the 
base areas and the removal of the 
unnecessary external structures 
also permits a more economical 
space arrangement in the circuit 
construction. 

P -A Amplifier 
ALLIED RADIO CORP., 833 W. Jackson 
Blvd., Chicago 7, Ill. The Knight 
80 -watt public-address amplifier was 

designed for such industrial appli- 
cations as high -power paging and 
music distribution throughout en- 

tire plants. Technical specifications 
include : power output, 80 watts ; 

hum 76 db down; 4 inputs for 
microphone and phono; outputs, 5, 

from 4 to 500 ohms, plus new 
RTMA 70 -volt and special 600 -ohm 

low-level ungrounded output for 
connection to phone lines or addi- 
tional amplifiers for extra power; 
response, -±2 db, 30 to 20,000 cps 

(on all channels) ; power drain, 127 

watts at no signal and 300 watts at 
rated output. Operation is from 
110 or 130 v, 50 or 60 cycle a -c, with 
transformer taps at 117 and 130 v. 

Price is $129.75. 

Asbestos Tubing 
ACCURATE PAPER TUBE CO., 848 N. 

Noble St., Chicago, Ill., has de - 
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Only Speer has this 
patented notch 

...to anchor windings securely 

Want Coil forms that practically guar- 
antee your leads will be anchored 
securely ? 

Try Speer. Their rugged, well -made coil 
forms possess patented notches at both 
ends. These notches are designed so that 
the leads of the coil may be wound 
around and then fastened securely, with 
a minimum of time and labor. 

Speer coil forms are molded from min- 
eral filled material, iron powder, or 
metallic oxides, and have from two to 
six terminals. Their effectiveness has 
been proved by actual performance in 
hundreds of circuits, under all types of 
operating conditions. 

See what they can do for you ... 
Write today for 

information on specifications 

SPEER 
RESISTOR 

s PEEna 
St. Marys, Pennsylvania 

A Subsidiary of Speer Carbon Co. 
OTHER SUBSIDIARIES: Jeffers Electronics, Inc. 

International Graphite & Electrode Corp. 

Other Speer Products for 
the Electronics Industry 

anodes contacts fixed carbon resistors 
iron cores discs brushes battery carbon 

graphite plates and rods 

also 
R. F. coils ceramic capacitors capristors 

highvoltage condensers disccapacitors chokes 
made by 

Jeffers Electronics, Inc. 
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for absolute pressures, 
1000 to 0.0001 micron! 

"APPLICATION -PHONED" in industry 
for years ... used in RCA's own tube 
plants ... this wide line of gauge tubes 
meets virtually every requirement for 
measuring a vacuum. 

For instance, RCA -1945 responds to a 
change of hydrogen pressure of 0.0001 
micron, and even lower-is used to de- 
tect very small leaks. Thermocouple -type 
RCA -1946 is highly sensitive over the 
pressure range of 1000 to 1 micron-is 
useful down to 0.1 micron. Pirani-type 
RCA -1947 is highly sensitive over the 
range of 500 to 10 microns. Ionization - 
types 1949 and 1950 are especially useful 
for pressures below 0.1 micron, and on 

veir 

down to 0.0001 micron-are used to de- 
tect minute leaks. The 1949 is for hard - 
glass (Corning code 772 Nonex) vacuum 
ports. The 1950 is for soft -glass ports. 

Your RCA Tube Distributer lis "Headquarters" for 
vacuum gauge tubes-and all types of RCA Tubes 
for industry. For fast service, call him! 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES NatRR6SON, N. J. 

NEW PRODUCTS (continued) 

veloped an asbestos tubing for coils 
and transformers. This tubing, 
made from either of two types of 
Johns Manville purified asbestos 
(Quinterra or Quinorgo), was de- 

veloped for use on Class B and Class 
H transformers. Tests made with 
transformers using these asbestos 
tubes with secondaries short cir- 
cuited have shown breakdown re- 
sistance of 1,250 v to ground even 
after windings have burned out. 
Identical transformers using Class 
A insulation and given the same test 
shorted out at 117 v. Development 
of this tubing will permit manufac- 
turers to reduce the size of their 
transformers without fear of the re- 
sultant higher temperatures. It 
also will eliminate the costly extra 
step of fabricating their own cores 
when high temperatures are 
involved. 

Instrument Mercury 
THE BETHLEHEM APPARATUS CO., 

INC., Hellertown, Pa., is now pro- 
cessing and marketing mercury 
specifically for use in instruments 
requiring a high degree of ac- 
curacy. An unbreakable 5 -lb poly- 
ethylene bottle with a flexible dis- 
pensing tip delivers the mercury 
directly to the instruments from the 
dust -proof chamber in which it has 
been purified of all contaminants. 
This instrument mercury goes 
beyond the standard chemical tests 
that are adequate for reagent mer- 
cury, and meets much more exacting 
physical tests, remaining bright 
indefinitely in storage and in in- 
struments. It is suitable for use 
in manometers, polarographs, ther- 
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NEW PRODUCTS (continued) 

PHALO 
Offers 

Underwriters' labcratories 

Approved 

Thermoplastic -Insulated 

Wires Using 8 Mil 

Nominal Wall of Thermo- 

plastic and a Lacquered 

Glass Braid. 

For ise in appliances, such as radio re- 

ceiving egt, ipment, exposed to temperatures 

not exceeding 105 C (or 90 C with cotton or 

rayon braid;. 
Sizes 16 to 26 AWS inclusige. any desired 

color. 

Fu,' constrJrt or and 
ether dela k cre yours 
en request. 

Manufacturers of Thennoç last c Insulates Wire Giblet and Cord Sets to 

:on -merci i1 and Government Spe_ificciora 

CORNER OF COMMERCIAL ST., WORCESTER, MASS. 

pipe-line, forestry, utility and state 
police fields. 

TV Coupler 
TECHNICAL APPLIANCE CORP., Sher- 
burne, N. Y., has available a master 
tv antenna system coupler for use 

in conduit installations in new -con- 

struction work. It is designed to 
fill the need for a tap -off device 
along the main transmission lines 
housed in conduits. The Tacoplex 
Catalog 1582, as a tap -off device, 
provides the necessary isolation be- 

tween receivers and at the same 
time provides proper attenuation 
to maintain a constant level of sig- 
nal strength throughout the system. 
By means of three resistors wired 
in parallel the proper attenuation is 

obtained by clipping out one or two 
of the resistors. Complete instruc- 
tions accompany the unit. 

Improved Tube Types 
AMPEREX ELECTRONIC CORP., 25 

Washington St., Brooklyn 1, N.Y., 
announces availability of two new 
tube types, 6155 and 6156, which 
are improved versions of the types 
4D21 and 5D22 respectively. Al- 
though they fit into the same 
sockets and are completely inter- 
changeable with the latter types, 
considerable improvement has been 
made on the external tube struc- 
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PRECON in -S S 

THE TYPE 256-D 

A high -precision time -measuring device designed for general- 
purpose functions in laboratory work. 
The calibrated sweep delay of the Type 256-D will measure 
time intervals up to 1000 microseconds with an accuracy of 
-±0.1% of the full scale ranges of 100 µ-secs. or 1000 s -secs. 
A movable marker indicates the portion of the sweep which 
is expanded on shorter delayed sweeps. Delayed sweeps are 
of 4-, 10-, and 25 -microsecond durations. Undelayed sweeps 
are available in six ranges from 4- to 4500 -microseconds. 
Response of the video amplifier is within ± 1 db at 20 cps; 
down less than 3 db at 8 mc, no more than 6 db at 11 mc. 
Sensitivity is 0.7 peak -to -peak volt per inch. Pulse response 
is such that a risé time of 0.01 microsecond will be repro- 
duced as a rise time of 0.04 microsecond or less. 
Crystal -controlled timing markers calibrate the delay cir- 
cuits. Delayed and undelayed sweeps may be started by 
external trigger pulses of either polarity or by built-in trigger 
generator providing 1 microsecond pulses of either polarity, 
having a rise time of 0.3 microsecond and amplitude greater 
than 100 volts. Trigger repetition rates up to 2000 P. P. S. 
are available. 

/al PRECISION 
IN YARDS 

THE TYPE 256-E 
Electrically similar to the Type 256-D. Calibrations in yards 
instead of microseconds. Designed especially as test equip- 
ment for electronic ranging systems, or as an accessory unit 
for radar systems. 

Provides undelayed sweeps of 800, 2000, 4000, 20,000 and 
200,000 yards in addition to a 4500 -microsecond sweep. 
Delayed sweeps of 800, 2000 and 4000 yards may also be 
selected. 

nUMONì 
afezateaft4g 

Instrument Division, ALLEN B. DU MONT LABORATORIES, Inc., 1500 Main Ave., Clifton, N.J. 
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for better marking use 

THE MARKEM METHOD 

Markem machines, types, and inks constitute 
a better method for marking the products of 

industry. Markem equipment ie engineered to 
solve special marking problems. Behind the 
Markem method lies nearly half a century of 

marking experience which may be applied to 
your marking problem. 

MARKEM MARKING MACHINES 

There is a Markem marking machine for prac- 
tically every marking purpose - for direct 

marking of product packages, products, and 
product parts - for imprinting labels, tags, 
tapes, and special gummed, pressure -sensitive 

FOR MARKING PRODUCTS, 

PARTS, PACKAGES, TAPES, 

TAGS, LABELS - FLAT, CUR- 

VED, IRREGULAR SURFACES 

or heat -seal backed material, or for producing 
complete labels. Makes up to many thousand 
durable imprints per hour on almost any kind 
of material. No special skill needed to operate. 
Legend and Dolor of imprint quickly and easily 
changed. 

MAKE YOUR MARK WITH MARKEM 

Whether you make saws or sox, spark plugs or 

shoes, TV tubes or tachometers, drugs or hand 
grenades - whatever your marking problem - 
find out how easily and economically the 

Markem method can handle it. Just send a 
sample of the item to be marked and details of 

your needs to Markem Machine Company, 
Keene 5, New Hampshire. 

PROVIDE DELAYS RANGING 

FROM 1 TO 120 -SECONDS 

FEATURES: - Compensated for ambient tempera- 
ture changes from -40° to 110° F ... Hermetically 
sealed; not affected by altitude, moisture or other 
climate changes ... Explosion -proof ... Octal radio 
base ... Compact, light, rugged, inexpensive .. . 

Circuits available: SPST Normally Open; 
SPST Normally Closed. 

PROBLEM? Send for "Special Problem Sheet" 

'C 'Iii 

' 20 / tr 
OLTAGE or 24V I WITH AMPEBITI A m p e r i t e , TTERY 6 CHARGER VOLTAGE VARIES REGULATORS I VARIES APPROX. ONLY 

50% 2% 
are the sim- 
plest, lightest, 

cheapest, and most compact method of obtaining 
current or voltage regulation ... For currents of .060 

to 6 Amps.... Hermetically sealed; not affected by 
altitude, ambient temperature, humidity., 

Write for 4 -page Illustrated Bulletin. 

HMPERITE CO., Inc., 561 Broadway, New York 12 , N. Y. 

In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 

NEW PRODUCTS (continued) 

0.2 percent at 15 ips and less than 
0.25 percent at 7i ips. 

Metal -Clad Laminates 
THE RICHARDSON Co., 2765 Lake 

St., Melrose Park, Ill. Two well- 

known grades of Insurok laminated 
phenolic-T-725 and T-812-are 
now being offered as copper -clad 

and aluminum -clad sheets. These 

metal -clad laminates can be printed 
and etched to produce printed cir- 

cuits for use in radio, tv and many 

other electrical assemblies. The 

metal foil is bonded to the laminate 
under heat and pressure and pro- 

vides unusually high bond strength 
for this class of material. Sheets 

are available in 36 in. x 42 in. 

sizes, in thicknesses from in. to 

in. inclusive. Nominal thick- 

nesses of metal foils available from 

stock are 1 and 3 mils. Sheets 

can be furnished with metal cover- 

ing on one side or both sides. 

Directional Antennas 
WARD PRODUCTS CORP., DIVISION OF 

THE GABRIEL Co., 1523 E. 45th St., 

Cleveland 3, Ohio. High gain and 

rugged construction are features of 

two new directional antennas for 

the 450 to 470 -mc band. Model 

SPP-161, illustrated, is a 12 -ele- 

ment Yagi type with a gain of 11 

db. It is vertically polarized for 
commercial communications, (with 
provision for horizontal polariza- 
tion where necessary), matches 52 

ohms with vswr of less than 2 to 

1, and can handle up to 250 w of 

power. Model SPP-172 is a 24 - 

element Yagi of similar construc- 
tion, with a forward gain of 14.5 

db. They are designed for point- 
to-point communications in the 
broadcasting, railroad, petroleum - 
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NOISE! 
WE DEFY ANYONE TO DETECT ANY DIFFERENCE IN NOISE LEVEL BETWEEN 

AN AMP SOLDERLESS CONNECTION AND A PERFECT SOLDERED JOINT ! 

During recent years three labora- 
tories, employing DIFFERENT test 
methods and the finest equipment 
yet developed, agree: THERE IS NO 
MEASURABLE NOISE IN THESE AMP 
SOLDERLESS CONNECTIONS! 

TEST #1 AT MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY 
AMP terminal connections (which had been subjected to salt spray) were placed in series with the input of a high gain, wide band pass amplifier (originally developed for checking thermal noise in R.F. input circuits). Dr. Wiesner's results, after testing AMP ter- minals, substantiate "the unlikelihood that metal -to -metal contact as it exists in crimped solderless connections would be expected to develop noise" 

TEST #2 AT AN 
ARMED FORCES TEST LAB 
Since a terminal has but a few milliohms resistance, this test required a special trans- former to match this low impedance to the input of the amplifier, sensitive to levels of 0.2 micro volt. 60 AMP solderless terminals crimped to short lengths of wire in series, a similar number of carefully soldered joints, and a single piece of solid wire of equivalent R, were compared. 

No noise difference was detectable between any of the three. 

TEST #3 AT A 
PROMINENT UNIVERSITY LAB 
7,000 AMP solderless connectors were crimped to short lengths of wire in series making a chain of terminals 340 feet long (see illustration). After aging for two years in an unfavorable atmosphere these 14,000 connections in series were tested at radio frequencies up to 20 megacycles. 

AGAIN - Noise measurements were down to thermal magnitude. 

(Copies of all test results available 
on request to our ELECTRONIC 
DIVISION.) 

CHECK THESE RESULTS YOURSELF! Use the 
Appropriate AMP Connection In ANY Circuit, Be 
It Low or High Level, DC or High Frequency! 

AMP precision tools produce these 
uniform quality connections at pro- 
duction rates up to 4,000 termina- 
tions -per hour ! 

AIRCRAFT -MARINE PRODUCTS; INC. 
10 'Paxton Street Harrisburg, Pa. 

AMP Trade -Mark Reg. U.S. Pat. Off. 
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metically 
Sealed 

ansformers 
for 

Aircraft 
If size, weight, perform- 
ance, or quality production 
have any bearing on your 
Transformer requirements, 
it will pay you to specify 
GOSLIN, where these fea- 
tures plus high rating come 
to terms with better per- 
formance at lower cost. 

GOSLIN Hermetically 
Sealed Transformers are 
available in all standard 
sizes, they are designed and 
built to meet the most strin- 
gent specifications. 

Ounce for ounce, GOS- 
LIN Transformers provide 
greater output performance 
than any comparable unit. 

GOSLIN has the most 
modern production facilities 
and skilled engineers who 
have specialized for years in 
the design and development 
of all types of Transformers 
for aircraft application. 

Write for complete engi- 
neering data and counsel. 

G 

NEW PRODUCTS (continued) 

may be inserted on planchets, filter 

paper on rings or disks, and ashing 
dishes. Price is $225 fob, Phila- 

delphia. 

Bench Power Supply 
INDUSTRIAL RECTIFIER CO., 120 

Cedar St., New York 6, N. Y., has 

announced the model 1028 bench 

power supply for laboratory and 

production use. Continuously vari- 
able from 0 to 28 v d -c, it is rated 
for 10 amperes continuous duty. 
Other models can be supplied to 

order. These power supplies fea- 

ture custom-built selenium stacks 

individually tested for peak per- 

formance. 

ELECT IC (rT CTURING CO. 

A DI F THIN CORPORATION 

Design rs : nd nufacturers 
of Electro- agnetic Components 

2921 WEST OLIVE ST., BURBANK, CALIFORNIA 

Tape Recorder 
AMPEX ELECTRIC CORP., Redwood 
City, Calif., has announced the 
model 400-A tape recorder for audio 
recording. It offers push-button 
operation in a tape recorder record- 
ing up to 15,000 cps at a tape speed 
of 7h in. per sec. It has a frequency 
response down no more than 4 db 

at 30 and 15,000 cps at 71-ips tape 
speed. At the 15-ips speed the 
response is ±2 db, 50 to 15,000 cps. 

Noise level is 55 db below the 2 

percent total harmonic distortion 
level. Wow and flutter are less than 

2 KW 
VACUUM TUBE 

BOMBARDER 
OR 

INDUCTION 
HEATING UNIT 

For Only $650. 

Never before a value like this new 2 -KW 

bench model "Bombarder" or high fre- 

quency induction heater . . . for saving 

time and money in surface hardening, 

brazing, soldering, annealing and many 

other heat treating operations. 

Simple ... Easy to Operate .. . 

Economical Standardization of 

Unit Makes This New Low Price 

Possible. 

This compact induction heater saves 

space, yet performs with high efficiency. 

Operates from 220 -volt line. Complete 

with foot switch and one heating coil 

made to customer's requirements. Send 

samples of work wanted. We will ad- 

vise time cycle required for your par- 

ticular job. Cost, complete, only $650. 

Immediate delivery from stock. 

Scientific Electric Electronic Heaters are 

made in the following ranges of Power: 

1-2-3'/z-5-7r/z-10-121/2-15-18-25-40-60- 
80-100-250KW. 

Division of 

"S" CORRUGATED QUENCHED GAP CO. 

107 Monroe St., Garfield, N. J. 
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Solving a dynamics problem with the Boe;ng Computer; oscilloscope at right shows result. 

What's it like to be a Boeing engineer? 

Boeing engineers enjoy many ad- 
vantages - among them the finest re- 
search facilities in the industry. These 
include such advanced aids as the 
Boeing -designed, Boeing -built Elec- 
tronic Analog Computer shown above. 

