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LARGEST PRODUCERS IN THIS FIELD FOR TWO DECADES ... 

HIGH Q INDUCTORS 
FOR EVERY APPLICATION 

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

MCI Series 
Compact Hermetic 
Toroid Inductors 
The MQ permalloy dust toroids 
combine the highest Q in their 
class with minimum size. Stability 
is excellent under varying volt- 
age, temperature, frequency and 
vibration conditions. High perme- 
ability case plus uniform winding 
affords shielding of approximately 
80 db. 

VIC case structure 
Length Width Height 
1-1 '4 1-11, 32 1-7/16 

MUE 
15 stock values 
from 7 Mhy. 
to 2.8 Hy. 

- ' .. ieliXi ->.Te'r----- 
10.002 

MQL Low Frequency High q Coils 
The MOL series of high Q coils employ special 
laminated Hipermalloy cores to provide very high 
Q at low frequencies with exceptional stability for 
changes of voltage, frequency, and temperature. 
Two identical windings permit series, parallel, or 
transformer type connections. 

MQL-1 2.5/10 Hys. 
MQL-2 5/20 Hys. 
MOL -3 50/200 Hys. 
MOL -4 100/400 Hys. 

MOL case 
1-13/16 dia. X 2-1/2" H. 

HVC Hermetic 
Variable inductors 
A step forward from our long 
established VIC series. Hermeti- 
cally sealed to MIL -T-27 ... ex- 
tremely compact ... wider induc- 
tance range ... higher Q... lower 
and higher frequencies... super- 
ior voltage and temperature 
stability. 

SPECIAL UNITS 
TO YOUR NEEDS 

Send your 
specifications 

for prices. 

RG MQA 
º n u ZO a lo º .o 19 stock va ues 

from 7 Mhy. 
to 22 Hy 

Type 

VIC-1 

VIC-2 
VIC-3 
VIC-4 
VIC-5 
VIC-6 
VIC-7 
VIC-8 
VIC-9 
VIC-10 
VIC-11 

Mean 
Hys. 

.0085 

.013 
.021 
.034 
.053 
.084 
.13 
.21 

.34 

.54 
.85 

MOB 
12 stock values 

from 10 Mhy. 
to 25 Hy. 

Type 

VIC-12 
VIC-13 
VIC-14 
VIC-15 
VIC-16 
VIC-17 
VIC-18 
VIC-19 
VIC-20 
VIC-21 
VIC-22 

Mean 
Hys. 

1.3 

2.2 
3.4 
5.4 
8.5 

13. 

21. 

33. 

52. 
83. 

130. 

MO drawn case structure. 
Length Width Height 

MQE 1/2 1-1/16 1-7/32 
MQA 11/16 1-9/32 1-23/32 
MQB 1-5/16 2-9/16 2-13/16 

VIC Variable Inductors 
The VIC Inductors have repre- 
sented an ideal solution to the 
problem of tuned audio circuits. 
A set screw in the side of the 
case permits adjustment of the 
inductance from +85% to -45% 
of the mean value. Setting is 
positive. 

Curves shown indicate effective 
Q and L with varying frequency 
and applied AC voltage. 

DI Inductance Decades 
These decades set new standards of Q, stability, 
frequency range and convenience. Inductance values 
laboratory adjusted to better than 1%. Units housed 
in a compact die cast case with sloping panel ideal 
for laboratory use. 

o 

DI -3 

Type 
No. 

HVC-1 

HVC-2 

HVC-3 

HVC-4 

HVC-5 

HVC-6 

HVC-7 

HVC-8 

HVC-9 

HVC-10 

HVC-11 

HVC-12 

Min. 
Hys. 

.002 

.005 
.011 
.03 
.07 
.2 
.5 

1.1 

3.0 
7.0 

20 

50 

I I 

XC 

Mean 
Hys. 
.006 
.015 
.040 
.1 

.25 

.6 
1.5 

4.0 
10 

25 

60 

150 

DI -1 Ten 10 Mhy. steps. 
DI -2 Ten 100 Mhy. steps. 
Di -3 Ten 1 Hy. steps. 
DI -4 Ten 10 Hy. steps. 

Max. 
Hys. 

.02 

.05 

.11 

.3 

.7 

2 

5 

11 

30 
70 

200 

500 

DI DECADE 
Length...........................412 
Width ..............................43/a" 

Height ............-......__2a/e 

HVC case structure. 
Width Length Height 
25/32 1-1/8 1-7/32 

UNITED TRANSFORMER CO. 
150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: "ARLAB" 
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TESTING SILICON JUNCTION POWER RECTIFIERS-Special test cir- 
cuits reduce dissipated power of large -area silicon rectifiers at production 
and life test positions. The single -cell Transitron units operate at 115 volts 
with capacitance loads at ambient temperatures up to 200 degrees. See 
page 146. Photo by Paul Davis COVER 
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FLAGGING THE READER-Scan- 
ning of articles when an issue is 
received takes time, and modern liv- 
ing and employment leave but short 
intervals to quickly absorb the 
salient points of a technical article 
in ELECTRONICS. We know that 
it will be studied later, perhaps on 
the job, but part of our function 
is to show all our wares quickly, 
so you can choose those that help 
you most, the soonest. 

Many research projects have com- 
piled data and analyzed eye move- 
ments under certain visual condi- 
tions, such as when confronted by a 
page of type, patterns, pictures or 
whatever. To catch your eye and 
more quickly inform you as to con- 
tent of an article, we are experi- 
menting with type in a summary 
at the beginning of articles in this 
issue. It should, backed up by the 
nearby illustrations, tell you im- 
mediately what the article is about. 

In keeping with the tenets of 
modern typography we have long 
used a display two-line initial letter 
to start all articles. To point up the 
word "summary" we might have 
used a summation sign, Z, but the 
integral sign f suggests summa- 
tion, appropriately, and we hope it 
helps direct the eye to the summary. 

RECOGNITION-Impressed by the 
growth of the electronics industry, 
yet also aware that many people in 
older fields do not yet admit that 
electronics is an industry, it was 
with a feeling of satisfaction that 
we prepared the material for the 
opening article this month, "25 
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TALK 

Years of Electronics". 
The industry has certainly ar- 

rived, to say the least. That not 
everyone recognizes this fact, how- 
ever, is apparent when assembling 
statistics from various sources. For 
example, a reader inquired recently 
about an item in November, 1954 
that described how manufacturers 
use engineers. The accompanying 
bar graph showed that electronics 
had the second highest number of 
engineers per 1,000 employees. 

The reader's problem was that he 
was unable to remember the source. 
We don't blame him. The article 
was based on figures buried in a 
study by the Bureau of Labor Sta- 
tistics, Division of Manpower and 
Employment Statistics, entitled 
"Engineering Personnel Employed 
in Metalworking Industries". Hi, 
fellow metalworker. 

MOBILE TRAIL AHEAD-Dur- 
ing last year's vacation, in his tar- 
paper New Hampshire camp, asso- 
ciate editor Alex McKenzie turned 
out a piece on the use of mobile 
radio communications for another 
McGraw-Hill magazine. 

Having discovered an expert, 
ELECTRONICS proceeded to exploit 
him with the result that a forth- 
coming issue will contain an article 
entitled, "Getting The Most Out Of 
Mobile Radio". It covers some of 
the economics as well as new cir- 
cuitry in this important and grow- 
ing field. 

Aside from the usual long-dis- 
tance telephone calls, telegrams, air- 
mail specials, luncheons, conferences 
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$6 

$5 

ELECTRONICS domestic subscription price for one year rose 20 percent in 1946, 
hasn't followed rising costs since then. 1,717 editorial pages published in 12 

regular issues of 1954 cost the reader $0.0035 per page 

and all the other routine of tech- 
nical writing, Alex tells us that 
he lost two sources en route-men 
were transferred to other jobs. At 
one time, a final conference took 
place on the night shift! 

As a byproduct of this activity 
we are printing next month a story 
on a new system of selective call- 
ing for two-way radio. 

COST ANALYSIS-College text- 
book prices have increased sharply 
since 1939, on the average an even 50 
percent by 1953. But book produc- 
tion costs have increased 90 percent. 

Labor cost has almost doubled in 
the past ten years. Paper has gone 
up 54 percent, binder's cloth 75 per- 
cent, binder's board 58 percent, and 
even the gold leaf for stamping 
covers has gone up 56 percent. The 
result is the book that cost $1.00 a 
copy to produce in 1942 costs ap- 
proximately $1.75 today. 

The accompanying chart shows 
this relationship between cost and 
prices and compares it with the 
U. S. Bureau of Labor Statistics 

index of wholesale prices. 
A textbook that sold in the early 

40's for roughly a cent a page is 
priced today at 1.5 to 2 cents per 
page. 

OLD TUBES NEVER DIE-Or 
rather old types of tubes never do. 
While doing some research this 
month it struck us that a number 
of specialized test equipments made 
today employ types that were in- 
troduced in the 1930's. Such as the 
75, 38 and 955. The big advantage 
of the first two is the fact that the 
grid lead comes out the top of the 
glass envelope and thus provides a 
long leakage path. 

ONOMATOPOETIC TITLE-One 
article last month (Testing Air- 
borne Electronics Components, p 
181) discusses environmental test- 
ing of electronic components at high 
sound intensities. 

The authors tell us that their col- 
leagues at Armour Research Labs 
have a pet name for the equipment. 
It's the "Screaming Meemie". 
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Tubeless 

Magnetic Amplifier 
DC Supplies 

MODEL MA640 (illustrated above) 
Input 105-125 VAC, 10, 60N 
Output 4.5 7.7 VDC, adjustable 
Load Range 0-40 amperes 
Ripple 1% maximum 
Regulation ±1.0% for any combination of 

Accuracy line and load conditions 

Recovery 0.2 seconds under worst conditions 
Time 

Size 17" wide, 121/4" high, 15" deep. 
Can be furnished for relay rack 
mounting. Meters, as illustrated, 
optional at extra cost. 

SPECIAL UNITS 
Sorensen is engaged in a heavy program of re- 
search and development leading to continuous 
expansion of its standard line of Magnetic 
Amplifier 1)C Supplies. It is accordingly in a 

favorable position to develop special magnetic 
amplifier supplies for use in computer systems 
or other products requiring the utmost in re- 
liability. If you have special requirements 
along these lines you will benefit by taking 
advantage of Sorensen's experience in this 
power field. Write or call the Applications 
Engineering Department, and your problems 
will receive prompt attention. 

WRITE FOR MORE DATA 
For further information abour the Sorensen 
line of tubeless magnetic DC supplies, and for 
your copy of the latest Sorensen catalog, 
write Sorensen & Co., Inc., 375 Fairfield Ave., 
Stamford, Conn. In Europe, address inquiries 
to Sorensen A.G., Gartenstrasse 26, Zurich 2, 
Switzerland. 

-N Mt 
ang,pMesps 

-tiNe 
Latest 
additions 
to the 
SORENSEN 
line! 

Sorensen Tubeless Mag- 
netic Amplifier DC Supplies 
are designed for applica- 
tions where utmost relia- 
bility is required. The four 
instruments described 
below cover a wide range 
of requirements; additional 
instruments are under de- 
velopment and will shortly 
be added to the line. 

MODEL MA65 
Input 
Output 
Load Range 
Ripple 
Regulation 

Accuracy 
Recovery 

Time 

105-125 VAC, 10, 60N 

6 VDC, adjustable ±10% I 
0-5 amperes `6 
1% maximum 
±1.0% for any combination of 

line and load conditions 

0.15 seconds under worst 
conditions 

Size For relay rack mounting - 
19" wide, 51/4" high, 12" deep. 

A cabinet is available for bench 
operation. This is an unmetered 
unit. 

MODEL MA2850 
Input 
Output 
Load Range 
Ripple 
Regulation 

Accuracy 
Recovery 

Time 
Size 

190-230, 30, 4 -wire wye, 60N 
23 - 32 VDC, adjustable 

0-50 amperes i a 7 
3% maximum GK 
±1.0% for any combination of 

line and load conditions 

0.5 seconds under worst conditions 

163/4" wide, 283/" high, 15" deep 
Unit is self contained and mounted 
on casters. Meters are standard 
with this unit. 

SORENSEN 
375 FAIRFIELD AVENUE, STAMFORD, CONN. 

Want more information? Use post card on last page. April, 1955 - ELECTRONICS 



The 

scientific approach 

to 

vibration measurement 

The D-489 MUIRHEAD-PAMETRADA WAVE ANALYSER 
WITH the Muirhead-Pametrada Wave Analyser the localization of obscure vibrations can 

be carried out systematically. Designed specifiçy for such measurements, this instrument 

covers a range of t 9 *-21,000c 's with a frequency accuMcy of ±-o.5% over most of the range. Its high 

selectivity enables component frequencies close to, one another to be measured; the flat top of 

the tuning characteristic can be varied to sinp1fy measurements of fluctuating frequencies; and 

the r /3 octave filter characteristic enable:,predominant vibration components to be rapidly 

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

FEATURES 
Operates as a tuned band-pass filter - not ctt#>`the hetero- 
dyne principle. 

Frequency accuracy ± % over most ?range. 
High selectivity characteristic for g#test discrimination 
against adjacent frequencies. 

I/3rd octave filter characterisik for ncise measurement or 
rapid localization of principal Vibration components. 

Band-pass characteristic for measurements when frequency 
is fluctuating. g 

Output frequency is that of the selected component and 

is available for oscilloscope viewing. 

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

THIS BROCHURE 
VIBRATION MEASUREMENT 

AND 
WAVEFORM ANALYSIS 

FREE ON REQUEST 

YIOOAf10M MIASURfMINI 
AND 

WAVEFORM ANAIISIS 

159 

j. Vr yU Ube wave analyser may have possibilities in your industry. For a demonstration 
T l'r 

wise 
at your plant, call Muirhead Instruments Inc. - MUrray Hill 8-1633 

MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND 
Sales & Service, U.S.A. 

MUIRHEAD INSTRUMENTS INC 677 FIFTH AVENUE NEW YORK 22 N.Y. 
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1955 

FIGURES OF THE MONTH 

Latest 
Month 

Previous 
Month 

RECEIVER 
PRODUCTION 
(Source: RETMA) Jan. '55 Dec. 54 

Television sets, total 654,582 833,423 
With UHF 117,095 129,181 
Color sets nr nr 

Radio sets, total 1,068,146 1,261,575 
With F -M 16,568 22,055 

Home sets 280,121 300,023 
Clock radios 166,885 312,967 
Portable sets 47,303 109,001 
Auto sets 573,837 539,584 

RECEIVER SALES 
(Source: RETMA) Jan. '55 Dec. 54 

Television sets, units . 647,585 1,093,702 
Radio sets (except auto) 474,947 1,158,588 

RECEIVING TUBE SALES 
(Source: RETMA) Jan. '55 Dec. 54 

Receiv. tubes, total units 37,144,000 37,908,894 
Receiv. tubes, value.... $26,263,000 $27,391,398 
Picture tubes, total units 866,9% 1,009,398 
Picture tubes, value.... $17,662,000 $20,521,562 

SEMICONDUCTOR SALES 
Dec. '54 

1,464,559 Germanium diodes, units 
Silicon diodes, units 

INDUSTRIAL 
TUBE SALES 
(Source: NEMA) 

Vacuum (non -receiving) 
Gas or vapor 
Phototubes 
Magnetrons and velocity 

modulation tubes 
Gaps and T/R boxes 

Latest 
Quarter 

Year 
Ago 

TV SETS INSTALLED 

Latest 
Month 

Previous 
Month 

Year 
Ago 

(Source: NBC Research Dept.) Jan. '55 Dec. 54 Jan. '54 

Jan. '54 Total sets 33,816,000 32,996,000 27,666,000 

420,571 
120,229 BROADCAST STATIONS 

(Source: FCC) Jan. '55 Dec. 54 Jan. '54 
871,981 TV stations on air 443 439 369 

24,341 TV stations CPs-not on air 130 137 197 
271,036 TV stations -new requests 19 19 134 
159,932 A -M stations on air.... 2,686 2,669 2,524 

46,571 A -M stations CPs-not on air 101 105 120 
394,442 A -M stations -new requests 174 172 165 