This is part of the stimulating back- 
ground that helps Boeing men main- 
tain the leadership and prestige of an 
Engineering Division that's been grow- 
ing steadily for 35 years. 

If you measure up to Boeing stand- 
ards, you can share that prestige. And 
you'll work with renowned engineers 
on such vital projects as guided 

missiles, the still -classified B-52, the 
record -shattering six -jet B-47, and 
other outstanding developments. 

There are excellent opportunities, 
right now, for experienced and junior 
engineers for aircraft 

DESIGN RESEARCH 
DEVELOPMENT PRODUCTION 

TOOLING 
also for servo -mechanism and elec- 
tronics designers and analysts and for 
physicists and mathematicians with 
advanced degrees. 

You can work in Seattle, in the 
Pacific Northwest, or in Wichita, Kan- 
sas. You will receive a generous mov- 
ing and travel expense allowance. And 

as a Boeing engineer, you'll enjoy pay 
that is good and grows with you. 

You'll be proud to say, "I'm a Boeing 
engineer!" 

Write today fo the address below, or use 
the convenient coupon. 

L 

JOHN C. SANDERS, Staff Esgfnesr-Persssset 
Dept. H-4 
Boeing Airplane Company, Snaffle 14, Wash. 
Engineering opportunities et toeing inter- 
est me. Please send me further information. 

Name__ 

Address 

City and State 

BO'E/AW 
ELECTRONICS - April, 1952 

269 



TO MEET MIL -T-27 SPECIFICATIONS 

Stancottansionnets 
FAUSTOsEÉi 

PERLYAFTER 
EXPOSURE 

to THESE EXTREME 
PHYSICAL CONDITIONS 

Step One 
Step Two 

1-15 minutes at 185°F (85°C). 

2-15 minutes at room 
temperature. 

Step Three 3-15 minutes at -67°F (-55°C). 

Step Four 4-15 minutes at room 
temperature. 

Step Five 5-15 minutes in saturated 
salt bath. 

These steps are repeated for five consecutive 

cycles and the unit is then subjected to a 

dielectric strength test at 100% of the speci- 
fied voltage for five (5) seconds and the 
insulation resistance checked. 

HUMIDITY CYCLING 

OVEN 

COLD CHAMBER 

c 
*At the end of any 
5 cycles the unit is 
removed from the 60 
humidity chamber 50 
and subjected, for 
15 minutes, to 40 
simple harmonic 30 
motion of 
amplitude, with the 20 
frequency varying 10 
uniformly from 10 
to 55 CPS and re- 
turn to 10 CPS in 10 

90.95% 90-95% 
R H. 1111. 

INITIAL DRYING 
24 hOURS VIBRATION* 

TEST 

rO% R.I I. 

one minute. HOURS 

HUMIDITY CHAMBER 

0 4 8 12 16 20 24 
h -REPEATED FOR IO CONSECUTIVE CYCLES j 

VIBRATION TABLE 

Stancor Engineering 

Laboratories have complete 

Equipment for making these Tests. 

STANDARD TRANSFORMER CORPORATION 
3378 ELSTON AVENUE CHICAGO 18, ILLINOIS 

NEW PRODUCTS (continued) 

wire lines and cables used in carrier 
communication may be achieved 
through the use of newly available 
toroidal loading coils. Coils are 
wound on high -stability iron - 
powder toroidal cores. Applicable 
to circuits using carrier frequencies 
of 3 to 35 kc, these coils in par- 
ticular combinations form a tuned 
loading system that provides a 
substantially flat nonreactive im- 
pedance characteristic throughout 
most of the range. Three different 
basic coils are available with in- 
ductances of 4.3, 2.6 and 4.1 milli - 
henries. Inductance of the coils is 
held within 0.02 mh of nominal 
value while the two windings on 

each coil are balanced to 0.1 per- 
cent of inductance value from 200 
cps to 35 kc. Maximum resistance 
unbalance is 0.03 ohm, current 
rating is 300 ma, and insulation 
between the windings withstands 
3,500 volts rms. 

_J 

Radioactive -Sample Changer 
EL-TRONICS, INC., 2647 N. Howard 
St., Philadelphia, Pa., has an- 
nounced model LSC shielded radio- 
active sample changes for use in 
radiology departments of hospitals, 
physical and chemical research 
laboratories and graduate schools. 
A sliding sample drawer contains 
two inches of lead at front and 
rear of the sample, so that when 
the sample is placed, actually two 
inches of lead completely enclose it, 
as well as a two -in. lead shield 
around the Geiger tube. To facili- 
tate decontamination and prevent 
back -scattering the slide is made 
of aluminum. Four slide positions 
offer fast counting of large num- 
bers of radioactive samples, which 

268 April, 1952 - ELECTRONICS 



 -s 

We of Supply% 

kr"] HEADQUARTERS 
tjJ FOR HERMETIC 

SEALED LEADI 
ULTIPLE 
EiDE 

Follow the lead of America's major electronic 

manufacturers - make Electrical Industries 

your one source of supply for all hermetically 

sealed terminal requirements-you'll bene -it by 

faster delivery, lower cost, and superior 

performance. E -I offers over 50 standardized 
types of sealed leads and multiple headers capable 

of meeting most requirements with mass production 

economy. Every E -I component is backed by over 

10 years of specialized hermetic sealing experient 

STANDARD 

SEALED LEADS 
STANDARD 

MULTIPLE HEADERS 

CUSTOM SEALS 

TO SPECIFICATIONS 

Made of hard glass preformed with 
microscopic air cushioning. Annealed 
to assure absolute freedom from 
thermal strains, precision fabricated 
to close tolerances. 

Vacuum tight headers with cushioned 
glass preforms, completely strain 
free, tin dipped and silicone treated 
in any optional features including 

CRT closures. 

Special types available for all appli- 
cations. Submit rough sketches iltus- 

trating your problem - recommenda 
Lion will be made promptly. Please 

mention quantities required. 

ENGINEERS AND CIRCUIT DESIGNERS! 
Write for these data sheets - Bulletin 949 containing 
complete information on standard sealed leads; Bulle- 
tin 950 with detailed engineering data on standard mul- 
tiple headers; Bulletin 951 describing octal style plug-in 

headers representing an entirely new principle of 
hermetic sealing; Bulletin 952 discussing end seals 
and covers for capacitors, condensers, and transformers. 
Estimates supplied without obligation. 

ELECTRICAL INDUSTRIES INC 44 SUMMER AVENUE, 
NEWARK 4, NEW JERSEY 

MANHEACTIJRFRç Of SPECIALIZED ELECTRONIC EQUIPMENT 

ce 

1 

r1 



NEW PRODUCTS (continued) 

111111111111M~ 

DO YOU MAKE 

ITES? 
If so, you'll be well repaid by getting the 

facts on a special group of Pure Ferric 

Oxides, developed by Williams and manu- 

factured especially for this purpose. 

Williams Ferric Oxides analyze better than 

99% Fe203. They contain a minimum of 

impurities. They are available in a broad 

range of particle sizes and shapes. Among 

them, we're certain you'll find one that's 
"just right" for your requirements. The 

proper application of Ferric Oxides to the 

manufacture of Ferrites is our specialty. So 

write today, stating your requirements. 

We'll gladly send samples for test. Chances 

are good that our Ferric Oxide "Know 

How" can save you considerable time and 

money. Address Department 25, C. K. 

Williams & Co., Easton, Pennsylvania. 

WILLIAMS 
COLORS Fr PIGMENTS 

C. K. WILLIAMS & CO. 
Easton, Pa. East St. Louis, Ill. Emeryville, Cal. 

tained. Mounting faces may be 
made to hanger all common servo 
motors, synchros, potentiometers 
and other electro -mechanical com- 
ponents. 

Selenium Rectifiers 
INTERNATIONAL RESISTANCE Co., 
401 N. Broad St., Philadelphia 8, 
Pa., has introduced its hermetically 
sealed selenium rectifiers with cell 
sizes as small as 0.060 in. diameter. 
Known as the Microstak line, these 
miniature units are available in a 
wide range of current and voltage 
ratings. Illustrated is the 36 y to 
4,500 v peak inverse rating unit. 
Actual measurement of the 4,500-v 
unit is 2e in. long ;< J2 in. diam- 
eter. Technical data bulletin SR -1 
is available from the manufac- 
turer. 

Toroidal Loading Inductors 
LENKURT ELECTRIC CO., 1105 
County Road, San Carlos, Calif. 
Impedance matching between open 
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For X Bcnd users, Bomac is now prrduc- 
ing the 13.63-A Band ,ass TR Tube. This 

addit on complements the lire of Band Pass 

TR Tubes already available in K and S Bands. 

The 1 E 63-A is a 4 -element tunable gap 

type, fact -cry adjusted -o produce a usable 

band wid t i from E 490 to 9578 mc. 

E omc c produces a :omplete line Gas 

Switc±iing Tubes. This includes TR, ATR, 

Pre T, and Attenuator Tubes for all micro- 
wave frequency bands 

18. ----- 

1863-A -YPICAL BAND PASS CURVE 

1B63 -A CHARACTERäTICS 

16 Insertion Loss 0.7 cb., nax. 

Flat Leakage 
Power, 40 KW. 40 rr w., max. 

Spike Leakage 
Energy, 43 KW. 0.2 erg, max. 

1.2 Recovery Time, 
40 KW. 4.0» sec., max. 

1.0 Arc Loss 0.8 db., max. 
84 8.f 8.8 90 9.2 

FREQUENCY (<MC) 

We invite your 
inquiries regarding 

ENGINEERING 
DEVELOPMENT 
PRODUCTION 

9.4 9 6 

ß/1/(f(Z'6Ø/'(ffO/'fJ 
INCORPORATED 

BEVERLY, MASSACHUSETTS 

Catalog on 're- 
quest. Write (on 
your company 
letterhead) ) 

Dept. C, Bomac 
Laboratories , 

Inc.,BeverlyMass. 
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Plastic clamp'. mditf2': s1' 
by Mali' for DuMont, t 
mu',ju acturers of 
ttlevision receivers. 

PI]stic cas 
storage ]a 

Ct,DBerti 

MAr' 
custom -molded components 

RCA -Victor Model 66X12 --Cabinet 
compression molded by MACK 
for the RCA Victor Division 
of Radio Corporation of America. 

Spe 
molded 
the original pia 

lºlT.3rour 
.Se- e of 

'Mack exper- 
ience dates back over three decades, to 
the beginning of the industry. From 
design to final inspection, Mack manu- 
facturing methods - keyed to the elec- 
tronic industry - give assurance that each 
part is electrically and mechanically cor- 
rect. Complete service from blueprint to 
finish features deliveries to meet your 
assembly line schedules. Inquiries will 
receive prompt attention; address Mack 
Molding Company, Inc., Wayne, N. J. 

MOLDED 
EXCELLENCE 

OVER 30 YEARS OF 
MOLDING SERVICE TO INDUSTRY 

for industrial 
tery mad_ by 

ries, Inc. 

olded by MACK tor the .: 

:A -Victor 16 -inch Television 
ceivers. 'olystyrene solves 

the high dallage problems. 

-FOR 

electronic, television, 

communication and 

electrical applications 
FROM 3 COMPLETE PLANTS 

NEW PRODUCTS (continued) 

circuits are also available. Write 
the company for engineering and 
application data. 

Tiny Power Resistors 
DALE PRODUCTS, INC., Columbus, 
Nebraska, has available miniature 
Power -resistors in two, five and ten - 
watt sizes. They offer completely 
welded construction from terminal 
to terminal for trouble -free per- 
formance. A special silicone ma- 
terial seals the resistance element 
making it impervious to moisture. 
Standard tolerance is 1 percent but 
tolerances as high as 0.05 percent 
can be furnished if necessary. 
Temperature coefficient is practi- 
cally flat. Resistance shift is less 
than 0.00002 percent per deg C. 
Illustrated price sheets are avail- 
able on request. 

Precision Gear Trains 
BOWMAR INSTRUMENT CORP., 4214 
Leo Road, Fort Wayne. Ind., an- 
nounces a new line of precision gear 
trains for instrument applications. 
They are available in ratios up to 
15,000 to 1 in the same general case 
dimensions. Shaft height from the 
mounting surface and shaft di- 
ameter are standard for use 
with conventional laboratory servo- 
mechanisms breadboards and com- 
ponents. Precision hobbed gears 
and bearings are used exclusively 
with the result that maximum 
efficiency, uniform torque and ab- 
solute minimum backlash are ob - 
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SYLVAN IA SOCKELS... 
report for Active Duty! 

Sylvania's full line of high quality sockets meets rigid military and civilian requirements 

JAN 7 -Pin Miniature Socket 
(Shield Base Type) 

For active military duty, Sylvania produces the JAN 7- and 9 -Pin miniature sockets. These are available in Low Loss Phenolic and Stea- tite with Beryllium Copper Silver Plated con- tacts. The contacts and center shield tab are hot tin dipped after complete assembly. 

1. 7 -Pin Miniature Socket (Bottom Mounting) 

2.R MA 9 -Pin Miniature Socket 
(Shield Bose Type) 

Mounting) 
3. Octal Socket (Top 

Tube Socket 

4, ouo0° Cathode 
Sylvania makes RMA 7- and 

For regular eTre uOOcta , Duo -Decal, etc., socketd 

mi General Purpose and Low Loss Phenolics 
s. 

9 -Pin M Write for new 
Available in 

with any complete descriptions: 
Sylvania 

combination 
of contact materials. 

giving des Parts Sales atria 
illustratePd 

Products 
g 

Dept. A 

Electric Products Inc., P 

Divi- 

sion, Warren, Pa. 

SYLVAN t A 
RADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS PHOTOLAMPS: TELEVISION SETS 
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SH.B11TTON CONI 

AMPEX ELECTRIC CORPORATION 
Redwood City, California 

4dvanced Series 400-A 

Write for Bulletin A-1'11 

NEW PRODUCTS (continued) 

at 500 v d -c, capacitance values of 
the units range up to 100 µu.f. 

Rectifier Protection 
FENWAL, INC., Ashland, Mass. 
Thermostat control on high -current 
selenium rectifier stacks is accom- 
plished by building -in special ther- 
moswitch units that turn off main 
power before chance overheating 
can destroy the selenium layer on 
the rectifier plates that compose the 
stack. The thermal switch circled at 
right is used to sound visual and 
audible alarms. 

Selenium Rectifiers 
INTERNATIONAL RECTIFIER CORP., 

1521 E. Grand Ave., El Segundo, 
Calif., announces a new line of 
hermetically sealed selenium recti- 
fiers in metal cases filled with inert 
gas and provided with standard 
tube terminals to fit standard 
sockets. All standard tube mount- 
ings are available. The unit illus- 
trated, No. W15CM, is rated at 390 
v rms input; 550 v peak inverse; 
120 ma, 160 v d -c output at 35 
C ambient. Half -wave and bridge 
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NEW, Advanced design Oscilloscope... 

>- 

for precise, quantitative studies of pulse 
waveforms, transients and other high or 

low speed electrical phenomena 

Mir WIMP 
LFE Model 401 Oscilloscope . 

A high gain, wide band, versatil 

general purpose instrument 

Advances in electronics have placed greater 

demands on the time, frequency, and 

amplitude measuring capabilities of labo- 

ratory oscilloscopes. LABORATORY FOR 

ELECTRONICS, INC., recognizing the 

ever-increasing requirements of the rapidly expanding electronics 

industry, and using specifications set forth by electronic 

engineers, has developed the Model 401 oscilloscope to provide 

the features and conveniences required in a medium price, 

general purpose instrument. 

-6YlAl A.4, -,SEC iEtAr- SE' 

0-.60" 
O-'"%-5000 - UT, 

\ 
,¡ 

Y -Axis 

Deflection Sensitivity -15 millivolts 
peak-to-peak/cm 

Frequency Response-DC to 1 Mc 
Transient Response-Rise Time - 

0.035 microseconds 
Signal Delay -0.25 microseconds 
Input line terminations -52, 72, or 

93 ohms, or no termination, for 
either AC or DC input 

Calibrating Voltage -60 cycle 
square wave 

Input Imp. -1 megohm, 30 mmf. 

SPECIFICATIONS 

X -Axis 

Sweep Range -0.01 sec/cm to 0.1 
microseconds/cm 

Delay Sweep Range -5-5000 micro- 
seconds in three ranges-contin- 
uously adjustable 

Triggers-Internal or External, -I-- 

and -, or 60 cycles, or delayed 
trigger outputs are available at 
suitable binding posts. 

Built-in trigger generator for trig- 
gering external circuits and 
sweeps. 

SWEEP ,c,C1OA.. 

.Ex1\ ,]klAT2 

General 

Low capacity probe 
Functionally colored control knobs 

conveniently grouped 
Folding stand for better viewing 
Adjustable scale lighting 
Facilities for mounting oscilloscope 

cameras 
Dimensions -12 /2" wide, 15" high, 

19" deep 
Weight - 55 lbs. 
Price-$895. F. O. B., Boston 

Write for full color booklet with complete information. 

LABO A.TORY 
ELECT OorN.ICS, INC. 43 LEON STREET BOSTON 15, MASS. 
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,57«, 
AND SIGMA SENSITIVE REL 

An electrical relay is in some ways like an amplifier -a 
small impulse (to its electromagnet) controls a large 

amount of power ( through its contacts). 

A measure of sensitivity for any electrical relay might be 

the smallest amount of power required to operate its 

switch. Thus, a relay that operates at .001 watts would be 

considered (ten times) more sensitive than one that re- 

quires .01 watts for operation. 

A more complete comparison of sensitivity in relays would 

consider other factors. For example, two relays of the 

same size and weight might both operate on .001 watts. 

Yet, while one could switch a load of only 10 watts, the 

other could safely and effectively switch a load of 100 

watts. Naturally, the latter should be considered as having 

more amplification or "gain". 

Other factors to be considered in such a comparison might 

include speed of response, accurate repeatability, resist- 

ance to vibration. 

Sigma, as specialists in sensitive relays, limits its field of 

relay manufacture to relays that combine with sensitivity 

to extremely low input power one or more of the follow- 

ing characteristics: 
POWER GAIN COMPUTING CHARACTERISTICS 

LOW DISTORTION (AS IN TELEGRAPHIC IMPULSES) 

MEASUREMENT SMALL SIZE AND WEIGHT 

You may have a problem on which Sigma could help 
materially. We welcome your inquiry. 