F -M stations on air.... 545 552 555 

F -M stations CPs-not on air 10 7 19 

F -M stations -new requests 5 8 4 
Jan. '54 
731,917 
310,623 

COMMUNICATION AUTHORIZATIONS 
(Source: FCC) Dec. '54 Nov. '54 

Aeronautical 41,156 40,737 
Marine 48,472 48,255 

Jan. '54 Police, fire, etc. 16,931 16,757 

22,133,000 
$16,412,000 

557,681 
$12,174,000 

Industrial 
Land transportation 
Amateur 
Citizens radio 
Disaster 

22,874 
7,206 

127,257 
9,336 

306 

22,742 
7,127 

126,021 
9,116 

306 
Experimental 643 636 

Common carrier 1,782 1,771 

Nov. '54 Dec. '53 

1,494,313 689,409 

Quarterly Figures-, 
Previous 
Quarter 

3rd '54 2nd '54 

$8,803,740 
$3,570,586 

nr 

$8,971,335 
$4,589,239 

nr 

$13,112,244 $16,135,274 
$1,476,407 $1,517,426 

Year 
Ago 

EMPLOYMENT AND PAYROLLS 

Dec. '53 

42,455 
43,703 
14,663 
19,797 

6,470 
115,518 

5,439 
254 
506 

1,430 

(Source: Bur. Labor Statistics) Dec. '54 Nov. '54 Dec. '53 

Prod. workers, comm. equip. 379,000-p 384,500-r 388,200 
Av. wkly. earnings, comm... $70.70 -p $71.23 -r $67.49 

Av. wkly. earnings, radio... $69.49 -p $69.26 -r $67.03 

Av. wkly. hours, comm..... 40.4 -p 40.7 -r 39 7 

Av. wkly. hours, radio 40.4 -p 40.5 -r 39.9 

1st '54 STOCK PRICE AVERAGES 
$10,400,000 

$3,300,000 
(Source Standard and Poor's) Feb. '55 Jan. '55 Feb. '54 

$700,000 
Radio -tv & electronics 437.0 413.4 281.7 

$10,500,000 Radio broadcasters 496.8 463.7 284.8 

$1,700,000 p -provisional; r -revised 
nr-not reported 

FIGURES OF THE YEAR 

Television set production 
Radio set production 
Television set sales 
Radio set sales (except auto) 
Receiving tube sales 
Cathode-ray tube sales 

6 

TOTALS FOR THE FIRST MONTH 
1955 1954 Percent Change 

654,582 420,571 +55.6 
1,068,146 871,981 +22.5 

647,585 731,917 -11.5 
474,947 310,623 + 52.9 

37,144,000 22,133,000 + 67.9 
866,956 557,681 + 55.5 

April, 1955 - ELECTRONICS 



INDUSTRY REPORT 

electronics-April 1955 

ENGINEERS IN AIRFRAME INDUSTRY 

18.2% 
OR 6,200 IN 

ELECTRONICS ....DO THESE JOBS < 

100% 

33% 

INSTALLATION 

ENGINEERING 

33% 

DEVELOPING 

EQUIPMENT 

17% 

INSTRUMENT- 

ATION 

AND FLIGHT 

TEST 

14% 

SUPERVISING 

OUTSIDE VENDOR 

DEVELOPMENTS 

3% MISC. 

Engineers Guide Missile Design 
Airframe manufacturers han- 
dle more of their own elec- 
tronic problems 

GROWTH of electronics in the air- 
craft manufacturing business is in- 
dicated by the number of electronic 
engineers employed by such com- 
panies. As shown in the chart, 
nearly 20 percent, or 6,200 of all 
engineers employed by airframe 
manufacturers are in the electron- 
ics field. This number is expected to 
increase to over 11,000 by 1959. 
(ELECTRONICS, p 26, March, 1955). 

Breakdown-Over half of the air- 
frame electronic engineers, 55 per- 
cent, are working on missiles; 43 
percent work on piloted aircraft. 

The specific duties performed by 
electronic engineers are indicated 
in the chart. For guided missiles, 
about 45 percent are engaged in 
developing equipment in company 
labs, but for piloted aircraft, the 

proportion is only 20 percent. 
While 47 percent of electronic engi- 
neers working on piloted aircraft, 
are engaged in installation engi- 
neering, only 20 percent are so 
engaged for guided missiles. 

Companies-The extent to which 
individual airframe manufacturers 
are in electronic activities is indi- 
cated by the number of electronic 
engineers employed compared to 
total engineering staffs. In Fair- 
child's guided -missile division 60 
percent of the engineers are work- 
ing in electronics. At Bell Air- 
craft, 41 percent of engineers are 
so engaged and 34 percent of 
Northrup engineers. 

For the airframe manufacturers 
surveyed, the percentage ranged 
from 3 percent of the total engi- 
neering staff up to 60 percent. Over 
half of the companies had less than 
15 percent of their engineers en- 
gaged in electronics work. The re- 
mainder had more than 20 percent. 

Military Will Probe 
Spurious Radiations 

Both government and industry 
are increasing efforts to re- 

duce jamming hazards 

INCREASING use of the radio spec- 
trum has aggravated the problem of 
interference. Both government and 
industry have stepped up programs 
to reduce spurious radiations. 

Research-A contract sponsored 
jointly by the Air Force, Army and 
Navy has been awarded to Armour 
Research Foundation to evaluate 
the effectiveness of the radio inter- 
ference program of the armed 
forces. The investigation includes 
all forms of radio interference, 
from very low communication fre- 
quencies through the microwave 
spectrum. Data are obtained 
through field surveys at industrial 
organizations and military opera- 
tional activities. 

Results of the study will be used 
to provide recommendations for a 
long-range program of research and 
development and to furnish guid- 
ance on measures which can be 
effected immediately to improve 
field operation and maintenance. 

Cost-Interference control has 
become a significant part of the de- 
fense program. John W. Klotz of 
the Department of Defense, in an 
address before the symposium on 
radio interference reduction at Illi- 
nois Institute of Technology, 
pointed out that every area of 
equipment development has become 
involved in some phase of the in- 
terference problem to insure that 
the equipment will operate effec- 
tively in the field. He said that the 
Department of Defense estimates 
its annual support of the interfer- 
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ence control program to be in excess 
of $200 million. 

Last year one radar equipment 
required a $2 -million program of 
interference control to make it op- 
erate properly in its equipment en- 
vironments. The control program 
extends to fields such as power gen- 
erators, x-ray machines, lighting 

fixtures, office machines etc. 

Air-One model of ARC -27, 
225 to 400 -mc command communica- 
tions equipment installed in many 
U. S. aircraft has been known to 
radiate harmonics of its funda- 
mental frequency. On some fre- 
quency settings, these spurious 

radiations have interfered with the 
radio altimeters operating at 440 
mc, rendering them useless or caus- 
ing them to read erroneously. The 
ARC -27 has on occasion triggered 
indicator lights on the instrument 
panel, erroneously indicating that 
the aircraft has flown over a 75 -me 
marker beacon. 

a 'Y 1 i. , . R: 

TUBES take over in reactor control rooms to regulate the nation's growing atomic production as . . 

Electronics Firms Plan To Cash In On Nuclear Power 

Growing importance of atomic 
energy is increasing sales of 
electronic equipment 

ATOMIC energy program which 
has gained in 15 years net assets 
of approximately $7 billion has 
swelled the business volume of the 
electronics industry. Somewhere 
between 5 to 15 percent of this ex- 
penditure has been for electronic 
equipment. In the nuclear instru- 
ment field alone, the volume of busi- 
ness done by electronics manufac- 
turers has already reached an 
annual rate of over $25 million. It 
is estimated that in five years the 
yearly volume of this business will 
reach $50 million. 

Research-In addition to in- 
creasing the volume of radiation in- 
struments production, the nuclear 
field is fostering a substantial 
amount of research and develop- 
ment on radiation instrumentation. 
Current AEC unclassified research 
contracts on radiation instrumenta- 
tion include contracts with DuMont 
and RCA on multiplier phototube 
development. 