YS 

SIGMA INSTRUMENTS, INC. 
CS PEARL ST., SO. BRAINTREE, BOSTON 85, MASS. 

NEW PRODUCTS (continued) 

repetition rate of 1,000 pps, and a 

pulse width of 0.5 p.sec, at 9,300 mc. 

The tube can be used in equipment 
having a maximum transmitting 
power of 100 kw. 

Parabolic Antenna 
THE WORKSHOP ASSOCIATES, DIVIS- 

ION OF THE GABRIEL Co., 135 Cres- 
cent Road, Needham Heights 94, 

Mass. Faced with the requirement 
for an antenna to use with a com- 

pletely pressurized system, the com- 
pany has redesigned its standard 
2,000 -mc models to maintain a pres- 
sure of 8 to 10 lb per sq in. Solving 
the problem of increased radome 
density, vswr has been held under 
1.25 -to -1 for the dipole style feed. 
The new feed is designed to mate 
with in. Teflon flexible copper air 
line, having 0.045 -in, wall and fl -in. 
conductor. However, it can be 

simply adapted to brass line where 
desirable. 

Small Ceramic Capacitor 
SPRAGUE ELECTRIC CO., North 
Adams, Mass. Use of the type 
503C, a small feedthrough ceramic 
capacitor for filtering leads passing 
through a chassis, paves the way to 
marked efficiencies in the design and 
production of tv equipment. For 
protection against humidity the 
small ceramic disk element is resin - 
sealed in a recessed cup at the top 
of the metal ferrule. The through 
lead passes through a hole in the 
center of the dielectric disk. Thus 
there is equal radial distribution to 
the grounded outer shell of all high 
frequencies being bypassed. Rated 
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HASERVES NATIONAL DEFENSE 

Whenever Electronics Lend Ears to the Fleet 

Among the countless contributions which electronic engi- 
neers are making to our armed services, high importance 
must be placed on long-range eyes and ears for the fleet... 
...not only in increasing the deadliness of its own undersea 
craft, but equally in protecting its surface vessels from enemy 
submarines. And throughout the field of electronics, high 
importance is likewise placed on the dependable long life 
and rigid adherance to specifications found in Hi -Q compo- 
nents. Among the countless ceramic 
units carrying the Hi -Q trademark, 
you'll find disc capacitors of by-pass 
and 'temperature compensating types 
...tubulars, plates and plate assemblies 
...new high voltage capacitors in many 
styles...trimmers, wire -wound resistors 
and chokes. You'll find, too, that HE -Q 
engineers are your best source for 
specially designed components to meet 
your specialized, individual needs. 

k''HrQ is .a reKis 
te, -ed trademark 

L 

H -Q PLATES AND PLATE ASSEMBLIES 

Hi -Q Plate Capacitors can be produced in 
single and multiple units in an unlimited 
range of capacities up to guaranteed mini- 
mum values of 33,000 mmf per square inch. 
The number of capacities on a multiple unit 
is limited only by the K of the material and 
the physical size. In Hi -Q Plate Assemblies 
(printed circuits) the number of combina- 
tions of condensors and resistors which can 
be incorporated on a single unit is virtually 
endless... again, limited only by the K of the 
material and physical size. 

A ER O.rl CORPORATION ORPORAT/ON 
-Export.: 411 

OL ºAN, NEW YORK, U S. A. 

-- 
32nd St., New Yolk 17 N.. Y. : Cable: AERCK4P, M. Y. : In Canedn: AEROVOX CANADA ITl., Ramlltnn, Ont. 

JOftI{ER ADDRESS: 740 BePeville Ave , New. Bedford, Mas,. 
SALES C IF F I C_ E -S A L I PRINCIPAL CITIES 
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copper -oxide or selenium stacks. 
Models being produced include those 
in single-phase, half -wave ratings 
of 12 v, 0.4 ampere ; 21 v, 0.4 am- 
pere; 27 v, 0.4 ampere; and 6 v, 6 

amperes. They are designed for 
power conversion in intricate com- 

puting machines, radar devices, and 
other applications where size and 
weight requirements are at a pre- 
mium. Operation tests at the rated 
voltage over a 5,000 -hour period 
indicate no change in forward re- 
sistance and reverse leakage. 

Small C -R Tube 
VACUUM TUBE PRODUCTS, 506 South 
Cleveland St., Oceanside, Calif. The 
large tube illustrated is the stand- 
ard 5CP type of c -r tube. The small 
one is a miniaturized version called 
the VTP ESP type. This tube is 
approximately electrically inter- 
changeable and is excellent for such 
applications as miniature radars for 
airborne use. It is made in screens 
of P1 through the company's re- 
cently registered P-19, an extremely 
long -persistence orange phosphor. 

Servo Amplifiers 
SERVOMECHANISMS INC., Post and 
Stewart Aves., Westbury, Long 

Island, N. Y., has available two new 

servo amplifiers featuring a her- 
metically -sealed, oil -filled packaging 
technique. The packaging design 
provides for greater heat dissipa- 
tion and elimination of hot spots, 
longer tube life, greater resistance 
to vibration and shock, and a great 
saving in space. Designated as 

types SA104H (illustrated) and 
SA112H, they supply outputs of 9 

w at 115 v and 3 w at 30 v, respec- 
tively. Type SA104H was primarily 
designed for use in high-perform- 
ance servo loops and incorporates a 
derivative control network. The 
SA112H is intended for use in 
analog computer servo loops and is 
designed for velocity damping, fur- 
nished by a tachometer generator. 
The amplifiers are designed as 
miniaturized, plug-in units, in 
which all the electronic elements 
required for one function in a con- 
trol system are packaged together. 

Two -Gun C -R Tube 
ELECTRONIC TUBE CORP., 1200 E. 
Mermaid Lane, Philadelphia 19, Pa. 
Type 52HAP7 two -gun multipost 
accelerator band c -r tube is similar 
to RTMA type 5SP7 except for be- 
ing designed for operation at con- 
siderably higher accelerating volt- 
ages. A maximum of 25,000 v d -c 

can be applied to the final post ac- 
celerator anode. In addition, a new 
type aluminized screen permits 
greater luminous efficiency in tubes 
designed to operate at accelerating 
voltages above 5,000 v. Under typi- 
cal conditions with the final anode 
operating at 10,000 v, the second 
anode potential maintained at 2,000 
v (with the interim post accelerator 
anodes being fed from a series of 
25-megohm bleeder sections) the 
focusing anode potential will be be- 
tween 362 and 695 v with control 
grid cutoff between -30 and -90v. 

Terminal 
INTERNATIONAL RESISTANCE CO., 

401 N. Broad St., Philadelphia 8, 

Pa., has available the type HS -1 

solder -seal type terminal with a 

molded Polytrifluoromonochloroc- 
thylene resin insulating the solder 
seal ring from the center terminal 
rod. The Kel-F molded body is 
chemically inert to organic solvents, 
acids and fumes. It is unaffected by 
high humidity, has zero water ab- 
sorption and high resistance to 
thermal shock (-70 to +190 C). 
Overall length is 115g in.; dielectric 
strength, 5,000 v (rms) 60 cps; 
corona starting voltage, over 2,000 

v (rms) 60 cps. 

Gas Switching Tube 
GENERAL ELECTRIC CO., Schenec- 
tady, N.Y. Type 6038 small broad- 
band gas switching tube that re- 
sembles a miniature cigarette 
lighter was designed for viewing 
objects at close range on radar 
screens. The tube acts as a switch 
to decouple the transmitter from a 
common transmitting and receiving 
antenna to allow the antenna to re- 
ceive the return signal after a radar 
signal has been transmitted. It 
cuts recovery time to only 8 N.sec 

at a power of 50 kw, with a pulse 
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RAYTHEON 
Aweivd, 
. . .this relia 

...,,. 
.. 

This great, new plant at Quincy, Mass. - 
bringing the total ReceivingTube Division 
manufacturing area to 400,000 square feet - is devoted exclusively to the produc- 
tion of Raytheon quality tubes. It is now 
operating full blast to meet, and meet 
promptly, the tremendous demand for 
Raytheon Reliable Miniatures.* 

*RAYTHEON WAS THE FIRST... 
to develop ARINC Reliable Tubes and produce 
them in quantity. CK5654, the first ARINC type, 
was initially shipped in October 1947. 

oesokyi 
dos 

of Reliable 

f 

the .2 ti ar 
mix 

V (duer p al control grid 

CK 5726 
the high perveonce 

twin diode 

CK 5749 
the remote-cutoffpentode 

amplifier P 

the 

Close to 400 Raytheon distributors are at your service on these tubes. 
Application information is yours for the asking from Raytheon at 
Newton, Chicago, Los Angeles. 

c 
the S410P 

triot 
e 

cK 
m edium 

Mu 
dual triode 

RAYTHEON MANUFACTURING COMPANY 

CK 5654 
the high Gm RF pentode 

$ c 
th K 

8 tube, all 
purpo 9ood 

framse power 
oudia to S ut 

me. 

RAYTHEON 

Newton, Moss., Chicago, 111., Atlanta, Ga., Los Angeles, Calif. 11WWt/lytre rn leZe ionirt 
RELIABLE SUBMINIATURE AND MINIATURE TUBES CERMANIUM DIODES AND TRANSISTORS RAM TURES - RECEIVING *NU PICTURE TUBES MICROWAVE TUBES 
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IZ LW PRO UCTS 
Edited by WILLIAM P. O'BRIEN 

Miniature Tubes And Components Still in Spotlight ... Insulating 

Materials Find Wider Use In Ruggedization Program ... Industry 

Literature Briefed For Busy Engineers (see p 301) 

A -M/F -M Tuner 
ALTEC LANSING CORP., 9356 Santa 
Monica Blvd., Beverly Hills, Calif. 
Model 303A a -m/f -m tuner, which 
includes a built-in power supply and 
multistage audio circuit, was de- 

signed for use in home music sys- 
tems but is also adaptable for in- 
dustrial and broadcast applications. 
The a -m section is a superhetero- 
dyne type, designed to provide a 

broad -band flat -top curve. The f -m 

circuit employs two ground grid r -f 
stages, a separate oscillator and 
triode mixer stage, two stages of i -f 
amplification and a ratio detector. 
The cathode follower output stage 
of the amplifier enables the tuner to 
be connected to any power amplifier 
with a high -impedance input. Sep- 
aration may be as great as fifty feet. 

R -F Choke Coils 

JEFFERS ELECTRONICS, INC., Dubois, 
Pa., is manufacturing a new series 
of radio -frequency choke coils fea- 
turing smaller size and extremely 

wide range of inductance. Made 

with insulated copper wire, the coils 

have a rugged molded jacket made 

of a mineral -filled thermosetting 
compound that permits use under 
the most severe service conditions. 
The coils, made in types 101, 102 

and 104, have no shorted end turns 
and the windings are soldered to the 
leads. 

Ferrite Pulse Transformer 
POLYPHASE INSTRUMENT Co., Bryn 
Mawr, Pa., is introducing a new 
line of pulse transformers taking 
advantage of the high -frequency 
magnetic qualities of ferrite core 
materials. Due to the high re- 
sistivity of ferrites, eddy currents 
are almost negligible and extremely 
short rise times are possible. A 

1-p.sec blocking oscillator trans- 
former built to MIL -T-27 speci- 
fications is illustrated. Other ferrite 
transformers can be designed and 
manufactured to customer circuits 
or specifications for application as 
blocking oscillator, isolation, im- 
pedance matching, line driving, and 
wideband input and output trans- 
formers. 

Output Power Meter 
DAVEN Co., 191 Central Ave., 

Newark, N. J. Type OP -961, a 50 - 

watt output power meter has been 

especially designed to read power 
or impedance accurately at all im- 

pedances over the a -f range. With 
an impedance adjustable over a 

range of 40 steps from 2.5 ohms 
to 20,000 ohms, the instrument will 

measure 50 w in steps of 0.1 mw. 

It is also calibrated to measure 
decibels from -10 db to +47 db. 

Over a range of 20 to 15,000 cycles 
the readings can be relied upon 
within 2 percent. This may be 

attributed to the characteristics of 
the impedance -changing network, 
which remains essentially resistive 
at audio frequencies, and the 
meter -multiplier network, which 
has a constant impedance at all 

frequencies. 

Industrial 
Rectifiers 
GENERAL ELECTRIC CO., Schenectady 
5, N. Y., has developed a line of 
germanium industrial rectifiers that 
can operate at current densities up 

to 1,000 times greater than existing 

Germanium 
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Bradley 

SELENIUM AND COPPER 
OXIDE RECTIFIERS 

development and low cost 

production of 

precision rectifiers 
Even while expanding, we have retained the basic operating character- 
istics of a production laboratory. Our manufacturing operations are 
laboratory methods placed on a volume production basis. 

This means that your regular rectifier requirements are not simply 
manufactured. They are lab -controlled. You can depend on Bradley 
rectifiers to perform according to specifications, not just in a majority 
of cases but in all cases. 

And being a production laboratory, we have the ideal facilities for handling special rectifier problems. If we make your rectifier in our laboratory, you can count on a production component that will duplicate 
performance in every respect. Just as important, you can be sure of the 
lowest possible unit cost for a rectifier of this type. 

VACUUM -PROCESSED for PERFORMANCE AS RATED 

SELF -GENERATING 
PHOTOELECTRIC CELLS BRADLEY LABORATORIES, INC. 

168 COLUMBUS AVENUE NEW HAVEN 11, CONNECTICUT 

SELENIUM RECTIFIER SR 114 

USED AS PRECISION LIMITER 

This hermetically sealed 
rectifier was developed to 
restrict current flow with- 
in critical specified limits. 
It typifies the laboratory 
type job that Bradley 
can produce on a produc- 
tion basis. Tests for this 
rectifier are critical to a 
hundredth of a volt, and 
many principal values are 
fractions of a volt. 

1 j 
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Coaxial 
RF Switching 

Problems 

o 
TRANSCO will take it from here... 

TRANSCO not only produces the most 
complete line of COAXIAL RF 
SWITCHES but the most advanced 
designs for efficient coaxial RF switching 
applications at radar frequencies. 

All these units have motor -driven actua- 
tors, straight end instead of lossy angle 
connectors. They are precision built to 
stringent military specifications for the 
most critical applications requiring effi- 

cient performance under extreme temper- 
ature and shock conditions. 

The design and manufacture of coaxial 
RF switches and associated components 
for both military and civilian require- 
ments has been one of the specialties of 

TRANSCO PRODUCTS for years. Many 
types are in present production and a 

few examples are illustrated. 

TRANSCO works far ahead on design 
and development. So if you have 

a tough coaxial RF switching 
problem... TRANSCO will take 
it from HERE. There is no 

\equivalent 
to TRANSCO 

performance. 

A new Brochure and complete engineering data are available 

#1460-2 SPCC 

:1460-3 SP3T 

#1460-4 SP4T: 

#1463-24 SPDT 

460-30 DP -TRANSFER 

UCTS, INC. 

DESIGNERS & ' 
OF MECHANICAL & ELECTRONIC AIRCRAFT (EQUIPMENT 

12210 Nebraska Avenue, Los Angeles 25, California 

PRODUCTION TECHNIQUES (continued) 

bomber by using Remington 36T 
mobile coolers. These are trailer - 
mounted air-conditioning units that 
can be moved from plane to plane. 
Air with a cooling power of 39,000 
btu per hour is blown into the plane 
through a flexible 25 -foot duct that 
is entirely retractable into a sch- 
norkel atop the trailer. Construc- 
tion of the duct is much like that of 
a child's jack-in-the-box. 

Transmitter Tube Packaging 
SPRINGS and chains support the F- 
5918 high -frequency triode within 
a wood framework devised at Fed- 
eral Telephone and Radio Corpora- 
tion's Clifton, N. J. plant to pre- 
vent damage during shipping. Ply- 
wood pieces clamped around an 
anode flange provide anchor points 
for the supporting chains. Woven 
cotton strips limit movement of the 
tube, so it cannot strike the sides 
of the container when dropped from 
any position. In shipping, a card- 
board carton is slipped over the 
wood framework. 

Sixteen stiff coil springs support and 
position this heavy transmitting triode 

within its wood shipping frame 

254 
April, 1952- ELECTRONICS 



GOING.. .GOING .. . cone . . 
'Twas a balmy evening in March after 
one of those days when you are sure 
Spring is here-.but know all too well 
it is still around the corner. As Eleazer 
Yoder crossed the yard, after putting 
his week-old turkey poults "to bed," he 
felt the wind change. Well - no need 
to worry. That new electric brooder 
would take care of any temperature 
change. Those poults were Eleazer's 
pride and joy. Were is right, for in the 
morning they were "all." During the 
night the temperature dropped, but the 
brooder didn't respond . . . the elec- 
trical insulation had failed. That par- 
ticular manufacturer's name went down 
on Eleazer's black -list and sales in the 
area dropped sharply. 

You can't afford to take chances on 
product breakdown and loss of customer 
good -will through inferior electrical in- 
sulation. Here's where BH Fiberglas can 
help you, with a sleeving or tubing for 
every electrical application. 
There's BH Extra Flexible Fiberglas 
Sleeving for instance, a primary insula- 
tion for low voltages where heat resist- 

ance and flexibility are important. Made 
without hardening varnish or lacquer 
it is permanently flexible through a 
temperature range of -67 °F. to 
1200°F. Color stability to 300°F. BH 
Extra Flexible spreads to cover knobs, 
terminals, irregular objects, and through 
a patented process, plus an organic 
saturant, it will not fray or ravel. 
As a supplementary insulation, BH 
Extra Flexible fully meets Underwriters' 
specifications. Permanently rounded, it 
handles easily - slips on quickly and is 
a definite time-saver over old-fashioned 
hand -wrapping methods. 
BH Extra Flexible Fiberglas Sleeving is 
one of a family of electrical insulations, 
each designed to meet particular con- 
ditions in service. Give us a few facts 
about your requirements - product, tem- 
peratures, voltages - we will gladly send 
free samples for testing purposes. 

Address Dept. E-4 
Bentley, Harris Manufacturing Co. 

Conshohocken, Pa. 

GBH Non -Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). "Fiberglas" is Reg. TM of Owens-Corning Fiberglas Corp. 
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BRUSH and the future of 
ma:netic recording... 

Multiple recording head capable of recording 14 channels simultaneously. 

MAGNETIC RECORDING is only an infant in the field 
of electronic devices, but it is a lusty infant. First 

developed to record sound, it has already invaded many 
other widely diversified fields. 

Brush engineers have pioneered many of the develop- 
ments in magnetic recording. From Brush laboratories 
came the first practical tape recorder for general use 
-the Brush Soundmirror.* Other Brush developments 
have made possible the application of magnetic record- 
ing to memory storage, to instrumentation, to multiple 
channel recording. 

Right now in the Brush laboratories, scientists, and 
engineers are working on projects that will bring new 
applications, new techniques, and new devices to the 
field of magnetic recording. In this field, as in piezo- 
electrics and ultrasonics, Brush's business is the future. 
Write for further information about magnetic recording equipment. 
*T. M. Reg. 

THE 

7 

DEVELOPMENT COMPANY 
3405 Perkins Avenue Cleveland 14, Ohio 

Piezoelectric Crystals & Ceramics 

Magnetic Recording Equipment 

Acoustic Devices 

Ultrasonics 

Industrial i Research Iestrumrits 

PRODUCTION TECHNIQUES (continued) 

former soldering and unsoldering 
operations. 

Included in the total saving is 2 

cents gained by salvaging the cut- 
off wire. This wire costs 4 cents 
to restrip for use elsewhere in pro- 
duction, but is then worth 6 cents. 

Chassis Chutes 
AN EASILY -CONSTRUCTED plywood 
chute extending across the ends of 
two punchpress lines permits trans- 
fer of chassis units by gravity, 
eliminating trucking or carrying by 
hand in the riveting department of 
the CBS -Columbia television plant 

Chassis units coming off punchpress at 
left rear are put into plywood chute, 
and slide within easy reach of operator 

on second line of presses 

in Brooklyn, N. Y. Four slides each 
hold three units, giving a storage 
capacity of twelve. Wood strips 
form the bottoms and sides of the 
slides, and a metal angle bracket 
at the bottom serves as a stop. The 
angle of the slide is determined by 
trial. 

Cooling Technicians in 
Sun -Baked Airplanes 
PLANES exposed to the sun on 
ramps at aircraft plants can de- 
velop interior temperatures exceed- 
ing 130 F. Time is then lost in 
production because personnel doing 
final electronic assembly work and 
testing cannot stay in the plane. 

The Wichita Division of Boeing 
Airplane Co. solved this problem in 
connection with the B-47 Stratojet 
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Especially in custom 

made and special purpose 

TRANSFORMERS 

KEYSTONE PRODUCTS COMPANY 
904.6 Twenty -Third Street, Union City, N. J., UNion 6.5400 

IIIIij11,IIIIIuiuIIIIIIIIIII 
Send 

us your 
dress name 

9uestond od-. KEYSTpNE.,' re 
"THE 

11"teresting iittie We're 'f s On /n_ 
sending 

tomogozino former users trans_ every month. 

iiIiI!IIIHIflflhihhiIIiiiiiiniiiiiine 
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le) WITH 

TURBO 

WIRE MARKERS 
AVAILABLE IN TUBING OR TAB TYPES TO 
MEET YOUR EXACTING SPECIFICATIONS 
Fine quality Turbo varnished tubing and extruded plastic tubing are used 
exclusively in the precision fabrication and printing of Turbo Wire Markers. 
While originally developed for identifying electrical conductors, Turbo Markers 
are being employed extensively on oil, fuel and air lines; hoses; control rods, 
cables and other piping and connections. Any legend or trademark that can be 
drawn or printed may be reproduced clearly on the marker face in black, purple, 
green, blue, red and white. 

Available with controlled diameter from No. 24 gage (.022") to 11/2" in standard 
tubing colors white, yellow, green, blue, orange, red and black. Can be supplied 
in 146" fractional lengths up to 4". 

Send for descriptive folder, samples and specification 
sheet. Quotations made on receipt of blueprint 
and/or drawing with detailed information. 

THE WILLIAM 

TURBO IL 
AND CO., INC. 

INSULATING MATERIAL SPECIALISTS SINCE 1920 
106 VALLEY STREET, WILLIMANTIC, CONNECTICUT, U.S.A. 

TURBO Insulated Wire and Wire Markers 
Extruded Tubing Glass Tubing Varnished Tubing 

Glass Sleeving Saturated Sleeving 
Cambric Cloths Tapes Papers Mica 

SALES REPRESENTATIVES IN PRINCIPAL CITIES 

PRODUCTION TECHNIQUES (continued) 

ber and name of the missing com- 
ponent in the Camden plant of 
RCA's Engineering Products De- 
partment. These signs aid assem- 
blers in spotting equipment await- 
ing critical components, prevent 
units from being placed in stock 
incomplete and show dramatically 
to executive or other visitors the 
reason why production is stalled. 

Long Leads Cut Cost 
A TOTAL saving of 21.8 cents per 
unit is achieved in Emerson's 
Jersey City plant by making the 
leads for a certain military compo- 
nent much longer than is necessary 
for the final product. Previously, a 
special final test of the unit inside 
a chamber made it necessary to 
solder on extra wires temporarily 
with lap joints to bring connections 
out of the chamber. In the new 
technique, the leads are made long 
enough initially for the test, and 
are cut to correct length afterward. 
It is then necessary to strip the 
ends of the leads by hand with 
notched sidecutting pliers, but this 
takes far less time than did the 

STORING REPAIR 
PARTS 

Holes in corrugated cardboard provide 
convenient storage for a large variety 
of small parts needed at television re- 
ceiver troubleshooting and repair po- 
sitions in Teletone's Elizabeth, N. J. 

plant 
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1)(491-50t 

tv 

-that keeps pace with the growth of the electronic industry 

-that meets fully the performance requirements of all 

radio and tv set manufacturers 

-that safeguards dealer service work TUNG-SOL 
RADIO, TV TUBES, DIAL LAMPS 

TUNG-SOL ELECTRIC INC., Newark 4, N. J. - Sales Offices: Atlanta Chicago Culver City Dallas Denver Detroit Newark 

Tung -Sol makes All -Glass Sealed Beam Lamps, Miniature Lamps, Signal Flashers, Picture Tubes, Radio, TV and Special Purpose Electron Tubes 
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SANBORN 
RECORDING EQUIPMENT 

AMPLIFIERS 

RECORDERS 

SEPARATELY 

INTERCHANGEABILITY 
of Preamplifiers and 
Amplifiers permits 
recording of many 

different types 
of phenomena. 

DRetR AMPLIFIERS 

Any of the recording channels 
in the three systems at the 
right may include either a 
Strain Gage or General Purpose 
Amplifier, or the latter in com- 
bination (in 2-, and 4 -channel 
systems) with either AC or DC 
Preamplifiers. For, any of the 
Amplifiers or Preamplifiers pro- 
vided for in a system may be 
quickly removed from its place 
in the system and as quickly 
replaced with an alternate 
type. 

or 

GENERAL PURPOSE-AC oper- 
ated driver amplifiers; comprising 
three direct coupled push-pull 
stages. 

STRAIN GAGE-Modulated 
carrier type for use with strain 
gage and resistance thermometer 
elements; strain gage, differential 
transformer, and variable reluc- 
tance transducers. 

ONE-, TWO-, AND FOUR - 
CHANNEL. Permanent records 
produced by inkless, heated stylus 
on plastic coated paper in true 
rectangular coordinates. May be 
used in ANY position. Extremely 
rugged. 

caAINw4riaw 

Write for completely de- 
scriptive, illustrated catalog. 

SINGLE -CHANNEL Recording 
Systems - comprising either a 

General Purpose or Strain Gage 
Amplifier in combination with a 
one -channel Recorder Assembly. 
Standard paper speed at 25 
mm/sec., slower speeds available. 
Paper width 6 cm with 5 cm re- 
cording area. 

TWO -CHANNEL Recording 
System-Two channels operate 
independently of each other, but 
record simultaneously. Eight pa- 
per speeds. Timing and coding. 
Each channel 5 cm. recording 
width. 

FOUR -CHANNEL Recording 
System-Up to four phenomena 
on one record, using the same 
principles and methods as the two 
systems above. Eight paper 
speeds. Provision for use of 4-, 2-, 

or I -channel recording paper. 

SANBORN 
COMPANY 
CAMBRIDGE 39 
MASSACHUSETTS 

PRODUCTION TECHNIQUES (continued) 

carton. The width dimension of the 
carton is just right for bringing 
the set up tu orking height, hence 
cartons go through on their sides. 
The carton also serves in lieu of 
the wood pallet otherwise required 
for moving cabinets on roller con- 
veyor lines. 

Blueprint Hanger 
LARGE blueprints used in assembl- 
ing small quantities of an electronic 
unit are mounted on sheets of cor- 
rugated cardboard suspended by 
ropes going over ceiling pulleys, at 
DuMont's Television Transmitter 
Division plant in Clifton, N. J. 

The print for the particular job 
of the day is lowered until it just 
touches the bench top, where it is 
upright facing the operator yet 
much more protected from damage 
than a print laid out on the bench 
surface or propped up without the 
protective backing. Masking tape 
is used to fasten the print to the 
carboard. A i x i -inch wood strip 
across the top provides rigid anchor 
points for the ropes. 

When work with a print is com- 
pleted, it is pulled up to the ceiling 
for storage if likely to be needed 
again within a few weeks, or taken 
off the cardboard for conventional 
storage if no further production of 
that item is contemplated in the 
near future. 

Missing -Part Signs 
WHEN units are held on an assem- 
bly line awaiting a missing part, a 
hand -lettered sign is propped 
against the end unit, giving num- 

Sign shows at glance that missing 
power transformer is holding up produc- 
tion of these power supply units for 

field television cameras 
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STOKES A\(COVC 

PUV PS...,tk4cc,jte' 

vccaumpleatue 

High volumetric and mechanical 
efficiency make these famous pumps economical 

and reliable units in any vacuum system. 

Capacities of Stokes Microvac Pumps run from 15 to 
500 cfm ... pressures to 10 microns absolute. Power 

consumption is low and the top - 
mounted motor contributes to compact 

design requiring minimum floor space. 

Lubrication of the four moving parts (including the 
exhaust valve of corrosion -resistant Teflon) is fully automatic. Thère 
are no stuffing -boxes or grease fittings, and no packing. 

Send for FREE Stokes 

Vacuum Calculator. This 

slide rule determines needed 

pump capacity for any job...shows 

Centigrade to Fahrenheit conversion. 

Other useful conversion tables 

and scales on reverse 

of rule. 

Parts are precision -finished, standard and interchangeable. Freedom 
from wear assures years of trouble -proof service. 

Stokes is the only manufacturer of equipment for complete 
vacuum systems, including Microvac mechanical pumps, oil diffusiot. 
pumps, McLeod Gages and Vacuum Valves. 

Consult with Stokes on the 
machines, house vacuum 
systems,vacuum impreg- 
nation, vacuum furnaces, 
vacuum metallizing, and 
to other applications in 
which vacuum deserves 
exploration. 

application of vacuum to rotary exhaust 

STOKES 
F. J. STOKES MACHI 

STOKES MAKES 

Plastics Molding Presses, 

Industrial fabletting 

and Powder Metal Presses, 

Pharmaceutical Equipment, 

Vacuum Processing Equipment, 

High Vacuum Pumps and Gages, 

Special Machinery 

NE COMPANY, 6046 TABOR ROAD, PHILADELP HIA 20, PA. 
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Supplying the NERVE SYSTEM 

for Electronic Equipment 

SPECIAL HARNESSES, 
CABLES and CORDS for 
FASTER, ECONOMICAL 
ASSEMBLY 

Constructed of Wires 
Conforming to Joint 
Army, Navy and Air Corps 
Specifications 

. 

Consult LENZ on any 
of your wiring problems 

LENZ ELECTRIC MAN U FACTU RI NG CO. 
1751 North Western Avenue 

ELECTRONICS - April, 1952 
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For better 
controls 
through better 

Hermetically 

Sealed Relays 

SPECIFY 

he most advanced hermeti- 
ally sealed relays can best 

designed and produced by 
a rm like Leach which pio- 
n: -red this field from the be- 

ing. 

ere at Leach you will find 
corn lete engineering, testing 
and .roduction facilities to 
help ou solve your relay 
proble s in the electrical and 
electro .'c fields. 

The u surpassed dependa- 
bility of each Relays has 
been prov:d by nearly four 
decades of -adership in pro- 
viding all tykes of relays for 
maximum .erformance 
under competi ive operating 
conditions. 

g 

FOR BETTER CONTROLS 

THROUGH BETT-' RELAYS 

-Spec y Leach 

vv 
DTT5tií7 REsteil 
EATC® LAY CO 

No. 637SS, AN3307-1 
2PDT Hermetically Sealed, 

Solder Terminal Type 

No. 637PS 
2PDT Hermetically Sealed, 

Plug -In Type in Octal Plug 

No. 9031 SS 

3PDT Hermetically Sealed, 

Solder Terminal Type 

Performance characteristics for the 

Relays illustrated above are as follows: 

Contacts rated: 10 Amps. 
Resistive and inductive at 29 VDC. 

6 Amps. Motor load at 29 VDC. 

10 Amps. Resistive at 115 VAC, 400 cycles. 
Coil 24-28 VDC. 

11 CC aa 11 izAteh o 
5915 AVALON BOULEVARD LOS ANGELES 3, CALIFORNIA 

Representatives in Principal Cities of the U.S. and Canada 

PRODUCTION TECHNIQUES (i ontinucd) 

Angle brackets hook over side of 
chassis to hold spacer black 

subjects the chassis to a desirable 
vibration during the ride down the 
steel rollers, accelerating the failure 
of defective joints and components 
so that they are caught in final test. 

Racks for Spare Parts 
A WOOD tray propped at an angle 
and partitioned with Masonite 
strips provides convenient storage 
for spare miniature tubes at repair 
positions for military radio com- 
munication equipment at Federal 
Telephone and Radio Corp., Clifton, 

Easily -made slide for keeping variety 
of spare miniature tubes within reach 
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service In quality In selection 

In service -75 years of "Know -How" can prove un- 
beatable when it comes to satisfying your require- 
ments promptly and accurately. 

In quality - 75 years of "Know -How" packs a lot of 
accomplishments - in research, development and 
manufacture - to provide a dependable standard in 
all Lavite Ceramics equal to your most stringent 
specifications. 

In selection -75 years of "Know -How" has produced 
three main groups of technical ceramics (Lavite Steat- 
ites, Lavite Ferrites and Lavite Titanates), each of 
which offers unlimited selection in combination of 
characteristics. 

In short - I invite you to profit by these 75 years of 
Ceramic "Know -How" on both defense and industrial 
needs. Steward's engineers will be happy to work 
with and for you-send them your specifications! 

D. M. STEWARD MANUFACTURING CO. 
3604 Jerome Ave. Chattanooga, Tennessee 

Sales Offices in Principal Cities 

r r r 
Rt . 

.`,',`'!;+ ö 

Ask for general character- 
istic data on all Lavitt 
Technical Ceramics. 

,uxexGerc - 
There are non -critical 
Ferrites for non -critical 
uses. 

ELECTRONICS - April, 1952 245 



DIRECT -READING DIGITAL INDICATION OF 
ROTATIONAL SPEEDS TO .001% ACCURACY 

METHOD: Mechanical rotation is trans- 
formed into a series of electrical im- 
pulses by a magnetic tachometer pick- 
up. This device consists of a 60 tooth 
gear mounted on a double -bearing shaft 
and a magnetic sensing element mount- 
ed near the periphery of the gear. En- 
tire assembly is mounted in a small cast 
housing approximately 7 x 5 x 3 inches. 
Shaft of 1/4" diameter extends 4" beyond 
outside wall of case. 

MECHANICAL COUPLING is made to 
primary rotating element. As shaft and 
gear revolve pulse is generated each 
time a gear tooth passes magnetic sens- 
ing element. Thus 60 pulses are gener- 
ated per revolution of primary rotating 
element. These pulses are transmitted 
to EPUT meter which counts for pre- 
cise 1 second interval and displays re- 
sult in direct -reading form in terms of 

RPM. System may be recycled manually 
or automatically. 

VERSATILITY: Under some circum- 
stances, it is not possible to obtain di- 
rect access to the primary rotating ele- 
ment. Information must be obtained 
from a secondary element rotating at 
some odd ratio with respect to the pri- 
mary, or from a motor driven generator. 
Tachometer pick-up devices are avail- 
able to operate either from direct drive 
or by synchronous motor drive and to 
provide whatever conversion factors 
may be necessary to express the avail- 
able information in direct -reading form 
of RPM. Special types of tachometer 
transducers can be used to measure ro- 
tational speeds as high as 100,000 RPM. 

MODIFICATIONS: Although the Model 
554T electronic tachometer ordinarily 
operates on the basis of a 1 second sam- 
pling period, modification can be sup- 
plied to provide 0.1, 0.5, and 10.0 sec- 
ond sampling periods, either indivi- 
dually or selectively. Remote indication 
can be provided when necessary. The 
entire equipment can also be supplied 
in standard explosion -proof housings 
for industrial installations. 

SPECIFICATIONS 
RANGE: 300-100,000 rpm. 

ACCURACY: 1 event (cycle or fraction of a cycle, depending upon number of pulses generated 
per revolution) to maximum of .001%. 

POWER REQ. 105-130 volts, 50-60 cycles, 175 watts. 
DISPLAY TIME: 1-5 seconds variable. 

TIME BASE: 1 second standard (see modifications). 
DIMENSIONS: 203/4" wide x 101/2" high x 15" deep. 

PANEL: 19" x 83/4" standard rack panel. 
WEIGHT: Approximately 68 lbs. 

PRICE: $875 plus, depending upon modifications and special requirements. 

FOR COMPLETE INFORMATION, please write for Bulletin 264-E 

2200 WRIGHT AVENUE RICHMOND, CALIFORNIA 
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Handy corrugated -cardboard holder for 
small parts 

N. J. (an IT&T associate). Each 
time a tube is removed from the 
bottom of the row, the others in 
that row slide down so that one 
tube is always within easy reach. 