In addition there are contracts 
with the National Bureau of Stand- 
ards for research on a radiation 
monitoring telemetering system and 
a basic instrumentation program. 
Three educational institutions have 
radiation instrumentation research 
contracts. New York University is 
doing research investigation of cer- 
tain physical and chemical dosi - 
metric techniques while Notre 
Dame is conducting fundamental 
research on photomission. St. Pro- 
copius College is researching special 
problems in nuclear instrumenta- 
tion. 

The Naval Research Lab has a 
research contract for work on dosi- 
metry systems employing radia- 
tion sensitive solids and New Eng- 
land Center Hospital is working on 
small G -M and proportional counters 
for medical research. 

Design-This month, 29 elec- 
tronic equipment and parts manu- 
facturers, in cooperation with 
RETMA and the Federal Civil De- 
fense Agency, will participate in an 
atomic blast to aid the industry and 
Civil Defense in determining and 
evaluating the effects of a nuclear 

explosion on civilian communica- 
tions equipment. 

Firms will supply equipment and 
parts to be exposed to a nuclear 
detonation test so that data may be 
gathered to give indications of the 
kinds of post -disaster repair prob- 
lems that will face communications 
personnel. 

Reactors-Indication of the 
amount of business that the elec- 
tronics industry is gaining from 
the reactor field is indicated by the 
fact that specifications for a 15 - 
megawatt reactor suitable for driv- 
ing a steam power plant provide an 
allowance of $85,550 for electronic 
instrumentation. This amounts to 
over 3 percent of the total $2.5 - 
million estimate for the complete 
nuclear power package with build- 
ing, as planned by Ford Instrument 
Co. 

The itemized list given covers 
only the units used on the pres- 
surized water-cooled and moderated 
reactor and on the primary coolant 
loop which transfers heat to the 
steam -generating section. The re- 
mainder of the plant is the same as 

(Continued on page 10) 

8 April, 1955 - ELECTRONICS 



BROAD - BA 
MIXER CYST 

TYPE 1N286 covering the frequencies from 

10,000 to 22,000 mc 
Its broad -band characteristics make the new Sylvania 
Type IN286 especially useful in tunable radar systems and 
counter-measure devices. The IN286 is a coaxial, point - 
contact silicon crystal diode designed for use as a mixer in 
the frequency range from 10,000 to 22,000 mc. 

RF IMPEDANCE 
The RF impedance of the IN286 is designed to match a 
65 -ohm load over its entire frequency range. 

CRYSTAL HOLDERS 
A variety of crystal holders may be used with the IN286 
- standard X, K., K -band waveguide holders to cover 

appropriate segments of the band. 
- WR -51 waveguide holder to cover the range from 

15,000 to 22,000 mc. 

- WR -75 waveguide holder to cover the frequency range 
from 10,000 to 15,000 mc. 

"ANOTHER REASON WHY IT PAYS TO SPECIFY 

SYLVANIA 

ACTUAL 
SIZE 

SPECIFICATIONS 
Conversion Loss 8 5 db max. 
Output Noise 2.5 times max. 
IF impedance 250-450 ohms 
RF Impedance 3 0 VSWR max. 
Burnout each crystal 

subjected to 20 mw (cw) 
at 10,000 mc. 

For complete details 
write to Department D2OR. 

SYLVANIA" 

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

In Canada: Sylvania Electric (Canada) Ltd., 
University Tower Bldg., St. Catherine Street, 

Montreal, P. Q. 

LIGHTING RADIO ELECTRONICS TELEVISION ATOMIC ENERGY 
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any other steam plant. Figures are 
for a small plant typical of those 
under construction or planned. 

Reactor Control and Safety Equipment 
2 Fission Chambers (neutron de- 

tectors) $ 900 
2 A -1D D -C Preamplifiers 303 
2 A-1 D -C Amplifiers 1,000 
2 Log Count Rate Meters 1,100 
1 Log Count Rate Recorder 800 
2 Compensated Ion Chambers (neu- 

tron detectors) 3,500 
2 Logarithmic Neutron Flux Den- 

sity Amplifiers 1,500 
2 Compensated Ion Chamber Power 

Supplies 1,000 
2 Period Amplifiers (neutron flux 

rate change indicators) 1,100 
2 Sigma Amplifiers (neutron flux 

peak alarms) 1,700 
3 Magnet Amplifiers (to drive mag- 

netic clutches of safety control 
rod system) 2,500 

1 Logarithmic Neutron Flux Re - 
80 

1 Periodor Recorder (neutron flux) 800 
3 Parallel Circular -Plate Ion 

Chambers 4,500 

DEW Line Radar To 

Cost One Billion 

3 Combined Safety Amplifiers 
(Sigma and Magnet) 3,600 

1 Decade Scaler 500 
1 2,000 -VA Constant -Voltage 

Transformer 250 

Fixed and Portable 
Radiation -Monitoring Equipment 

1 Five -Channel Beta and Gamma 
Waste Monitor 

1 Five -Point Waste Monitor Re- 
corder 

1 Twelve -Channel Beta and 
Gamma Area Monitor 

1 Twelve -Point Area Monitor Re- 
corder 

2 Rudolphs (fast neutron detec- 
tors) 

3 Cutie Pies (portable gamma -ray 
monitors) 

2 Beta -Gamma Survey Meters 
2 Slow Neutron Survey Meters 

Primary Heat Exchanger 
Loop Equipment 

1 Primary Coolant Outlet Tempera- 
ture Indicator -Recorder - 
Controller 

1 Primary Coolant Inlet and Outlet 
Temperature Indicator - 
Recorder 

2,500 

1,200 

2,800 

1,200 

1,300 

900 
500 

1,200 

1 Reactor Coolant Temperature 
Differential Indicator -Recorder 1,600 

1 Primary Coolant Flow Indicator - 
Recorder 3,000 

1 Pressurizer Water -Level Indica- 
tor -Recorder -Controller 1,900 

1 Pressurizer Pressure -Indicator - 
Recorder -Controller 1,800 

1 Demineralized Water Storage 
Tank Level Indicator -Recorder 1,900 

1 Demineralized Water Flow Indi- 
cator -Recorder -Integrator 1,700 

1 Primary Coolant Conductivity 
Indicator -Recorder 1,600 

1 Makeup Water Conductivity In- 
dicator -Recorder 1,600 

1 Reactor Rod Seal Water Leakage 
Indicator -Recorder 1,300 

1 Makeup Water Storage Tank 
Level Indicator -Recorder 1,700 

Installation 

Fabrication, Wiring and Testing of 
Main Panelboard and Installa- 
tion of Elements 24,000 

1,500 Fabrication, Wiring and Testing of 
Desk -Type Control Console 3,000 

1,500 Total $85,550 

CONSTRUCTION of the Distant Early 
Warning (DEW) line of radar sta- 
tions across northern Canada is 
under way. Western Electric, con- 
tractor for the pilot project on 
Barter Island, Alaska, (ELECTRON- 
ICS, p 8, Nov. 1953) is prime con- 
tractor. Cost of the line may 
approach $1 billion. 

In November, 1954, the govern- 
ments of the U. S. and Canada de- 
cided jointly to extend this line 
across the northern edge of the 
continent. Responsibility for con- 
struction and installation is vested 
in the U. S. 

Contracts -S e v e r a 1 subcon- 
tractors, including Canadian com- 
panies, will participate in con- 
struction and equipment manufac- 
turing. Western Electric is in the 
process of letting subcontracts for 
some of the electronic equipment. 

A project office has been set up 
in New York. This office is com- 
posed of representatives from the 
Air Research and Development 
Command, Air Materiel Command, 
Continental Air Defense Command, 
Royal Canadian Air Force, The 
Canadian Department of Defense 
production and Western Electric. 

e> Line -The DEW line radar net - 
automatically sounds an alarm 
whenever aircraft approach. The 
equipment was inspired by radar 
for the Mid -Canada line. 

AEROSOLOSCOPE uses multiplier phototube to count airborne particles at the 
rate of 100 per second while .. . 

Phototube Sales Keep Growing 
New applications of the unit 
help to keep sales volume on 

the upswing 

INCREASE in the number of photo - 
tubes sold each year by tube manu- 
facturers is sizable and steady. 
Each year since 1950 the number 
of units produced has increased by 
about 100,000. Projection of this 
rise for 1955 will push total volume 
to nearly 900,000 units. 