In the same plant, strips of cor- 
rugated cardboard are taped to- 
gether to form a holder for the 
variety of spare resistors and ca- 
pacitors needed at repair positions. 
The cardboard is cut so that open- 
ings in the corrugations face up- 
ward to serve as receptacles for 
the leads. 

Using Cartons as Pallets 
ROLLER conveyor lines in the final 
test section of the CBS -Columbia 
television plant are positioned at 
the optimum height for working on 
consoles yet serve equally well for 
table -model sets. This dual-purpose 
use is achieved by placing each 
table -model set on its own empty 

Table -model set rides through final test 
booth on its own carton. Sponge rubber 
strip around frame of mirror protects 

cabinets from scratches 



ftaftOM 
wet US ! 

During World War II, we supplied cab. 
inets, control assemblies, chassis and 
similar equipment to many of the na- 
tion's major war production manufac- 
turers. And we're doing it again today. 

If you need a dependable supply of 
components of this type-built to your 
specifications-you'll find this sub -con- 
tracting experience of ours extremely 
valuable. We know the importance of 
precision quality, carefully inspected 
work, on -time deliveries, and the ability 
to meet your particular contract require- 
ments with the minimum of attention 
on your part. Complete information on 
our facilities and capacity is yours for 
the asking. 

CORRY-JAMESTOWN MFG. CORP. 
CORRY, PENNSYLVANIA 

SereJle 

PRODUCTION TECHNIQUES (continued) 

Method of storing mica spacers for type 
4532 xenon rectifier tubes 

out, the glassblower breaks the 
vacuum at the tubulation, then 
heats the other end and blows out 
glass to form a wide opening. The 
bulb can be used over and over 
again. 

Anti -Collision Blocks 
To PREVENT television chassis units 
from bumping each other and per- 
haps breaking picture tubes when 
the units are sent down a roller 
conveyor line without pallets, CBS - 
Columbia uses easily -attached wood 
blocks as separators. For one type 
of chassis an inch of separation was 
found adequate; here a short length 
of 2"x 2" wood was slit on a circular 
saw so it could be dropped over 
the side of the chassis as shown. 
Another chassis required six-inch 
separation for protection; here 
angle brackets were screwed to a 
6 -inch length of 2" X 6" wood. The 
brackets hook over the edge of the 
chassis. 

In addition to saving money, 
omission of conventional pallets 

Slotted wood spacer block is easily 
attached and removed 
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Reduce 

space and weight 

requirements 

as much as 

80%. . . 

G -E Permafil d -c capacitors designed to operate in 
high ambients-uff to 125 5 C-without derating 

Why you gain by using Permafil capacitors 

for high -temperature operation 

Ilo 

100 

90 

80 

70 

60 

50 

40 

30 

t 

/9P 
J 

Limit of / 
Charac eristics 

D, E, and F 

\Y/ 

172' I I 

-60 -40 -20 0 20 40 60 80 100 120 
Degrees Centigrade 

Comparison of operating voltages for JAN -C- 
25 characteristics D (vegetable oil), E (mineral 
oil), and F (synthetic insulating liquids) with 
Permafil impregnated capacitors-crosshatched 
area reveals advantages of Permafil over other 
impregnants in the high -temperature range 
above 40 C. 

For ambient temperatures above 40 C, most liquid -filled paper -dielectric 
capacitors require considerable derating. This increases both space and 
weight requirements. 

G -E Permafil capacitors, however, operate in high ambients-up to 125 C -for 10,000 hours, at full rated voltage. They average about j5 the size 
and weight of liquid -filled capacitors that will operate at 125 C-a saving 
of 80%. They're suitable for all blocking, by-pass, filtering, and many 
coupling and timing applications. 

Permafil capacitors stand up in elevated temperatures because the paper 
dielectric is impregnated with a solid plastic compound that retains its 
electrical stability at both high and low temperatures. And since the 
impregnant is a solid, it can't leak. With proper derating or where short 
life characteristics are permissible, Permafil capacitors can be used in 
temperatures as high as 150 C. They can also be used in high altitudes 
and where extreme cold is encountered. Other characteristics include high 
insulation resistance and comparatively constant capacitance with tem- 
perature changes. 

G -E Permafil capacitors can be obtained in case styles CP53 and CP61, 
as covered by specification JAN-C-25-in ratings of .05 to 1.0 muf, 400 
volts DC. They are housed in metallic containers and hermetically sealed 
with G -E long -life all -silicone bushings. 

For full information on Permafil capacitors, see your local G -E repre- 
sentative. Or write Section 407-310. Ask for Bulletin GEC -811. General 
Electric Company, Schenectady 5, New York. 

GENERAL ELECTRIC 
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»other 
in the TIC Series of Precision Potentiometers 

The RVP3-S4 50db logarithmic Potentiometer with an es- 

sentially constant resolution is a standard Non -Linear Precision 

Potentiometer in the TIC line. 

FUNCTION 
50db logarithmic, 
15000$¿, ±5%, defined with 
external resistance of 47.4 ohms. 
Resistance Ratio 316.2 to 1 

Accuracy: Constant Fractional 2 

Temp. Coef:.00002 parts /degree C. 

BASE 
3" diameter, precision machined 
aluminum finished with corrosive - 
resistant Black Alumilite 

-WIPER 
Dual Paliney Contact for long wear. 
Light Torque, positive electrical 
connection. 
Rotational life: 500,000 cycles in 

each direction at 30 rpm or less. 

SILVER OVERTRAVEL 
precisely fixes electrical rotation 
to 320; mechanical rotation limited 
by stops - slider stops on silver 
at each end of resistance element. 

SLIP RINGS_ 
InlaidCoin Silver - double brushes 

for low contact resistance. 

TIC standard potentiometers have the same built-in precision and crafts- 
manship normally found only in custom-built products. Research, engineering 
and design facilities for special constructions and non-linear or linear functions 
are an integral part of TIC services. Submit your potentiometer problem, 
whether the need is for standard or custom design. 

Engineering 
Cleveland, Ohio - PRospect 1-6171 
Chicago, Ill. - UPtown 8-1141 
Rochester, N. Y. - Monroe 3143 
Canaan, Conn. - Canaan 649 
Dayton, Ohio - Michigan 8721 

Representatives 
Arn Prior, Ontario - Arn Prior 400 
New York, N. Y. - MUrray Hill 8.5858 
Cambridge, Mass. - ELiot 4.1751 
Hollywood. Cal. - H011ywood 9-6305 
Dallas, Texas - DIxon 9918 

TECHNOLOGY INSTRUMENT CORP. 

533 Main Street, Acton, Massachusetts, Telephone: Acton 600 

PRODUCTION TECHNIQUES (continued) 

Dip -soldering television twin -lead plug. 
Normal twist and bends in stripped twin - 
lead ends are sufficient to hold plug on 

end of line during dipping 

on an insulating base material, use 
of a wax in the liquid flux gives 
a solder -repelling wax coating on 

the insulating base, thereby pre- 
venting formation of short-circuit- 
ing bridges of solder between 
terminals or between wires. A 

formulation recommended for this 
purpose by Signal Corps Engineer- 
ing Laboratories is 1 part Glyco 
Wax No. S932 made by Glyco Corp., 
Brooklyn, N. Y.; 1 part Kester No. 
1015 activated rosin in alcohol flux, 
made by Kester Solder Co., Newark, 
N. J.; 1 part or more of toluene. 
Keep the flux bath warm (about 
110 F) during use. 

Storing Cleaned Mica 
MICA spacers for tube electrodes 
are stored under vacuum in spare 
tube bulbs at Chatham Electronics 
Corp. in Newark, N. J. to keep the 
parts perfectly clean until needed 
on tube production lines. The 
spacers are punched, washed and 
degreased, then packed into a tube 
envelope that is open at one end 
and has a pumping -off tubulation 
at the other end. The large end 
is then closed by a glassblower, and 
the tubulation is fused to a vacuum 
line in a baking oven. The spacers 
are baked under vacuum for about 
15 minutes, then sealed off and re- 
moved for storage. To get them 
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PORCELAIN 
WATER COILS 

for tube -cooling water .. . 

2 gals. per min... . 

or 90 gals. per min. 

Lapp porcelain water coils are now available in twin -hole types (for water supply and 
return) and single -hole models in a variety of standardized sizes. Of pure white, completely 
vitrified, non -porous, low -loss chemical porcelain, they provide for positive cooling and long 
tube life, because they are permanently non -deteriorating and non-sludging. They permit 
no water contamination, so avoid need for frequent inspection and water changing, eliminate 
possibility of electrolytic attack on fittings with consequent leakage. Compact, too-a 
29 -foot coil of porcelain pipe with two holes of size equivalent to %" pipe, and capable of 
carrying 35 gallons per minute both ways, at 25 pounds water pressure, measures only 12" 
outside diameter by 18" overall height including base mount. 

WRITE for complete description and specifications. Radio 
Specialties Division, Lapp Insulator Co., Inc., Le Roy, N. Y. 

Li ted 
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PRODUCTION TECHNIQUES (continued) 

X d t LtQ R Q< 

Iìuitijs oiwi,tS 
PROVEN DEPENDABLE QUALITY 

Tx -10 

VELVET 

VERNIER 

MECHANISMS 

National's famous 
line of velvet vernier 
mechanisms has been 

accepted by well-known 
commercial users as well as 

individual builders. 
Having a standard 5 to 1 

ratio, they are available 
with either 3/I6" or 1/4" 

shafts. Types are also available 
with insulated or non - 

insulated output hubs for 
connecting to i/4" output shafts. 

Write for drawings and 
specifications. 

Write for drawings 

VERSATILE 

SHAFT 

COUPLINGS 

National makes a 
complete line of insulated 
and non -insulated, flexible 
and rigid shaft couplings 
designed for a wide variety 
of practical applications. 
Free from backlash, 
mechanically strong, and 
exceptionally smooth in 

operation, they fit all standard 
shaft diameters. Write 
for drawings and 
specifications. 

AN 

AVD 

NATIONAL COMPANY, Inc. 
M A L O E M, MASSACHUSETTS 

the solder pot fits between the pins 
and the aligning key, and prevents 
the solder from touching the key. 

All connections to a six -pin an- 
tenna plug for television receivers 
are soldered in one dipping opera- 
tion after twin -lead ends and inter- 
connecting wires are inserted, at 
the CBS -Columbia plant in Brook- 
lyn, N. Y. The pins are dipped into 
Kester 115 liquid soldering flux 
before dipping into the molten 50- 
50 solder. 

For success in dip -soldering, 
solder temperature should be held 
in the range of 400 to 450 F. Sur- 
face sludge should be skimmed 
regularly when soldering pins, for 
sludge can easily plug the hole in 
a pin and prevent solder from 
getting in. At CBS -Columbia, the 
pot is skimmed after about every 
six dipping operations. 

Tube pins should be held in the 
solder for about two seconds to 
insure that the pins themselves 
reach solder temperature ; this is 
essential to prevent solder from 
cooling prematurely and forming 
blobs on the pins as they are with- 
drawn. When faster cooling is de- 
sired after parts are withdrawn 
from the solder, the parts are 
dipped into carbon tetrachloride; 
this also serves to clean off surplus 
flux. 

When dip -soldering terminals or 
etched wires that are closely spaced 

Dip -soldering the pins of a ruggedized 
511.4WGY tube in one operation. Thermo- 
static control for solder pot is at upper 
right. In right foreground is tool oper- 
ated by foot lever, for cutting all pro- 
jecting inner leads flush with ends of 

pins in one operation 
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The new RCA WV -87A ßl4 VoltOhmyst* 
$11250 

Suggested 
L. User Pnce 

Sold Complete-with the 
following Probes and Cables 

Direct Probe and Cable 
DC Probe 
Ohms Cable and Probe 
+ Current Cable (Red) - Current Cable (Black) 
Ground (Case) Cable 

Accessory Probes Available 
on Separate Order 

WG -264 Crystal -Diode Probe 
for measuring ac voltages at 
frequencies up to 250 Mc. 

WG -289 High -Voltage Probe, 
with WG -206 Multiplier Re- 
sistor, for increasing dc -volt- 
age range to 50,000 volts and 
input resistance to 1100 meg- 
ohms. 

J 

Measures ...(Full-scale ranges) 
DC VOLTAGE: 0 to 1.5, 5, 15, 50, 150, 500, 1500 volts 
PEAK -TO -PEAK VOLTAGE: 0 to 4, 14, 42, 140, 420, 1400, 4200 volts 
RMS VOLTAGE: 0 to 1.5, 5, 15, 50, 150, 500, 1500 volts 
RESISTANCE: 0 to 1000 megohms in seven overlapping ranges 
DC CURRENT: 0 to 0.5, 1.5, 5, 15, 50, 150, 500 milliamperes; 0 to 1.5, 15 amperes 

FEATURING an 81/2" meter, the new WV -87A 
Master VoltOhmyst is really the master of every 
testing application. Its peak -to -peak scales are 
particularly useful for television, radar, and other 
types of pulse work. 

The WV -87A measures dc voltages accurately 
in high -impedance circuits, even with ac present. 
It also reads rms values of sine waves and the 
peak -to -peak values of complex waves or recur- 
rent pulses, even in the presence of dc. 

Like all RCA VoltOhmysts, the WV -87A fea- 
tures ±1% multiplier and shunt resistors, a ±2% 
meter movement, high -input resistance, zero -cen- 
ter scale adjustment for discriminator alignment, 
dc polarity -reversing switch, and a sturdy metal 
case for good rf shielding. 

On direct -current measurements, extremely low - 

meter resistance gives an average voltage drop of 
only 0.3 volt for full-scale readings on all ranges. 
Nine overlapping ranges provide dc readings from 
10 microamperes to 15 amperes. 

An outstanding feature is its usefulness as a 
television signal tracer . .. made possible by its 
high ac input resistance, wide frequency range, 
and direct reading of peak -to -peak voltages. 

The RCA WV -87A Master VoltOhmyst has the 
accuracy and stability for laboratory work. Its 
large, easy -to -read meter also makes it especially 
desirable as a permanently mounted instrument 
in the factory and repair shop. 

For complete information on the WV -87A, see 
your RCA Test Equipment Distributor or write 
RCA, Commercial Engineering, Section DX -46, 
Harrison, New Jersey. Reg. U. S. Pat. Off. 

Get complete details today from your RCA Test Equipment Distributor. 

RADIO CORPORATION of AMERICA 
TEST EQUIPMENT HARRISON. N.J. 
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PROBLEM ... Dependable power i 

SOLUTION . EDEX ROTARY SOLENOIDS 

he powerful rotary action of 
Ledex Solenoids is at work de- 
livering dependable snap -action 
in a multitude of products. Ledex 
engineers will work with you to 
produce the most efficient appli- 
cations of Ledex Rotary Solenoids 
for your products. i 

Available in six sizes ... rotary 
strokes up to 95° ... torque 

up to 50 pound -inches . . . 

with many types of power 
linkages. Write today for 

complete Information. 

AYTON 2, OHIO 

PRODUCTION TECHNIQUES 

Fastening loop to cabinet with air - 
actuated stapler 

fastening the loops to the inside of 
the cabinet. There is no noticeable 
difference in the performance of the 
three different sizes of double -loop 
antennas when used in high -signal - 
strength localities. 

Picture -Tube Holder 
To PREVENT scratching of the glass 
screen when putting plastic boots 
and rims on metal -wall picture 
tubes, the tube is placed face -down 
on a felt -covered wood doughnut at 
Emerson's Jersey City plant. 

Felt -padded ring supports metal -wall 
tube while plastic dress is put on 

Dip -Soldering Techniques 
BASE PINS of ruggedized 5R4WGY 
rectifier tubes are all soldered 
cleanly in one dipping operation 
at the Chatham Electronics plant 
in Newark, N. J. Consistently re- 
liable flow of solder inside the pins 
is achieved by use of a Robertshaw 
Thermostat for automatic control 
of solder temperature. A small pipe 
projecting up out of the center of 
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Potentiometer precision-where it counts! 
Engineers at Servomechanisms, Inc., needed control 
components that would go hand -in -hand with the ex- 
tremely high accuracy they designed into this computer 
for a radar -gunfire control system. Two 3 -gang Fairchild 
precision potentiometers are used for two principal 
reasons - 
1. they have extremely high functional accuracy, and 

HOW PRECISION IS BUILT INTO 
FAIRCHILD POTENTIOMETERS 

1. The shaft is centerless-ground from 
stainless steel to a tolerance of +0.0000, 
-0.0002 in. which together with pre- 
cision -bored bearings results in radial 
shaft play of less than 0.0009 in. 

2. The mounting plate has all critical 
surfaces accurately machined at one set- 
ting to insure shaft -to -mounting square- 
ness of 0.001 in/in. and concentricity of 
shaft to pilot bushing within 0.001 in. 
FIR. 

2. their precision mechanical design eliminates back- 
lash and binding which would cause serious errors 
in the computing system. 

These potentiometers are driven through 72 -pitch stain- 
less -steel gears. Fairchild potentiometers depend on 
more than just accurate windings for precision. For 
details see below. 

DO YOU NEED THIS KIND OF PRECISION? Fairchild Sample 
Laboratory engineers ore available to help on special poten- 
tiometer problems. To get the benefit of their knowledge and 
experience write today, giving complete details, to Fairchild 
Camera and Instrument Corporation, 88-06 Van Wyck Boule- 
vard, Jamaica 1, New York, Department 140-24A1. 

3. The housing is precision -machined 
from aluminum bar stock. Close toler- 
ance of this construction permits ganging 
up to 20 units on a single shaft with- 
out eccentricity of the center cup, even 
though only two bearings are used for the 
entire gang. 

4. The windings are custom-made by an 
exclusive technique. Guaranteed accu- 
racy of linear windings in the types illus- 
trated is 0.5%; non-linear 1.0%. Higher 
accuracies (to 0.05%) are available in 
other types. Guaranteed service life is 
1,000,000 cycles. 

-2////eZWILD 
PRECISION POTENTIOMETERS 

/if 
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WORK POSITIONERS 
SPEED PRODUCTION, 

CUT COSTS 
POWRARM gives the worker a powerful third 
hand ... holds work rigid in any desired position 
. . . leaves two hands free to produce faster. 
For one vital defense manufacturer POWRARM 

units have cut production time on one subassembly 
from twelve days to three. With POWRARM aid 
another manufacturer now produces intricate 
assemblies three times faster, at half the pre- 
vious cost. He uses POWRARMS mounted on plat- 
forms which travel between stations on roller 
skates. 

New, profitable applications for 
POWRARM are busting bottlenecks daily on 
the nation's most efficient assembly lines. 
A Wilton representative can quickly show 
you how POWRARM on your assembly lines 
can speed output, cut the cost of assembly, 
reduce worker fatigue, and boost employee 
morale. 

Holds Work at any angle in 
Horizontal, Vertical or Co -axial Plane. 

Write for 32 page Catalog 
. - full facts on POWRARM 
and Wilton Vises, Too. 

On Production Lines 
POWRARM 

Speeds and Simplifies 
Every Operation 

WILTON TOOL MFG. CO. 
925 WRIGHTWOOD AVENUE CHICAGO 14, ILLINOIS 

PRODUCTION TECHNIQUES (continued) 

Spraying masked i -f transformers for 
tropicalization. Two -shelf conveyor in 
background carries other sprayed units 

into baking oven near ceiling 

ing through openings, preventing it 
from curling around and depositing 
on the front of the housing. 

Die -Cut Television Antennas 
A UNIQUE double -loop design for a 
built-in television antenna permits 
die -cutting three antennas at a time 
out of a single sheet of foil -coated 
cardboard. For protection and for 
convenience in shipping, loops are 
delivered by the outside vendor with 
waste cardboard still attached 
loosely. In the CBS -Columbia plant 
using these, the first operation is 
poking out the scraps and separa- 
ting the loops. A short length of 
twin -lead is then riveted to the ends 
of the outer loop and an insulated 
wire stub is soldered to one twin - 
lead terminal to improve matching. 

An air -actuated stapler made by 
Tener Corp. in Chicago is used for 

Loops before and after removal of 
scrap cardboard 

c 
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Fungus -resistant plastic tape 
harnesses wiring on this D.O. 

Insulation rot is no problem on this Defense Order at 
The Austin Company's Special Devices Division, New 
York, N. Y. "Scotch" Electrical Tape No. 20 meets all 
military specifications for this special harnessing job- 
doesn't cause "cold flow" of the plastic jacketed wires like 
ordinary harnessing materials. And this tough plastic 
tape resists oil, moisture and acids, too. 

Dozens of different "Scotch" Electrical Tapes are now 
available to help you meet D.O. specifications, or to solve 
practically any insulating or harnessing problem. There 
are tapes with thermosetting adhesives, high temperature 
tapes and films; tapes for high frequency insulation- 
you name it! 

For complete information write Minnesota Mining & 
Mfg. Co., Dept ES-42,St. Paul 6, Minn. Do it today! 

The term "Scotch" and the plaid design are registered trademarks for the more than 200 pressure -sensitive adhesive tapes made in U.S.A. by 
Minnesota Mining & Mfg. Co., St. Paul 6. Minn-also makers of "Scotch" Sund Recording Tape, "Underseal" Rubberized Coating, 
"Scotchlite" Reflective Sheeting, "Safety -Walk" Non -slip Surfacing, "3M" Abrasives, "SM" Adhesives. General Export: 270 Park Avenue, 
New York 17, N. Y. In Canada: London, Ont., Can. 
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is the world's largest 

independent maker of coils 

and other basic 

lectron c components 

edwin i. guthman & co., inc. 
15 s. throop st. chicago 7.. CH 3-1600 

PRODUCTION TECHNIQUES (continued) 

Infrared baking oven near ceiling saves loor space. Conveyor carries parts 
into it from spray booth at right 

ing of costs, along with appreciable 
saving of valuable flòor space. 

To protect the terminals of plug- 
in electrolytic capacitors during 
spraying, the units are placed in 
large drilled holes in strips of 
wood. The strips serve also as con- 
venient carrying racks and holders 
for handling the parts. Similar 
strips with smaller drilled holes 
protect the mounting screws, ter- 
minals and the movable slugs of ï -f 
transformers during spraying. 

At the present time, come -clean 
adhesive paper disks are used for 
plugging some of the holes in hous- 
ings when metal masks have large 
openings.. Plans call for changing 
to corks for these holes in the 
future. Some holes can be success- 
fully masked with metal disks sup- 
ported by wires welded to the metal 
mask. 

A continual waterfall down the 
rear of the spray booth creates a 

back draft that attracts spray corn - 

Re -usable terminal masks for plug-in electrolytics. Those in background have 
wood -dowel corner posts to permit stacking for air drying after spraying 
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5 a. m. 

A bottle of milk is the last scene in the 
last act of the cow -to -cup drama. 

The real stars in this drama are milking 
machines, pasteurizers, bottle washers, 
homogenizers, and delivery trucks. 
Synthane-a laminated plastic- 
plays an unseen but essential part in these 
and other kinds of electrical and 
mechanical dairy equipment. 

The dairy industry appreciates, 
as you may, the fact that Synthane is strong. 
light in weight, chemical -resistant, 
easily machined, and a good electrical 
insulator-all rolled into one. And that it is 
available in sheets, rods, tubes, 
and fabricated parts. 

Try Synthane laminated plastics yourself. 
There is an interesting 26 -page catalog of 
its properties and possibilities waiting 
for you. Synthane Corporation, 
6 River Road, Oaks, Pennsylvania. 

AIRCRAFT, electronics system part, 
made from Grade LE Synthane. Appli- 
cation requires good electrical prop- 
erties, resistance to moisture, retention 
of size and shape at elevated tem- 
peratures. 

Stineta.n.e-svLe e-6 taLse.e,it, º.A4e,+tea16. 

SYNTIIIANEJ 

LAMINATED PLASTICS 
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Half -way point in aging conveyor, with operator adjusting a rear control while 
watching screen in overhead mirror set at 45 -degree angle. Inoperative sets are 

tagged, then pushed onto bench on other side of line for repair 

parts. At the halfway point, the 
conveyor dips down to an inspection 
position where sets that have failed 
can be pushed off for repair before 
completing their aging. 

The outlet box on each chassis 
carrier has a fuse receptacle and 
a pair of outlets, one being a spare. 
A cheater cord is plugged in one 
of the outlets at all times. The 
socket at the other end of the cord 
takes the most punishment since 

Closeup of chassis -carrier, showing 
method of mounting power outlet and 

pulling Benbow power collector 

it is used on each set in turn, but 
this cord is easily replaced when 
worn. The receivers operate with- 
out antenna, hence give only a 
raster on the screen during aging. 

Outlet boxes of each group of ten 
chassis -carriers are connected in 
parallel by means of zip -cord that 
hangs loosely between the carriers, 
Power for the group is obtained 
with a Senbow caterpillar -tread 
connector riding on a power rail 
paralleling the conveyor. The con- 
nector is pulled by a spring at- 
tached to one of the carriers. 

Three - phase constant - voltage 
power for the aging system is ob- 
tained from large voltage regula- 
tors mounted near the ceiling. 
Each phase energizes one-third of 
the length of the power rail ; gaps 
between the three rails give a five- 
minute off cycle for each set three 
times during its two-hour aging. 

Tropicalizing Techniques 
for Military Radios 
METAL, and wood masks are used 
in place of masking tape for pro- 
tecting openings, gasket surfaces 
and threaded portions of housings 
and components for military radio 
equipment during spraying for 
tropicalization and fungi -proofing 
at the Clifton, N. J. plant of Fed - 

Simplest metal mask, for protecting 
gasket surfaces when spraying interior 
of housing for Signal Corps ground 

radio control set 

Mask using metal disks and shaped 
inserts to block out openings 

Use of stiff wire to support hole -block- 
ing pieces in large opening in metal 

mask 

Wood -strip masks for i -f transformers, 
used in pairs to protect both ends of 
units while spraying the coil and small 

components 

eral Telephone and Radio Corp., 
an IT&T associate. Use of an over- 
head conveyor to take sprayed parts 
through a baking oven suspended 
just under the ceiling gives further 
speed-up of production and lower - 
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KESTER FLUX -CORE SOLDER 
SO SIMPLE... to solve that Soldering Problem when Kester Solder and 

Kester's Engineering Service "arrive on the scene." 

Flux Control, more or less Flux, the exact predetermined 
flux -content, is only available with Kester's seven different Core 
Sizes (openings) in the solder -strand. 

This exclusive Kester feature may be had in eight Flux -Core 
Solders including the widely accepted "44" Resin, "Resin -Five" and 
Plastic Rosin, also diameters ranging from nine -thousandths 
(.009") to one -quarter inch (.250"), and any alloy. 

Kester, the "engineered" Flux -Core Solder, meets all 
applicable Government and Federal Specifications. 

free Technical Manual - write for your copy of 
"SOLDER and Soldering Technique." 

KESTER SOLDER COMPANY 
4204 Wrightwood Ave., Chicago 39 

Newark 5, New Jersey Brantford, Canada 

KESTER 

SOLDER 
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Lamps Indicate Errors in Cable Harness Assembly 

A COMPOSITE assembly and test fix- 
ture developed by the Crosley Di- 
vision of Avco Mfg. Corp. enables 
an operator to build wire harnesses 
and simultaneously test them. The 
cable board is of standard design 
using nails for delineating the rout- 
ing of leads, except that push -type 
binding posts serve as terminal 
pegs for each wire -end in the cable. 

Electrical circuitry under the 
cable board connects the terminal 
pegs to an indicating -lamp panel. 
For each wire in the cable there are 
two 6 -volt panel lamps, connected 
as in the diagram so that both 

lamps for a given wire will light 
only when the wire is connected be- 
tween the correct terminals. 

As the wires of the cable are cor- 
rectly added to the board one by 
one in numbered sequence, the cor- 
responding pairs of numbered 
lamps light. If a wire is connected 
improperly, either the two lamps 
that light will be the wrong lamps 
(as for a wire from lA to 2B) or 
no lamps will light (as for a wire 
from lA to 2A). Either effect will 
be immediately noticed by the oper- 
ator since the lamps are almost di- 
rectly in her line of vision, hence 

Lamps come on in paired sequence when wires of harness are put in correct 
terminal pegs according to predetermined schedule on card in front of operator 

HIS department presents tech- 
niques for expediting the pro- 

duction of military and commercial 
electronic equipment and compo- 
nents. 

Here, production and methods 
engineers will see hcw problems 
comparable to theirs are solved in 
other plants. 

Topics covered range from the 
jigs and test setups of incoming 
inspection to the tricks of final 
packaging, all showing how to 
boost output, simplify an opera- 
tion, reduce rejects, improve 
quality or cut costs 

n7V 
A -C 

6-V LAMPS 
r -- 
I 

TO ADDITIONAL CIRCUITS 

TERMINAL 
P EGS 

IA 

e 

A 

28 

Circuit used for error -indicating lamps 

the mistake will be corrected before 
another wire is put in. When all 
wires have been installed, all the 
lamps will be on to indicate a per- 
fect cable, and the operator can 
begin lacing. 

Cardboard -tube holders for the 
individual wires are arranged in se- 
quence and numbered the same as 
the pairs of lamps, to aid the opera- 
tor in spotting the next wire 
needed. Each tube is cut to the 
proper length so that all wires pro- 
trude the same distance from the 
front, permitting prompt detection 
of wires incorrectly inserted by 
stock boys. 

Conveyor Gives TV Sets 
Two -Hour Aging 
AN OVERHEAD conveyor installation 
having an a -c power outlet on each 
suspended chassis -carrier permits 
operating completed television re- 
ceivers for two hours in otherwise 
unused space up near the ceiling 
of the CBS -Columbia plant in 
Brooklyn, N. Y. Power is inter- 
rupted three times during the ride 
to accelerate the breakdown of weak 
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Most popular 
/952 models! 

This year, three out of four cars on 
U.S. roads will be old models! 

39% will be three to nine years old- 
their major repair age. No wonder motor 
experts say this is the year of repair ! 

To thousands of auto service dealers, 
hundreds of miles from factories and 
parts depots, this great demand for 
repair parts will pose a problem. 

That's why, in sales meetings with 

dealers, motor car companies advise: 
"For faster turnover, lower inventory, 
more good -will; order repair parts via 

. Air Exprs" 
Air Express speed cuts days from 

repair time, builds dollar business at a 
cost of pennies. Whatever your need, 
you can profit from regular use of Air 
Express. Here's why: 

I''S FASTEST - Air Express gets top 
priority of all commcial shipping 
services-gives the faStÇ, most com- 
plete door-tàirdoor pickup and delivery 
service in 4 cities and principal towns 
at no extr4ost. 

IT'S DEPENDABLE-Air Express pro- 
vides one -carrier responsibility all the 
way and gets a receipt upon delivery. 

IT'S PROFITABLE -Air Express service 
costs less than you think, gives you 
many profit -making opportunities. 

New parcel post regulations affect you? 
Call your local agent of Air Express 
Division, Railway Express Agency. 

Ali? [PRESS 
GETS THERE FIRST 
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If you have a fabricating or processing 

problem involving paper ... if you re- 

quire definite technical characteristics 

and, above all, dependable uniformity, 

it may be worthwhile for you and 

MOSINEE technicians to get together. 

MOSINEE is not interested so much in 

terms of volume production as in our 

ability to render helpful service to man- 

ufacturers in the field of electronics 

and in the electrical goods industry. Our 

"paperologists" are at your service for 

consultation. Please write Dept. E. 

MOSINEE PAPER MILLS COMPANY MOSINEE, WIS. 
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ELECTRONS AT WORK (continued) 

also be utilized to vary the repeti- 
tion frequency as well as the am- 
plitude of the square wave. For 
operation, the grid potential at the 
tube must be lower than its cathode 
potential when its capacitor is fully 
charged, otherwise the action fails. 
Therefore, if R. or R. has a large 
value compared with the internal 
impedance of the tube, the value of 
the cathode resistor R, or R_ should 
be greater than or equal to that of 
the grid resistor R, or R. for satis- 
factory operation. 

Frequency may range from a few 
cycles to about 100,000 cycles. If 
C, and Ca are chosen to be about 
150 1.1.1.e.f, they will charge quickly 
and the cathode will follow the 
variations of the grid. The drop at 
the plate of the tube will not be 
able to drive the other grid beyond 
cutoff. The circuit then becomes an 
ordinary positive -feedback oscil- 
lator producing a sinusoidal shape. 

Crack -Detector for Wire 
Threads 

By JOHN H. JUPD 
Middlesex, England 

A NEW CRACK DETECTOR of French 
origin has many applications in 
connection with the manufacture of 
radio tubes, picture tubes and elec- 
tric lights because it can be used 
for thin wires. Diameters from 0.8 
to 32 mm can be handled irrespec- 
tive of whether they are insulated 
or are nonmagnetic. 

The device is particularly valu- 
able for use with molybdenum or 
tungsten wires and can effect sub- 
stantial savings because 20 percent 
or more of the thin wires from these 
two metals may be unsuitable for 
lights or electron tubes. 

The wire to be examined is 
slipped through the axis of a sole- 
noid, thus constituting its core. A 
high -frequency current is passed 
through the solenoid and eddy cur- 
rents are induced in the wire. 

Distribution of the eddy currents 
is disturbed by the presence of a 
crack in the wire and the amount 
of disturbance varies with the posi- 
tion and size of the flaw. It also 
affects the electrical characteristics 
of the solenoid, which can be meas- 
ured and presented on a crt so that 
deflection of the trace is a measure 
of the flaw existing in the wire. 
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Temperature Compensating 

and General Purpose DISCAPS 

Designed to Replace Tubular Ceramic and Mica 
Condensers at LOWER COST 

Type C DISCAPS are available in a wide range of capacities and temperature coefficients. They 

conform to the RMA specifications for Class 1 ceramic capacitors. Their capacity will not change 

under voltage. 

Available Range Available Range 
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111 to 150 

111 to 150 

111 to 150 

111 to 150 

141 to 190 

141 to 190 

171 to 240 

291 to 350 

480 to 560 

501 to 600 

NPO 

N33 

N80 

N150 

N220 

N330 

N470 

N750 

N1400 

N2200 

61 to 75 

61 to 75 

61 to 75 

61 to 75 

76 to 100 

76 to 100 

80 to 120 

151 to 200 

201 to 250 

250 to 300 

NPO 

N33 

N80 

N150 

N220 

N330 

N470 

N750 

N1400 

N2200 

76 to 110 

76 to 110 

76 to 110 

76 to 110 

101 to 140 

101 to 140 

121 to 170 

201 to 290 

251 to 470 

301 to 500 

NPO 

N33 

N80 

N150 

N220 

N330 

N470 

N750 

N1400 

N2200 

SPECIFICATIONS 
POWER FACTOR: LESS THAN .1% AT 1 MEGACYCLE 

WORKING VOLTAGE: 600 VDC TEST VOLTAGE 1500 V.D.C. 

DIELECTRIC CONSTANT: P-100 14K N-750 88K N-2200 265K 
NPO 35K N1500 165K 

CODING: CAPACITY, TOLERANCE AND TC STAMPED ON DISC 

INSULATION: DUREZ PHENOLIC-VACUUM WAXED 

LEAKAGE RESISTANCE: INITIAL 7500 MEG OHMS 

AFTER HUMIDITY 1000 MEG OHMS 

LEADS: #22 TINNED COPPER (.026 DIA.) 

LEAD LENGTH: 1/4" BODY 1", 5/6" BODY 11/4", %x" BODY I Y2" 

TOLERANCES: ±5%, ±10%a, ±20%a 

DISCAP 
CERAMIC 

CONDENSERS 

SEND FOR SAMPLES AND TECHNICAL DATA 

RADIO MATERIALS CORPORATION 
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III. 

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 

J Two RMC Plants Devoted Exclusively to Ceramic Condensers 
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 You can 
have all the advan- 

tages of our well 

known quick discon- 

necting -self aligning 

(type ORE) connec- 

tors and in addition 

obtain a pressure - 

tight plug for use in 

your sealed housing. 

(Also available with 
18 or 24 contacts) 

T -lE NQRE PLUGS ARE 

WATERPROOF 
AND PRESSURE -TIGHT 

Standard 
Receptacle QRE34S 

Pressure -tight 
Plug NORE34P 

Contacts are bonded in a neoprene composition body having a flange for 
pressure -tight mounting in a sealed housing. These plugs are designed for 
rack and panel use with sizes and contact patterns to engage with our 
standard QRE receptacles. 