Volume -Sales to initial equip- 
ment manufacturers account for the 

major portion of phototube sales. 
These companies make everything 
from garage -door openers -increas- 
ing in sales due to lightweight over- 
head doors -to multiplier photo - 
tubes used in atomic energy. 

Phototransistors have yet to come 
into wide -spread use in consumer 
applications although manufac- 
turers in the field look to greater 
use because of space and weight 
savings. Widespread use in auto 
headlight dimmer applications has 
not materialized but work in this 

(Continued on page 12) 
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TRANSFORMERS 

NOW YOU CAN CHOOSE from eighteen standard pulse transformers in four major 
construction styles, all in quantity production at Sprague. The standard transformers 
covered in the table below offer a complete range of characteristics for computer circuits, 
blocking os.:illator circuits, memory array driving circuits, etc. 

These hermetically sealed units will meet such stringent military specifications as 
MIL -T-27, and operate at temperatures up to 85°C. Special designs are available for high 
acceleration and high ambient temperature operation. In addition, the electrical counter- 
parts of each transformer can be obtained in lower cost housings designed for typical 
commercial environment requirements. 

Complete information on this high -reliability pulse transformer line is provided in 
Engineering Bulletin 502A, available on letterhead request to the Technical Literature 
Section, Sprague Electric Company, 35 Marshall Street, North Adams, Massachusetts. 

ELECTRICAL CHARACTERISTICS OF SPRAGUE PULSE TRANSFORMERS 

Type 
No. 

Turns 
Ratio 

Pulse Width 
µ seconds 

Rise Time 
µ seconds 

Primary 
Inductance 

Leakage 
Inductance 

Repetition 
Rate 

Load and 
Output 

Typical 
Applications 

Type t SZ 
miniature bat -stub pulse 

tnstormer 
10Z1 5:1 0.1 0.04 200µH 5µH 1 to 2 MC 15 volts 

100 ohms 
in 

prlgltal 
Use10Z2 

4:1 0.07 0.03 200µH 20µH 1 to 2 MC 20 volts 
100 ohms 

comp ute P 

circuitry for 
10Z3 1:1 0.07 0.03 125µH 12 µH 1 to 2 MC 20 volts 

200 ohms 
impedance 
matching and inter - 

r 
10Z4 3:1 0.07 0.03 160 pH 15µH 1 to 2 MC 20 volts 

100 ohms 

stage coupling. 
Pulses are of 

- a 
` 

10Z6 4:1 0.1 0.04 200µH 6µH 1 to 2 MC 17 volts 
100 ohms 

sine wave type. 

r 10Z12 1:1 0.25 0.02 200 pH 2µH 12KC 100 volts Blocking Oscillator 
10Z13 1:1 0.33 0.07 240 pH 2µH 2KC 50 volts Blocking Oscillator 
10Z14 7:1:1 0.50 0.05 1.2 mH 20µH 1MC 25 volts Impedance Matching 

Type 22Z 
drawn -shell bathtub pulse 

15Z1 3:1 5.0 0.04 7.5 mH 22 pH 10 KC 10 volts Impedance Matching 
100 ohms and Pulse Inversion 

15Z2 2:1 0.5 0.07 6 mH 15 pH 40 volts Blocking Oscillator 
15Z3 5:1 10.0 0.04 12 mH 70µH 10 KC 10 volts Impedance Matching 
15Z4 1:1.4 6.0 0.1 16 mH 15 pH 0.4 KC 15 volts Blocking Oscillator 
20Z1 5:5:1 

Push -Pull 
1.5 0.25 4.0 mH 0.3 MH 5 volts Memory Core 

10 ohms Current Driver 
20Z3 6:1 I to 4 0.22 18 mH 0.8 MH 250 KC 

(max.) 
21 volts Current Driver 

200 ohms 

20Z4 6:1:1 1 to 7 0.25 55 mH 0.3 MH 50 KC 
(max.) 

22 volts 
400 ohms 

Current Driver and 
Pulse Inversion 

20Z5 3.3:3.3:1 
Push -Pull 

2.4 0.2 2.8 mH 0.2 MN 2.5 volts 
6 ohms 

Memory Core 
Current Driver 

Type 40Z 
plug-in pulse transformer 20Z6 11:1 6.0 0.2 90 mH 0.2 MH 50 KC 

(max.) 
10 volts 
75 ohms 

Current 
Transformer 

40Z1 7:1:1 0.50 0.05 1.2 mH 20µH 1 MC 25 volts Impedance Matching 

Sprague, on request, will 
prokide you with complete 
application engineering serv- 
ice for cptimam results it the RDDLICIIII 
use of pulse transformers. 

Export for the Americasr Sprague Electric International Ltd., North Adams, Mass. CABLE, SPREXINT 

ELECTRONICS Charter -Year Advertiser 
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PHOTOTUBE BUSINESS GROWS 
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field is continuing. A handful of 
manufacturers are currently mak- 
ing phototransistors and one large 
tube manufacturer expects to enter 
the field this year. 

New Applications-Two novel 
uses for phototubes have just been 
announced. The Army -developed de- 
vice shown uses a multiplier photo - 
tube to count and measure micro- 
scopic airborne germs, dust and 
moisture particles. 

The instrument, called the aero- 
soloscope, is capable of counting 

and measuring particles ranging in 
size from one micron (forty -mil- 
lionths of an inch) to 64 microns at 
the rate of 6,000 a minute. It is ex- 
pected that the instrument will be 
helpful in flour mills, cosmetic 
plants, paint factories (for measur- 
ing pigment particles) and in other 
industries concerned with particle 
size control or control of airborne 
contaminants. 

An instrument developed by the 
U. S. Navy and manufactured by 
the Lewyt Manufacturing Corp. 
uses a sensitive infrared tube with 
a cesium cathode and a built-in 
coated lens to see objects in the fog 
and dark. The instrument was 
originally used by the Navy in sig- 
nal operations. It is 14 inches long, 
3 inches in diameter and weighs 5 

pounds. 
The instrument operates on either 

110 or 6 volts d -c. The company 
anticipates wide use of the instru- 
ment in the future as a transporta- 
tion safety device It can warn auto 
drivers of oncoming cars 1,500 feet 
ahead in foggy or dark weather. 

Taped Color Moves Toward Market 

Gains made in perfecting color video tape recording equipment were demon- 
strated with this experimental system by Bing Crosby Enterprises. The system 
is the forerunner of new experimental equipment to be demonstrated soon. 
According to the company, the mechanical and the foot -per -second use rate 
problems have largely been solved. The new equipment will record 16 minutes 
of color video on a 15 -inch diameter reel of tape. It will be approximately 18 

months before commercial equipment can be placed on the market 

Manufacturers Plug 
New Computer Models 
More transistor machines ap- 

pear. Three computers for 

business men are announced 

NEARLY 800 transistors and 11,000 
germanium diodes reduce power 
consumption and enhance reliabil- 
ity of TRADIC, a digital computer 
for large aircraft developed for 
the Air Force by Bell Labs. 

The computer consumes less than 
100 watts and in final form will oc- 
cupy less than three cubic feet. The 
machine may perform chores such 
as fire control, bombing and navi- 
gational computation. These jobs 
are usually done by analog -type 
computers. TRADIC will do the 
work of analog computers with the 
accuracy of a digital type. It 
handles thirteen 16 -digit numbers 
and can perform a problem requir- 
ing 250 steps in 15 milliseconds. 

Another transistor computer po- 
tentially useful in aircraft is 
TRANSAC whose arithmetic unit 
was recently demonstrated by 
Philco. The unit performs 600,000 
additions a second. It consumes 
only 51 watts and employs 1,242 
germanium surface -barrier tran- 
sistors. By use of Philco's direct - 
coupled transistor circuit the only 
other components required are 322 
resistors. Components are mounted 
on 20 identical etched wiring 
boards. 

Baby Computer-Payroll and 
other business operations can be 
handled rapidly by Underwood's 
Elecom 50. The machine may sell 
for under $20,000. It occupies the 
space of an office desk. Input is by 
a 10 -key manual keyboard with 
output on ganged accounting ma- 
chine carriages. 

An 8 -in. diameter magnetic drum 
stores 50 ten -digit numbers and the 
machine adds, subtracts or multi- 
plies 10 -digit numbers at the rate 
of 15 a second. 

The computer is programmed by 
a metallized control tape having 
2,400 steps. 

Electronic Filing-Processing of 
(Continued on page 14) 
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"MAGNETIC MATERIALS CATALOG" 

Write for your copy 
Contains handy data on various types of 
Alnico Magnets, partial lists of stock 
items, and information on ocher perma- 
nent magnet materials. Also includes 
valuable technical data on Arnold tape - 
wound cores, powder cores, and types 
"C" and "E" split cores in various tape 
gauges and core sizes. 

ADDRESS DEPT. E-54 

"OFF -THE -SHELF" ITEMS or 

SPECIAL SHAPES to suit your needs 

Magnets of sintered Alnico offer endless opportunities to designers 

who need their useful combination of self-contained power and small 

bulk. A wide range of sintered Alnico shapes are carried in stock 

for quick shipment. Special shapes to meet an individual design 

need can be developed, where the quantity required is large enough 

to justify the tooling costs. Arnold sintered permanent magnets 

are fully quality -controlled and accurately held to specified toler- 

ances. II-, 'll welcome your inquiries. 

o 

PE ARNOLD ENGINEERING COMPANY 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 

DISTRICT SALES OFFICES ... New York: 350 Fifth Ave. 

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St. 
1 
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up to 100,000 unsorted items of 
business data during an 8 -hour day 
can be accomplished by Remington 
Rand's Univac File Computer. A 
building-block plan is used. From 
one to ten magnetic drums with 
180,000 alphabetical/numeric char- 
acters per drum may be specified. 
Prices start at $300,000. 

Another electronic filing system 
is the ElectroData Datareader. The 
machine uses magnetic tape to store 
400,000 ten -digit numbers and can 
automatically replace the data in a 
computer's main memory with an 
entirely new set of facts in less 
than 8 seconds. 

Key Punching-An electronic 
system has been developed for auto- 
matic key punching of credit sales 
according to an announcement by 
Farrington Manufacturing Co. 

The account number on the tabu- 
lating card is read by the scanner, 
checked and verified by the inter- 
preter (a digital computer) which 
operates the key punch. 

TV Transmitter Firms 

Size Up Market 
New stations going on air 
decrease but firms find 
new business in power boosts 

TELEVISION transmitter buying 
declined from its 1953 high during 
1954 and may become even slower 
this year. 

In 1954, about 115 tv transmit- 
ters were put into operation while 
in 1953 about 218 stations went on 
the air. According to RETMA, 
sales of transmitting equipment and 
accessories were off about 20 per- 
cent in 1954. 

Power-Sales of equipment for 
higher power has already devel- 
oped into sizable business for 
transmitter manufacturers. For 
the year ending in June of 1954, 
90 tv stations increased trans- 
mitting power and 100 more 
were planning power jumps. Since 
then the number of stations plan- 
ning more power has increased. 
With power increases have come 
increases in tower height. 

MORE simulators like this Link jet flight model are being sold as . . . 

Flight Trainer Business Booms 

Commercial airlines and the 
military are ordering more 
simulators to cut training costs 

OPERATING costs of modern-day air- 
craft have led both commercial and 
military aviation to use more flight 
simulators for training pilots and 
other air crew personnel. Units for 
particular models of military air- 
craft have been ordered before the 
aircraft itself has been produced. 

Commercial-Indication of the 
volume that has come from com- 
mercial aviation for flight simula- 
tors is the fact that just one 
commercial airline has 14 of the 
devices in use and another has 7. 
Foreign airlines are buying also. 

Total simulator cost per hour in- 
cluding depreciation is about $67 
while total airplane cost per hour 
could run 10 times that. Although 
the cost of the units may run as 
high as $1 million, they can soon 
pay for themselves. 

Military-The Air Force and 
Navy represent the simulator field's 
largest customers. Some 150 simu- 
lators are now in use representing 

more than a dozen different models. 
Curtiss-Wright recently announced 
that the Air Force had placed 
orders totaling $6.3 million for 
three new types of simulators. In 
addition, the military recently or- 
dered a substantial number of 
navigation trainers. More than 30 
of these units are now in use. Over 
500 electronic flight trainers also 
have been produced. 

Works-Indication of great 
amount Of electronic equipment 
that is included in flight simulators 
is indicated by statistics on the 
Link simulator. It contains 1,635 
electron tubes, 352 transformers, 
10,636 resistors and 400 computer 
assemblies including 163 summing 
amplifiers, 93 servo amplifiers, 26 
phase detectors, 9 audio amplifiers, 
5 variable frequency oscillators and 
4 linear phase detectors. 

Companies-Firms in the flight 
simulator field include : Curtiss- 
Wright, Engineering Research 
Corp., Goodyear Aircraft, Westing- 
house Air Brake, Link Aviation, 
American Machine & Foundry and 
Otis Elevator. The last two com- 

(Continued on page 16) 
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for modern, 

profitable 

automatic production... 

=eau on ICIL 

Write for information 
on special experimental 

and research services 
offered by Kahle. 

CNT, 

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

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

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

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

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

Get first hand information at our conveniently located plant - 
15 minutes from Times Square, 5 minutes south of Lincoln Tunnel 

ENGINEERING COMPANY 
1307 SEVENTH STREET NORTH BERGEN. N.J. 
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panies specialize in navigation -type 
simulators. One aircraft firm has 

built a flight simulator for its own 
use in pilot training. 

NEWS -SERVICE facsimile installations and private -wire units are major factors as .. . 

Facsimile Sales Record Upswing 
TV stations, newspapers and 

business men buy and lease 
more equipment 

IN THE past two years the facsimile 
business, which has had more than 
its share of ups and downs, has 
made sizable and steady sales gains. 

About 200 units have been in- 
stalled by the news services in 
addition to sales to the government 
and private business. United Press 
has over 100 installations in serv- 
ice, INS has 25 and AP about 50. 

In addition, UP recently ordered 
200 units from Cardwell Electron- 
ics for expanded use in its news - 
photo service. AP has ordered sev- 
eral hundred units from GE. 

TV stations and smaller news- 
papers have been leading clients for 
news service facsimile. UP clients 
include over 30 newspapers and 50 
tv stations. An additional 20 tv 
stations and 16 newspapers have 
orders in with UP for the service 
which will be installed as soon as 
equipment is available. Already, 
news service facsimile uses over 
4,000 pounds of facsimile paper a 
month. 

Business-Big factor in the 
commercial facsimile field is West- 
ern Union with its Desk -Fax sys- 

tem. This is a compact machine in- 
stalled on the desk of the business 
user. Connected to a local office of 
Western Union, it eliminates the 
delivery and pickup of telegrams. 
Approximately 20,000 installations 
were in use by the end of 1954.. 

Western Union has, in addition, 
its Intrafax system which is in- 
stalled and leased as a complete 
system. 

Development of Ticketfax by 
Western Union permits travelers, 
who walk into center -of -city or out- 
lying railroad ticket offices and ask 
for reservations, quickly to be 
handed facsimile duplicates of tick- 
ets whose originals are miles away 
at the main office. The facsimile 
system, which prints a ticket in 
eight seconds, is the company's 
latest leased -private -wire service. 

Gear-Hogan Laboratories, 
which holds basic patents on fac- 
simile, has developed equipment 
with transmission speeds ranging 
from one inch per minute to four 
inches per minute. The scanner and 
recorder are capable of operating at 
several times this top speed special 
circuits would be required to handle 
the resulting broad -band electrical 
signals. Big advantage of the gear 
is that copy can be run continu- 
ously without clamping to a drum. 

FCC Reveals Actual 
Mobile Radio Use 

Survey shows 57.5 percent 
of authorized transmitters 
currently in use 

OF HIGH INTEREST to those in the 
field of mobile radio communica- 
tions is the exact number of trans- 
mitters in use. It is customary 
to issue a license covering one base 
station and several mobile stations. 
It may be a long time, if ever, be- 
fore the full complement of author- 
ized mobile transmitters is put on 
the air. 

In April 1954, FCC mailed ques- 
tionnaires to more than 18,000 
licensees. Some 60 percent replied, 
representing more than 325,000 
transmitters out of a total of 433,- 
000 authorized for the Safety and 
Special Radio Services. 