Spring loaded contacts in the standard QRE receptacle insure smooth 
operation and provide easy separation. Barriers around each contact pro- 
vide extra long creepage paths. 

The plugs can be furnished with regular guide pins for alignment and 
polarization only, or with bayonet locking guide pins. In the latter case, 
guide pins in the receptacle are supplied with either a knob or a lever for 
actuating the locking mechanism (see code designations). 

SPECIFICATIONS: 
Number of contacts 18, 24 or 34 
Maximum wire size #16 A.W.G. 
Surface creepage between 

contacts 0 342" min. 
Air space between contacts 0 124" min. 
Cu -rent carrying capacity 10 amps. 
Weight of connector 

(plug side only 3.2 oz. max.) 
Breakdown voltage between contacts 
(connector engaged): 

At sea level 6700 v.DC 

50,000 ft. altitude 1400 v.DC 

CODE NUMBERS: 
NQRE 18-P-Pressure-tight Plug -18 

QRE 18-5-Standard Receptacle -18 
NQRE 24-P-Pressure-tight Plug -24 

ORE 24-S-Standard Receptacle -24 
NQRE 34-P-Pressure-tight Plug -34 

QRE 34-S-Standard Receptacle -34 

contact 
contact 
contact 
contact 
contact 
contact 

Specify knob actuated locking device by 
adding "LT" to receptacle code designa- 
tion and "L" to plug designation. (e.g. 
QRE18-SLT and NQRE18-SL). 

Specify lever actuated locking device by 
addition of "Type B" to the above desig- 
nations for the receptacle. 

Patent No. 2466370 

WINCHESTER 
ELECTRONICS 

INCORPORATED 

GLENBROOK, CONN., U.S.A. 

WRITE OR WIRE TODAY FOR FULL DETAILS 

ELECTRONS AT WORK (continuedI 

v CATHODE 

V2 PLATE 

V2 CATHODE 
I 

FIG. 2-Voltage waveforms produced 
by free -running multivibrator 

currents in both tubes will then be 
decreased. 

Perfect balance of the circuit is 
impossible as there must be a little 
difference between the charging 
rates of the two capacitors. If C, 
is charging faster, V2 will reach its 
negative bias region earlier than V,. 

When this happens, the plate cur- 
rent of V2 decreases more, its plate 
voltage rises and brings the grid 
voltage of V, with it. The amount 
of plate rise of V2 is large enough 
to cause V. to draw more current 
although its cathode voltage is in- 
creasing. This action is also due 
to the fast rate of grid rise for V. 

as compared to its cathode potential. 
Next, the plate voltage of V, 

drops and plate current of V, de- 
creases further. By cumulative 
action, V. conducts and V, is cut 
off. However, C, still charges to 
bring the cathode of V. up. While 
V, is conducting, C. will discharge 
through R,. When V, starts to draw 
current, the circuit is switched over, 
V, conducts and V. cuts off. Then, 
C. charges again to bring the 
cathode of V, up and C. discharges 
through R, until the conducting 
point of V. is reached. The circuit 
is then switched over again. The 
operation is repeated in a similar 
manner. 

Coarse control for repetition fre- 
quency is provided by arranging 
different values for capacitors. 
Changing the position of the tap 
on voltage divider R. and R. or R. 
and R, will result in an increase 
in the drop beyond cutoff and will 
reduce the repetition frequency. 
Any one of these resistors can be 
used as a fine control. 

The plate loads Re and R4 may 

224 April, 1952 - ELECTRONICS 



WALDES TRUARC RETAINING RINGS GIVE PRECISION FASTENING 
save $3.50 per unit in redesign of miniature Spindle Assembly 

BEFORE. 4 threaded retainers required to hold 
parts of drill press assembly together. Machining 
of threads was slow, costly...required skilled 
labor. Threaded retainers took up much space. 

In Philips & Hiss Company's new 
Miniature Drill Press, tolerances are 
critical ... compactness, important. 
By using 6 Truarc Retaining Rings, 
they cut the length of the spindle 
assembly 9/16". The machine is 
more securely assembled, smaller, 
lighter. What's more -Truarc Rings 
eliminated threaded retainers and 
mating threads, saving 68 minutes 
of machining and skilled assembly 
time, or a saving of $3.50 per unit. 

Redesign with Waldes Truarc 
Rings and you, too, will save on 
assembly time, improve product 

SEND FOR NEW BULLETINS 

SAME 
BEARING 
SPACING 

AFTER. 6 Truarc Rings require only 6 simple 
grooves...lock parts firmly together for life of unit. 
Quick, easy to apply...no skilled labor needed. 
Length of spindle assembly cut 9/16". 

TRUARC STANDARD 
EXTERNAL RING 

TYPE 5100 

TRUARC BOWED 
INTERNAL RING 

TYPE 5001 

TRUARC BEVELED 
INTERNAL RING 

TYPE 5002 
In 

TRUARC 

5108 
EXTERNAL RING 

TRUARC STANDARD 
INTERNAL RING 

TYPE 5000 

performance, facilitate easier ser- 
vicing of whatever you make. 

Wherever you use machined 
shoulders, bolts, snap rings, cotter 
pins, there's a Waldes Truarc Retain- 
ing Ring designed to do a better job 
of holding parts together. They're 
precision -engineered ... quick and 
easy to assemble and disassemble. 
They give a never -failing grip, can 
be used over and over again. 

Find out what Truarc Rings can 
do for you. Send your blueprints to 
Waldes Truarc engineers for indi- 
vidual attention, without obligation. 

WALDES 

,TRUARC 
REG. U. S. PAT. OFF. 

RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 
WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR SORE OF THE FOLLOWING 

2.141.618: 2.485.1651 
PATENTS PENDING. 

O.R. PATENTS: 2.382.947. 2.382.949. 2.415.852; 2.420.921; 2.428,341; 2.439.785; 
2.453.350; ¿.413.365; 1.437.902; 3.487.803; 2,491.508; 2.509.091 AND OTHER L 

6 TRUARC RINGS (5 different types) 
EACH SOLVED A SPECIAL PROBLEM 

STANDARD EXTERNAL RING 
STANDARD INTERNAL RING S 

forms secure 
shoulder, gives tight pressure fit when 
installed in a groove. 

INVERTED EXTERNAL RING 
Provides uniform shoulder for curved 
abutting surfaces. 

BOWED INTERNAL RING 
Takes up end - play resiliently, accom 
modales accumulated tolerances. 

BEVELED INTERNAL RING 
Takes up end -play rigidly, remains secure 
against thrust and vibration. 

Waldes Kohinoor, Inc., 47-16 Austel Place, L. I. C. 1, N. Y. 

Please send engineering specifications and data on Waldes 
Truarc Retaining Ring types checked below. E-044 

Bulletin *5 Self-locking ring types 
Cl Bulletin *6 Ring types for taking up end -play 

Bulletin *7 Ring types for radial assembly 

Bulletin #B Basic type rings 
Send me information about the Waldes Grooving Tool. 

Name 

Title 

Company 

Business Address 

City Zone State 5678 

1 

J 
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TURNER 
products are 

performance -proved! 

* Attractive Design 
* Quality Construction * Competitive Price 

*The Turner TV Booster 
Low -noise -level Cascode circuit pro- 
duces a good picture under receiv- 
ing conditions that nullify the ef- 
forts of many other leading boosters 

Model 
211D 

Model 77 
Cardioid 

Model 
9X -9D 

Model 
60X 

22X -22D 

Model 
99D-999D-U9S 

Model 
25X -25D 

Model 87 
Velocity 

*The 50D "Aristocrat" 
World's Finest Dynamic 
microphone ... for TV, 
FM, AM, recording and 
public address. Use the 
Aristocrat wherever per- 
formance of the very high- 
est quality is demanded. 

*The Model 33 
The most popular general 
purpose microphone on 
the market. Accurate pick- 
up and faithful reproduc- 
tion with either the 33X 
Crystal or 33D Dynamic. 

Model 
34X 

Model 
20X 

See the sparkling NEW additions 
to the famous Turner line at the 
1952 Radio Parts Show, May 19-23, 
Hilton Hotel, Chicago. 

THE TURNER COMPANY 905 17th St., Cedar Rapids, Iowa 

IN CANADA: EXPORT: 
Canadian Marconi Co., Ltd. Ad. Auriema, Inc. 
Toronto, Ont., and Branches 89 Broad Street, New York 4 

Crystals licensed under patents of the Brush Development Company 

ELECTRONS AT WORK (continued) 

venting. After the pressure is re- 
lieved, the top reseats itself on the 
grommet, sealing the cell. This 
cycle of venting and resealing can 
be repeated continuously. 

A somewhat longer cell (1.95 in. 
long) has a 3,600 mah rating, and 
can furnish up to 200 ma. The 
curves of Fig. 2 show life character- 
istics of both types. 

REFERENCE 
(1) Samuel Ruben, Balanced Alkaline 

Dry Cells, Trans. Electrochemical Soc., 
92, 1947. 

Modified Free -Running 
Multivibrator 

By LT. COL. CHANG SING 
Communications School 

Chinese Air Force 
Taiwan, (Formosa) China 

THE PLATE -COUPLED or cathode - 
coupled multivibrator is a popular 
free -running circuit. The new free - 
running multivibrator circuit to be 
described has novel arrangement of 
components. 

Figure 1 shows the circuit. It 
consists of two self -biased am- 
plifiers cross -connected with d -c 

coupling. With special choice of the 
cathode component values, the mul- 
tivibrator action will be produced 
by the charge and discharge of two 
cathode capacitors. 

When B+ is first applied, both 
tubes have positive grid potential 
which causes heavy current flow. 
The capacitors CI and C, charge up 
and the drops across the cathode 
resistors R1 and R, increase. By 
using large values for R1 and R 
the cathode potentials can be made 
positive with respect to the grids 
as the capacitors fully charge. The 

FIG. 1-Schematic diagram of the free - 
running multivibrator. Valves for C1 

and C2 may be in the range from 2,200 
µf to 4µf 
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BUSS FUSES 
Help Protect 
Your 
Reputation 

User 
of ieh Oua/ 

/ylaferiA/s 

OF 
P 

COMPLETE LINE 

J01S sFs 
LS For 

J0.. TELEVISION RADIO RADAR 
INSTRUMENTS CONTROLS AVIONICS 

plus companion lines of BUSS Fuse Clips, Blocks and Fuse 
Holders. Made in many types to make it easy to select the 
fuse and fuse mounting needed to give required protection. 

The makers of BUSS Fuses take every pre- 
caution to be sure that the highest standards of 
quality are maintained. EVERY BUSS FUSE IS 
ELECTRONICALLY TESTED. A sensitive test- 
ing device rejects any fuse that is not correctly 
calibrated, properly constructed and right in all 
physical dimensions. 

This insistence on perfection is the reason why 
you can always rely on BUSS Fuses. Manu- 
facturers and service men the country over have 

learned they can depend on BUSS Fuses for 
the right protection under all service con- 

ditions. 

Here's another reason why it pays to 

SEND THE COUPON for complete facts .. . 

AND 

\S<<" 

1NDUS`P 

standardize on BUSS Fuses: You can get all your 
fuses from one source. The line is complete- 
dual-element (slow blowing), renewable and 
one-time types . . . in sizes from 1/500 ampere 
up. 

If you have a special problem concerning elec- 
trical protection, let our engineers help you select 
the right fuse - or design a new fuse, or fuse 
mounting, to meet your needs. Our staff of engi- 
neers and laboratory are at your service. 

BUSSMANN Mfg. Co. (Division of McGraw Electric Co.) 
University at Jefferson, St. Louis 7, Mo. 

I Please send me bulletin SFB containing complete facts on 
BUSS small dimension fuses and fuse holders. 

Name 

Title 

Company 

Address 

City Qe Zone Slate 452 
[Ire 
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ELECTRONS AT WORK (continued) 

SYNTHETIC SAPPHIRE for 

Resistance to Wear 
Outlasting hardened steel and cemented 
carbides 2 to 5,000 times. 

Resistance to Friction 

Affording very low friction surfaces due 
to hardness and surface continuity. 

Resistance to Heat Distortion 
Retention of form at temperatures up 

to 1,000°C. 

Retention of Insulating Properties 
Excellent dielectric properties over a wide 
range of temperatures. 

LINDE Synthetic Sapphire is available in a variety of 

forms. It can be polished by flame or ordinary diamond 

polishing; it can be formed and bent by flame. Polished 

sapphire surfaces keep free of dirt, and in many anti -fric- 

tion applications, need not be lubricated. 

The experience that LINDE engineers have in applying 

sapphire to industrial processes may be of help to you. 

Call or write the LINDE office nearest you. Get your copy of 

the booklet, "LINDE Synthetic Crystals For Industry." Ask 

for Form 7560. 

Trade -Mark 

LINDE AIR PRODUCTS COMPANY 
A DIVISION OF UNION CARBIDE AND CARBON CORPORATION 

30 E. 42nd St., New York 17, N. Y. li i I Offices in Other Principal Cities 

In Canada; DOMINION OXYGEN COMPANY, LIMITED, Toronto 

The term "Limit.- is a trade -mark ..1 I pion l:arbide and Carbon Corporation. 

1.5 

ó 0.9 

> 07 

0.5 

(A) 

15 

1.3 

1.1 

'I; 0.9 

s O. 

O 

(0) 

-1.345 VOLTS NO LOAD RM I 

\ 
5_323642_50- 

I I L OHMS 

10 20 30 40 
HOURS OF SERVICE 

50 

a-1345 VOLTS NO LOAD RM -12 

-n---) 1 _5-10_20_25- 32 36_42 
OHMS 

25 50 75 100 

HOURS OF SERVICE 

125 

FIG. 2-Curves show life of two cell 
types for various loads 

100 ma and has a flash current of 1 

ampere. Its component parts are 
a nickel -plated steel outer can which 
is the external positive contact, an 
absorbent paper tube, a nickel - 
plated steel inner can that is in 
contact with a pressed cylindrical 
cathode of mercuric oxide and mi- 
cronized graphite, a polystyrene 
disc that insulates the anode from 
the steel can, a cotton disc that ab- 
sorbs electrolyte and holds the 
anode against the top, a combina- 
tion paper tube that absorbs and 
holds electrolyte and acts as barrier, 
appropriately spacing the zinc from 
the depolarizer, a pressed cylindri- 
cal anode of zinc -mercury amalgam 
in contact with a tin-plated steel top 
which is the external negative con- 
tact, and a polyethylene grommet 
that insulates the electrode and pro- 
vides an air -tight seal when the cell 
is properly crimped. A cross sec- 
tion of the cell is shown in Fig. 1. 

The electrolyte used consisted of 
100 g of 85 percent KOH, 13.3 g of 
ZnO and 100 g water. The cell is 
balanced' by the use of an excess of 
mercuric oxide. 

Two of the requirements of an 
application where a cell is to be 
used individually are that the cell 
be free of leakage and mechanical 
deformation. 

Leakage and mechanical deform- 
ation are prevented since any gas 
pressure developed inside the cell 
will force the top away from the 
grommet which rests on the flange 
of the inner can and allows the gas 
to escape between the cans and 
through the hole in the bottom of 
the outer can. The paper tube be- 
tween cans absorbs any electrolyte 
that might be forced out during 
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To tailor a wave more accurately... 

It's a recognized principle that the smaller, more 
compact the pulse transformer, the more acceptable 
will be the shape of the output wave. That's where 
Westinghouse transformer engineering can offer great- 
er advantages to the designer of electronic circuits. 

In pulse transformers like the one above, for exam- 
ple, Westinghouse is able to produce a smaller, lighter, 
better performing transformer by using a two-piece 
HIPERSIL® type C core wound from one mil thick 
material. Insulation applied depends upon actual 
requirements ... for instance, Fosterite® insulation 
on open -type transformers for adverse atmospheric 
conditions; silicone oil for high -temperature applica- 
tions. But with an initial advantage on core size, and 
corresponding reduction in coils, the compactness of 

Westinghouse Pulse Transformers assures better wave 
shape, plus saving in both size and weight. 

If size, weight, performance or quantity production 
have any bearing on your transformer problem call 
your Westinghouse representative. For many applica- 
tions, standardized designs are available at substantial 
savings. Westinghouse Electric Corporation, Specialty 
Transformer Department, Sharon, Pa. J-70611 

Yatt CAN 8E SURE... IF fTS 

Vkstintthouse 
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Your 

ALLENO DISTRIBUTOR'S 

SAVES YOUR TIME 

He does more than carry 

the fullest possible stock 

for promptly filling your 

needs. He has a wealth 

of data at his finger-tips 

on the applications and 

correct use of precision 

screws, dowel pins and 

pipe plugs. He wants to 

serve, as well as sell you. 

WARNG 
AllenIYPe sAlien Made 

G gcenenuinessarily 

screformdi 

" 

s 

0Head 

e this black and silverw 
box. 

E N 
MANUFACTURING COMPANY 
Hartford 2, Connecticut, U. S. A. 

For Greater Counting Efficiency 

NEW "Y" 
ELECTRIC 
PRODUCTIMETER 

for use on 
light applications 

Hi -Speed... Accurate...Long Life...Totally Enclosed 

This small "Y" Electric Counter is 

designed primarily for use on light 

applications ... built to give accurate 

count at high, low or intermediate 
speeds - up to 1000 counts per min- 

ute. Counter gives maximum reada- 
bility at all angles. Design fits all 

mounting conditions ... panel mount- 

ing or base mounting. Hardened steel 

parts for long life and dependability. 

DURANT MANUFACTURING CO. 
1912 N. Buffum St. 

Milwaukee 1, Wis. 
112 Orange St. 

Providence 3, R. 1. 

Representatives in Principal Cities 

pROD`ÍCTIMETERS 
SINCE 1879 Cou1 J 

PRIMARY BATTERIES 
for your Specialized Needs 
DRY TYPES 

78 Standard Industrial, 
Laboratory and Gov- 
ernment Types. 

LAB -BIET 
BATTERIES 
Our engineers will design 
and create to your re- 
quirements. Send us your 
specifications. 

HI-DRIVE 
MINIATURE 

MOTOR 

Precision -built, low-cost, 
battery -operated - 
available only to man- 
ufacturers. 

Send for FREE Catalog 

RESERVE TYPES 

Water activated 
"One Shot" Batteries. 