Actual Occupancy-Better than 
half the mobile and base station 
transmitters licensed in these ser- 
vices are actually on the air as of 
early 1955. 

As an example, questionnaires 
were sent to 5,507 police licensees 
who returned 3,270-a percentage 
of 58.5. Total transmitters author- 
ized for this service is 107,912. 
Total authorized transmitters in- 
cluded in returned questionnaires is 
67,897. Number of transmitters in- 
stalled is reported as 42,176, 62 
percent of units authorized. 

Survey of Land -Mobile Radio Services 
Use Ratio 

Nature of Service in Percent 
Police 62 
Fire 56 
Forestry Conservation 73 
Highway Maintenance 58.5 
Special Emergency 56 

Total Public Safety 62.5 

Power 62.5 
Petroleum 50 
Forest Products 40 
Motion Picture 53.5 
Relay Press 37 
Special Industrial 48 
Low -Power Industrial 31 

Total Industrial 55 

Railroad 50 
Intercity Bus 80 
Highway Truck 40 
Urban Transit 72.5 
Taxicab 58.5 
Automobile Emergency 50 

Total Land Transportation 55 

GRAND TOTAL 57.5 

The table gives the representa- 
(Coatinued on page 20) 
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andard-Signa 

40 to 
2000 Mc 

The range of the popular Type 1021-A 
Standard -Signal Generator has been extended 
to 2,000 Mc with the addition of a third 
oscillator unit, and downward to 40 Mc with 
the added 40-50 Mc range of the low -fre- 
quency oscillator unit. Now, the complete 
frequency range from 40 to 2,000 Mc is cov- 
ered by one power supply and three oscillator 
units with frequency ranges of 40-250, 250- 
920, and 900-2,000 Mc, respectively. 

The new Type 1021-P4 900-2,000 Mc Unit is a grid 
separation triode oscillator using a Type 5675 uhf pencil 
tube. It delivers relatively high output at uhf ... is stable 
and well shielded ... has provision for square -wave modu- 
lation ... and is low in cost for a high-performance signal 
source. Line sections with sliding contacts are used to tune 
plate and cathode- tuning is exceptionally smooth. The 
instrument is remarkably free of noise modulation caused 
by microphonics and vibrations. 

Additional Oscillator Units 

40-250 Mc 
Type 1021-P3B now has added 40-50 
Mc range for television i -f measure- 
ments, v -h -f receiver and amplifier 
development. 

Frequency 

250-920 Mc 
Type 1021-P2 is a convenient, well - 
shielded source of power for bridge 
and slotted line measurements and 
u -h -f television work. 

Standard -Signal Genenerator 

NEW 
Type 1021-P4 Oscillator Unit 

SPECIFICATIONS 
Frequency Range 900-2000 MC 

Frequency Calibration Accuracy Large direct -reading 
dial with slow motion drive calibrated to 1% 
over 200° 

Incremental Frequency Control Variable resistor in 

grid circuit provides small frequency adjustments. 

Frequency Drift Under 0.1% per day 

Output Voltage Continuously adjustable from 0.5 µv 
to 1.0 volt open circuit. 

Output Impedance 50 ohms ±10% 
Output Meter Output voltage indications accurate to 

better than 20% - meter circuit can be cali- 
brated in terms of accurately known 60 -Cycle 

voltage. 

Modulation Provision Square -wave modulation from 
100-5,000 cycles from external modulator. 

Leakage Stray fields and residual output voltage can- 

not be detected with receiver having 2 p.v sensi- 

tivity. 

Heater Voltage Rectified To reduce modulation by 

power frequency. 

Inexpensive Tube Replacement Only $15.20 

Oscillator Unit Power Supply 

40- 250 Mc 1021-AV, $595 1021-P3B, $400 
1 250- 920 Mc 1021-AU, $615 consists of 1021-P2, $420 and 1021-P1, $195 

900-2000 Mc 1021-AW, $845 1021-P4, $650 ) 

GENERAL RADIO Company 
275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A. 

90 West Street NEW YORK S 

8055 13th St., Silver Spring, Md. WASHINGTON, G. C. 

920 S. Michigan Avenue CHICAGO S 

1000 N. Seward Street LOS ANOELES 31 

GR 
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TRANSISTO 
MILLIONS OFarl 

RAYTHEON IS FIRST AND FOFEMOST INep - moss production. Raytheon is long past 
t . 

the experiment and develcpmert stase in 9--- 
Ge-man bm PNP Junction Transston - for over 

>ears has had the quantit, prccuctior and 
zuclit- control techniques and resocr_es 

- ,roved reliability in comme -:ion c pli- 
ccrion, based on billions of heurs of actua field 
eerfoRnance and a record of ratte: exceeding 
na o: many reliable vacuum tibes 

- ronge of characteristics. L_ck et the 
±art. You'll find one or more tcytLeon Trmnsis- 
ore that meet your specific requirements, how - 

<_v3 exacting. 

T"PE 

CK760 
CiC761 
CK762 

Collector 

Cutoff 
Volts 

r 4721 
r(722 
C (725 
C (727 

IYPE 

:463 
21464 
21465 
214106 

Volts 

-6 
-6 
-6 

-1.5 

LOW FREQUENCY TRANSISTORS - PLASTIC CASE 

Collector 

Meg. 
ohms 

2.0 

2.0 

2.0 

1.0 

Cutoff 
µ. 

: 

6 

6 

Emitter 

MA 

-1.0 
-1.0 - 1.0 - 0.5 

Base 

ohms 

700 

350 

1500 

700 

Base 
Curren: 
Ampl. 
Factor 

45 

22 

90 

45 

Max. 
Noise 
Factor 

db 

22 

25 

20 

12 

Alpha 
Frei. 

Cutoff 
mc. 

0.8 

0.6 

1.2 

0.8 

Max. 
unction 
Temp. 

OC 

70 

70 
70 

70 

LOW FREQUENCY TRANSISTORS - HERMETICALLY SEALED CASE 

Collector 

Volts 

-6 
-6 
-6 

-1.5 

Meg. 
ohms 

2.0 

2.0 

2.0 

1.0 

Cu off 
µ. 

E 

E 

E 

E 

Emitter 

MA 

-1.0 
-1.0 
-1.0 - 0.5 

Base 

ohms 

350 

700 

1500 

700 

Base 
Curren: 
Ampl. 
Factor 

22 

45 

90 

45 

Temp. 
Rise 

°C/mW 

0.25 
0.25 
0.25 

0.25 

Max. 
Noise 
Factor 

db 

Alpha 
Freu. 

Cutcff 
mc. 

Max. 
_unction 
Temp. 

°C 

Temp. 
Rise 

°C/mW 

25 0.6 85 0.58 
22 0.8 85 0.58 

20 12 85 0.58. 
12 0S 85 0.58 

I-IGH FREQUENCY TRANSISTORS - HERMETICALLI SEA .ED CASE 

Enitte' 

MA 

Extri n. 

Base 
Relis. 
oh ns 

Base 
Current 
Ampl. 
Factor 

Alpha 
Freq. 

Cutoff 
mc. 

Max. 
Junc. 
Temp. 