SPECIALTY BATTERY COMPANY 
A Subsidiary of the RAYD'VAc Ray -O -Vac Company 

MADISON 10, WISCONSIN 
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lectrons 

probe the future 

0fllfffff 
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t f#ilfliiilifi Ì Ì Ìiii j! 

IN 1927, Bell Laboratories physicists demonstrated that 
moving electrons behave like light waves, and thus launched the 
new science of electron optics. 

Now, through the electron beams of the electron microscope 
and electron diffraction camera, scientists learn crucial details 
about the properties of metals far beyond the reach of optical 
microscopes or chemical analysis. 

At the Laboratories, electron beams have revealed the 
minute formations which produce the vigor of the permanent 
magnets used in telephone ringers and magnetron tubes for radar. 
The same techniques help show what makes an alloy hard, a cath- 
ode emit more electrons and how germanium must be processed 
to make good Transistors. 

This is the kind of research which digs deep inside materials 
to discover how they can be made better for your telephone system 
... and for the many devices which the Laboratories are now devel- 
oping for national defense. 

BELL TELEPHONE LABORATORIES 

1 
Electron micrograph of an alloy of aluminum, nickel, 
cobalt and iron. Magnification 20,000 diameters. 

2 Cooled from high temperature in a magnetic field, 
the alloy becomes a powerful, permanent magnet. 

Note changed structure. Black bars reveal formation of 
precipitate parallel to the applied field. Each bar is 
a permanent magnet. 

3 A Bell scientist adjusts electron diffraction camera. 
Elect,ons are projected on the specimen at glancing 

angles. They rebound in patterns which tell the ar- 
rangement of the atoms ... help show how telephone 
materials can be improved. 

4 Diffraction pattern of polished germanium reveals 
minute impurities which would degrade the per- 

formance of a Transistor. 

Improving telephone service for America 
provides careers for creative men in 
scientific and technical fields. 



VARIABLE SPEED DRIVES 

Compact! Only 43/e" overall 
Light! Weigh only 51/2 oz. 
Continuously variable speeds over a 
wide range 
Knob, lever, push -rod or gear control 
(Lever control illustrated) 

Rotation in either direction 
Coaxial shafts for in -line construction 
Ball -bearings throughout 
Completely sealed 
Permanently lubricated for trouble -free 
high/low temperature service 

Operate in any position 

Write for Bulletin 99 
emu teas caftas - tssl ra ti - ttttM ttltli w 

FIXED RATIO 
SPEED 
CHANGERS 
(Gear Type) 

Only 1.050" diameter! Anti -backlash units ... virtually zero 

Single section weighs only 3 oz. backlash in either direction 

STANDARD ratios from 10:9 to 531,441:11 Completely sealed 

Hobbed gears for smooth, precision running Permanently lubricated 
Mount in any position 

Write for Bulletin 100 
ma me BM Mil Mil MN 7711 MO 

MINIATURE COMBINATION FIXED AND VARIABLE SPEED CHANGERS 

For applications requiring variable speed at a reduced nominal output speed, 
combinations of Metron Variable Speed Drives and Fixed Ratio Speed Changers 
are available in compact, integral units. Ask for Technical Data, or write 
giving your requirements for prompt engineering recommendations and prices. 

METRON INSTRUMENT COMPANY 
440 Lincoln Street Denver 9, Colorado 

BUILT 41 a MAKERS OF INSTRUMENT 

BY FOR PRECISION MEASUREMENT 

ELECTRONS AT WORK (continued) 

not clipped prior to operation. The 
slow release ensures that the cir- 
cuit does not release during slight 
pauses between syllables. 

REFERENCE 

(1) H. H. Stewart and H. S. Pollock, 
Compression with Feedback, ELECTRONICS, 
p 19, Feb. 1940. 

Miniature High -Capacity 
Battery Cells 

By RICHARD R. CLUNE 
Product Engineer 
P. R. Mallory Co. 

North. Tarrytown, N. Y. 

DURING the Second World War 
there arose a need for a power 
source to operate portable equip- 
ment requiring a high ratio of am- 
pere hour capacity to volume at 
relatively high current densities. 
The development of a new dry cell 

to meet these conditions was under- 
taken and resulted in the RM* type 
cell. 

Since that time considerable im- 
provements have been made and 
new cells developed to meet require- 
ments of military and civilian ap- 

POWDERED 
Z INC ANODE 
CYLINDER \ 

BARRIER AND 
ABSORBENT 
PAPER TUBE i --OUTER CAN 

POLYSTYRENE/ \ I -PAPER TUBE 
NSULATOR "\\ \DEPOLAR ZER CYLINDER 

CÓTTON DISK 

FIG. 1-Cross section of cell shows sell - 
venting principle that prevents mechan- 

ical deformation and leakage 

plications. Two of the more im- 
portant of these applications are 
hearing aids and miniature radios; 
with their development towards 
smaller size, more compact battery 
structures were required which in 
turn required more capacity per 
unit volume. 

The RM -1 is nominally 0.625 in. 
in diameter and 0.650 in. high, 
weighs 0.43 ounce and is rated at 
1,000 mah which is 5 ampere hours 
per cubic inch. It will operate 
efficiently at current drains up to 

*The designation RM was originally sug- 
gested by the Signal Corps and is derived 
from the names of the inventor of the 
cell, Samuel Ruben, and P. R. Mallory Co. 
which developed and first commercially 
produced the cell. 
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BRIDGEPORT BRASS COMPANY 

COPPER ALLOY BULLETIN 
a eawss 

$/dgep\rtw MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.-IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 

Electronic Link Eliminates 
Time Lag in Control Instruments 
Measurement and control of such 

variables as temperature and pressure 
in chemical and power plants, oil re- 
fineries and other process industries 
must not only be accurate but instan- 
taneous. 

The more removed the control cen- 
ter is from the operation being moni- 
tored, the greater the time lag of me- 
chanical devices due to friction, resist- 
ance, compressibility and other factors. 

Time Lag Eliminated 
Because of this time lag factor, the 

illustrated system has been devised in 
which an electronic link changes pneu- 
matic pressure into direct current, car- 
ries it to the recording and control 
point and reconverts it back to propor- 
tional pneumatic pressure. Since only 
two electrical lines run from the oper- 
ation point, high pressure lines are 
eliminated and inflammable liquids 
and other corrosive media are kept at 
the source. 

Copper and its alloys are used in the 
electronic section in the form of ter- 

minais, wire and other connectors. 

Corrosion Resistance Important 
In the mechanical or pneumatic sec- 

tion of the system, copper -base alloys 
are almost universally used to combat 
the corrosiveness of the moisture 
which is generally present in the com- 
pressed air. 

Ease of working and machinability 
are main factors looked for in mate- 
rials used for making the valves and 
fittings in the system. 

Since accurate machining is neces- 
sary in valve blocks and fittings, free 
turning brass rod is used (61% cop- 
per, 3.4% lead and remainder zinc). 
This alloy has the highest machinabil- 
ity of all the copper -base materials, 
has good corrosion resistance to water 
and finishes are easily obtained. 

High Ductility Needed 
Depending on whether high or low 

pressures are involved, either a Bour- 
don tube or bellows is used. 

For the Bourdon tube, a brass with 

80% copper, 1% tin and the remain- 
der zinc is usually specified. This alloy 
has good fatigue as well as corrosion 
resistance, plus high strength. 

The bellows is generally made from 
a brass containing 80% copper and 
20% zinc. This material has high duc- 
tility to form the bellows and work - 
hardens sufficiently to give excellent 
temper, which in turn gives adequate 
spring characteristics. For more severe 
service conditions phosphor bronze 
(95% copper, 5% tin) is specified. 

Copper tube is used for the air con- 
nectors in the unit. 

Phosphor Bronze Used 
The metal diaphragm is made from 

phosphor bronze since this alloy has 
dependable spring properties, high fa- 
tigue resistance and good strength. 

Locations of the instruments are 
often conducive to corrosion, especially 
where steam and other gases are pres- 
ent. The copper -base alloys resist cor- 
rosion from many different gases. 

For information about alloys and 
advice on them for your product, write 
or call our nearest district office. Our 
laboratory has compiled much infor- 
mation which may prove helpful in 
your work. (7982) 

Transmitter and receiving transducer for remote control. The covers are removed to show the electronic and pneumatic amplifiers. 
Courtesy Manning, Maxwell 8s Moore, Inc., Stratford, Connecticut. 
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ALLI E D'S NEW 506 
SUB -MINIATURE RELAYS 

Developed specifically to meet the rigid 
requirements of U.S.A.F. Spec. MIL -R -5757A, 
the new Allied line of sub -miniature double 
throw relays includes the MH-18 (6 -pole), 
the MH-12 (4 -pole), and the MH-6 
(2 -pole) will follow. 

Contacts are rated at 2 amps resistive or 1 

amp inductive at 28 volts D.C. 

The high performance of these relays has 
been achieved in an extremely compact, unitized 
construction and parallels the most recent 
advances in airborne equipment design. 

Complete details in Bulletin 1002. 

ST 

Sub -miniature relays 
to be developed 

ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK 21, N. Y. 

AI. 147 
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SESSIO 
SWITCH T 

Only Sessions Switch Timers pro- 
vide the exclusive, two-way switch- 
ing feature that can double the buy 
appeal of your radio and television 
sets. 

Sessions Timers not only feature 
the popular, automatic switch -on 

control-used to awaken or remind 
-but an exclusive shut-off switch as 
well. Thus, a Sessions -equipped 
clock radio may be set to turn off 

automatically 1% to 2 hours after 
set turn -on ... can be used as a Sleep 
Switch or as safety Shut-off. That's 
just one fast -selling Sessions feature 
available at an amazing low cost. 

Advanced design brings split- 
second accuracy and kitten -quiet 
operation to all fully -guaranteed 
Sessions movements. Custom styling 
enables you to specify dial, hands 
and bezel characters to fit your 
exact requirements. Timers are avail- 

able with separate, adjustable 
"Sleep-Slector" switches, and other 
features. These important consid- 

erations make it worth your while 

to buy the better buy ... SESSIONS= 

SWITCH TIMERS. Write for 
technical details. The Sessions 
Clock Company, Timer Div., 
Dept. 44, Forestville, Conn. 

ELECTRONS AT WORK 

FIG. 4-Bias circuit 

(continued; 

in the block diagram of Fig. 3 

are both identical to that depicted 
in Figure 1. The points AB of 
these amplifiers are connected 
directly to the points XY of the 
bias circuit Fig. 4, but are so ar- 
ranged that point A of the West -to - 
East amplifier is connected to point 
B of the East -to -West amplifier and 
point Y of the bias circuit. Thus, 
assuming that under quiescent con- 
ditions a signal arrives from the 
West line, the voltage developed 
across Ri will be greater than that 
across R2, due to the slight amplifi- 
cation of the West -to -East ampli- 
fier. This will result in a positive 
increment to the grid voltage of 
Vi and a negative increment in V2. 

Point Y will become positive with 
respect to X resulting in an in- 
crease in the gain of the West -to - 
East amplifier and a decrease in 
gain of the East -to -West. This 
effect is cumulative, resulting in the 
production of maximum gain in the 
former amplifier and minimum gain 
in the latter. As soon as the signal 
is removed from the West line the 
bias developed across XY will dis- 
appear and quiescent conditions 
will again be assumed. 

With this arrangement, a low 
overall gain around the singing 
path is maintained at all times and 
only a compromise balance in each 
hybrid coil is required. The speed 
of operation of the bias circuit is 
controlled by the CR constant of 
the rectifier circuits. The attack 
time is governed by the CR con- 
stant made up from the value of 
capacitors C1 and C2 and the for- 
ward resistance of the varistors 
W8 and W,. The release time is 
controlled by the CR values of Cl 

and C2 and the resistors Ri and R2 

each in parallel with the backward 
resistances of Wl and W2 and is 
therefore much longer than the at- 
tack time. This is desirable in that 
a quick attack time is needed so 
that the first syllables of speech are 
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Newest Presentation to Industry 

RUGGEDIZED HERMETICALLY SEALED 
INDICATING INSTRUMENTS 

An air-conditioned and temperature controlled 
addition houses the manufacture of these meters. 
The component parts are fabricated, assembled, 
adjusted, tested and hermetically sealed under 
controlled and exacting conditions free from 
contamination. 

Ruggedized and hermetically sealed instruments embody a new concept in instrument design. They 
give faster response time than conventional instruments, provide more sustained accuracy, lower 
bearing friction, give longer life and make possible new freedom of applications. They meet the 
dimensional requirements of JAN 1-6 and are completely interchangeable with existing 21/2" and 
31/2" types. These instruments are manufactured in standard 1 1/2", 21/2" and 31/2" sizes for both 
AC and DC ranges. 

Manufactured under license arrangements with Marion Electrical Instrument Company. 

ENVIRONMENT FREE 
ELECTRICAL EQUIPMENT by 

PHAOSTRON COMPANY, 151 PASADENA AVENUE, SOUTH PASADENA, CALIFORNIA 
ELECTRONICS - April, 1952 
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Advanced engineering 
Volume production 

MIMS 

CHECK LENKURT as a reliable source of well -engineered fil- 

ters in quantities as large as you wish and produced on a 

schedule geared to your delivery requirements. Lenkurt has 

122,000 square feet of productive capacity and an experienced 

group of more than 900 people working on this type of equip- 

ment continually. 

SEVENTEEN YEARS of experience in high-grade carrier engi- 

neering stands behind the quality of every component and the 

performance of each filter. Low-pass, band-pass, high-pass, 

band -rejection, and combination filters to your specifications, 

cased as required or hermetically sealed to JAN specifications. 

LET LENKURT QUOTE on your specific needs in filters-also 

toroidal coils, powder -iron cores, variable inductors, and 

toroidal transformers made by Lenkurt Electric Company- 

largest independent manufacturer of telephone toll -transmis- 

sion equipment. 

LENKURT ELECTRIC 
SALES COMPANY 

San Carlos 1, California 

Use 
SILVER 

GRAPHALLOY 
For extraordinary 
electrical performance 

THE SUPREME BRUSH 
AND CONTACT MATERIAL 

for BRUSHES 
for high current 
density 

minimum wear 

low contact drop 

low electrical noise 

self -lubrication 

for 

CONTACTS 
for tow resistance 

non -welding 
character 

ÓnVhdla/ b e .ecW 
.u..r. i.pp MN/ Erb 

Accumulated design experience counts.. 
call en oil 

GRAPHITE METALLIZING 

CORPORATION 

1055 NEPPERHAN AVENUE. YONKERS 3, NEW YORK 
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Whatever your 
Power Requirements at whatever 
the Frequency there's a standard 

6077/AX9906 

May we 
recommend 
a tube 
for your 
purpose? 

5894/AX9903 

The few 
tubes listed 
will give you 

some indication 
of the extent 

of our 
line 

TUBE TYPE 

5894/AX9903 

5868/AX-9902 

501R 

5924/AX-9904 R 

5604 

880 

6077/AX9906 

tube to fit your need! 

POWER 

OUTPUT 

85 Watts 

1.5 Kw. 

2 Kw. 

5.0 Kw. 

22.5 Kw. 

40 Kw. 

108 Kw. 

FREQUENCY AT 
MAX. RATINGS 

Up to 250 Mc. 

Up to 100 Mc. 

Up to 150 Mc. 

Up to 220 Mc. 

Up to 25 Mc. 

Up to 25 Mc. 

Up to 30 Mc. 

PRICE 

$19.00 

60.00 

100.00 

225.00 

540.00 

510.00 

1700.00 

5924/AX-9904 R 

5868/AX-9902 

Our Newest Plant, Hicksville, New York 

aNP12M MCCúG30MOC CO2Po 
25 WASHINGTON STREET, BROOKLYN 1, N. Y. 

In Canada and Newfoundland: Rogers Majestic Limited 

11-19 Brentcliffe Rd., Leaside, Toronto 17, Ontario, Canada 

Cable: "AMPRONICS" 



RCA -6166 

(Typical Operation in Class B or Grid - 

Modulated Class C Television Service, 

Grid -Drive Circuit, 54 to 216 Mc) 

DC Plate Voltage 5800 volts 

DC Grid -No. 2 Voltage 1200 volts 

DC Grid -No. 1 Voltage' -130 volts 

Peak RF Grid -No. 1 Voltage 375 volts 

DC Plate Current* 3.45 amp 

Driver Power Output (Approx.)* 800 watts 

Power Output (Approx.)* 12,000 watts 

RCA -6181 

(Typical Operation in Class B or Bias - 

Modulated Class C Television Service, 

Cathode -Drive Circuit at 900 Mc) 

DC Plate Voltage 1800 volts 

DC Grid -No. 2 Voltage 475 volts 

DC Cathode -to -Grid -No. 1 Voltage* 75 volts 

Peak RF Grid -No. 1 Voltage 120 volts 

DC Plate Current* 1.7 amp 

Driver Power Output (Approx.)* 200 watts 

Useful Power Output (Approx.)* 1200 watts 

.At synchronizing level 

$4'forced-air-cooIed Wpower tetrodes 

THE new RCA -6166 and 6181... developed 
for TV and radio services ... represent the successful 
application of forced -air cooling to power tetrodes 
designed to operate at high efficiency at the higher 
frequencies. The use of forced -air cooling simplifies 
transmitter design and effects substantial operating 
economies. 

Both tubes feature coaxial -electrode structures, and 
are particularly suited to operation in circuits of the 
coaxial -cylinder type. 

The RCA -6166 VHF tetrode uses a time -proved 
thoriated-tungsten filament that permits substantial 
savings in filament power. 

The RCA -6181 UHF tetrode has an indirectly heated, 
low -temperature, coated cathode of the matrix type for 
long serviceability. Further, it features seals between a 
low -loss ceramic and a high -conductivity metal to 
provide high -efficiency uhf performance. 

For complete technical data on these or any other 
RCA tubes, write RCA, Commercial Engineering, 
Section DR42, Harrison, New Jersey ... or contact 
your nearest RCA Field Office... 

FIELD OFFICES: (East) Humboldt 5-3900, 415 S. 5th St., 
Harrison, N. J. (Midwest)Whitehall 4-2900, 589 E. Illinois 
St., Chicago, Ill. (West) Madison 9-3671, 420 S. San Pedro 
St., Los Angeles, Calif. 

RADIO CORPORATION of AMERICA 
ELECTRON TUBES HARRISON, N. J. 