OC 

Temp. 
Rise 

°C/mW 

Coll. 
Capas 
µµf 

Gain 
at at 

455kc 2 mc 
db db 

-6 
-6 
-6 

1 -1.0 75 40 5 

1 -1.0 75 45 10 

1 -1.0 75 65 20 

measured in ci -u t wich will 7.e supplied on requ st 

85 

85 

85 

0.62 

0.62 
0.62 

14 

14 

14 

32 18 

33 20 

33 22 

Rise lime 
µSrs 

Decay time* 
µsecs 

05 0.06 
0.04 0.05 
C-02 0.03 

Note: above characteistics are overage except where i ted 

s 
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Raytheon presents a new and more efficient 

SILICON POWER RECTIFIER 

with 95 to 99% EFFICIENCY 

40 

12 

8 . . . 

o 

11 

:: n ..._. 
:::C:: :.::.. ...... .n ... d. 1113 ... i ... u. a 

Dissipation and 
average current 

versus diode case 
emperature - 

CK775/CK776 

40 60 80 100 120 140 160 180 

CASE TEMPERATURE - DEGREES CENTIGRADE 

200 

I 70'C 

'AMB 
OV -60ii _ -12 

170°C 

10 Amps 

5 Amps 

10 mA 

20 mA 

05CILLOGRAM of CK 6 at room temperature end 170 C 

ACTUAL 
SIZE 

HIGH CURRENT -to 15A 

HIGH VOLTAGE RATINGS 

HIGH TEMPERATURE -175°C 

HERMETICALLY SEALED 

MECHANICALLY STABLE 

REDUCED COOLING REQUIRED 

EXTENDED FREQUENCY RANGE 

better than 100kc 

RAYTHEON SILICON POWER RECTIFIER CHARACTERISTICS 

TYPE CK775 
MAXIMUM 

RS 
VOILTS 

VOLTAGE 
PEAK 

VOLTS 

MAXIMUM 
PEAK 

AMPERES 

CURRENT 
AVERAGE 
AMPERES 

TYPICAL 

DI WATTSON 

CASE TEMP. 30°C* 40 60 50 15 40 

CASE TEMP. 170°C* 40 60 15 5 10 

NO HEAT RADIATOR 
AMBIENT TEMP. 25°C 40 60 6 2.0 3.0 

AMBIENT TEMP. 170°C 40 60 2.0 0.5 2.0 

TYPE CK776 
CASE TEMP. 30°C* 125 200 50 15 40 

CASE TEMP. 170°C* 125 200 15 5 10 

NO HEAT RADIATOR 
AMBIENT TEMP. 25°C 125 200 6 2.0 3.0 
AMBIENT TEMP. 170°C 125 200 2.0 0.5 2.0 

'maintained by external heat radiator ADDITIONAL RATINGS (25°C) 
Both CK775 and CK776 have maximum drop at 5 amperes of 1.5 volts 

CK775 has maximum reverse current at -60 volts of 25 mA 
CK776 has maximum reverse current at -200 volts of 25 mA 

AY H MANU AC U IN COM AN. 
r rio- ome " , .. exae!lenne in Lslealwníces ` tc ape t., ewton r ass. ge aw ii 

For application information write or call the Home Office or: 4935 West Fullerton Avenue, Chicago 39, Illinois, NAtionol 2-2770 
-2851 fifth Ave 

e. 

URE TUBES 
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tive percentages for the several 
categories of services. Other data 
was picked up in the questionnaires, 
such as the percentage of inter- 
ference occurring in various bands 
at different times of day. Answers 
have been placed on punch cards 
from which statistical data are 
available to organizations or indi- 
viduals upon application to the Sec- 
retary of the Commission. 

Electronics Assets 
Continue to Climb 

$5 

N 

ó4 
J 
Fri 

z 3 

ELECTRONICS ASSETS GROW ' EST 

N 
e- 
14 

coU) 2 
Q 
-i 4 
o 1 

I- 

0 

113 COMPANIES) 

1950 1951 1952 1953 1954 

Representative companies gain 
in total assets as expansion 
and output gain 

TOTAL assets of 13 important manu- 
facturers in the electronics field 
totaled over $4.5 billion dollars in 
1954, up nearly one-half billion 
dollars from 1953 totals. 

Chart-In the past five years, 
total assets of the 13 companies 
have nearly doubled. Although the 
increment has dropped slightly for 
each year, it has remained over the 
$300 -million mark and has averaged 
about $400 million annually. 

Breakdown-Biggest item in 
total assets of the companies has 
been inventories which include ma- 
terials, supplies, work in process 
and finished goods. 

Increase-Sylvania's total assets 
more than doubled in the five-year 
period from $92.9 million in 1950 to 
over $200 million last year. It regis- 
tered the greatest rate of growth of 
any company surveyed. In terms of 
dollars, the greatest increase was 
registered by Westinghouse, which 
increased over $500 million. 

Los Angeles Updates Its Progress 

West Coast industry has made 

big strides but some growth 
problems remain 

DOLLAR billing of electronics manu- 
facturers in the Los Angeles area 
has grown from $47 million in 1941 
to an estimated $842 million last 
year, according to the city's 
Chamber of Commerce. 

In tv set manufacturing, it is 
estimated that output rose to 
350,000 units in 1954 worth a 
total of $52 million. Components 
amounted to about $34 million. The 
tv industry in the area employed 
5,000 workers in final assembly and 
2,800 in component manufacturing. 

Problems-Despite this prog- 
ress, Los Angeles manufacturers 
point out that there are some 
growth deterrents. They are chiefly, 
higher freight and labor costs and 
a need for locally made component 
parts of lower cost. 

Manufacturers in the area must 
absorb higher freight costs to 
reach the major markets in the 
U. S. than their eastern and mid - 
west counterparts. Freight costs 
from the west coast to Chicago run 
about 4 cents a pound. However, 
relatively recent rate adjustments 
have been made so that on most 
items the cost to ship out of Los 
Angeles is lower than the costs 
for shipping into the area. 

Labor rates in the Los Angeles 
area are as high and in some in- 
stances higher than those paid in 
the east. A survey made a few years 
ago showed that assemblers hourly 
wages are 20 cents higher in the 
west. It is sometimes cheaper to buy 
from the east even after freight 
charges are added. 

While the electronics industry as 
a whole has shown a very healthy 
growth in the Southern California 
area, the increase in component 
manufacturers has not kept the 
same pace according to companies 
there. There were about 25 com- 
ponent parts manufacturers in the 
area in 1946 and the number has 
grown to approximately 95 firms. 
Of these, about 20 are transformer 

makers. Thus, the bulk of com- 
ponents for tv sets except trans- 
formers, cabinets and tuners are 
secured from the east. 

Future-Indications are that 
most of the present problems of the 
Los Angeles electronics industry 
are being solved however. An in- 
creasing number of eastern com- 
panies are setting up plants on the 
coast. It is estimated that now over 
a dozen east and midwest firms 
have manufacturing operations in 
the area. Los Angeles electronics 
manufacturers expect their total 
dollar volume to hit the $1 -billion 
mark in 1956. 

Tones Over Power Line 
Control Plant Services 

Lights, fans and motors can 
be controlled remotely or by 

a preselected program 

CARRIER current may soon be at 
work in offices, schools and indus- 
trial plants controlling functions 
such as time clocks, fans and blow- 
ers, lights and air conditioners. An 
electronic supervisor, announced by 
IBM, can perform up to 40 on -off 
remote switching functions. Tone 
signals are sent over existing a -c 
mains. Cost ranges from $1,100 to 
$2,200. 

Tone Signals-The system pro- 
vides four control channels each 
handling 10 switching functions. 
When the channel switch is thrown 
there is a 60 -second operating cycle 
in which all the selected switching 
functions of the channel are per- 
formed. 

Control impulses are sent as 
audio tones: 3,500, 4,200, 5,000 and 
6,000 cps that provide a i -volt sig- 
nal at the switching relay. 

Verifier lights on the master con- 
trol panel show that the selected 
control signals have been sent out 
although ther-e is no indication at 
the board to show whether the 

(Continued on page 22) 
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ALL-ANGL BARRY MOUNT 
Cup diameter 1 inch 
Maximum load 3 pounds 
Weight less thon 1 ounce 

Works at any angle 

... in maneuvers through every position 

. e e with NIGH DAMPING in all directions 
Now you can forget all limitations on mounting positions for 

delicate apparatus. You can design for easiest installation and best 
space utilization, because the new Barry ALL-ANGL vibration isolator 
works in any position. Upside down, on a bulkhead, at any slant - 
position means nothing to this new BARRYMOUNT.® Damping is 

exceptionally high in all directions; transmissibility at resonance is 

less than 3. The ALL-ANGL mount is interchangeable with other 
miniature BARRYMOUNT isolators. 

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

tion problems. Let us show you what it will do for you; or 
write for Bulletin. 

THEiBARRY CORP. 
707 PLEASANT STREET 

WATERTOWN 72, MASS. 

SALES REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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Industrial tractor is guided by radia- 
tion from control wire strung from 
overhead beam 

function has been performed. Like- 
wise there is no indication at the 
board to show if someone on the 
floor has switched equipment man- 
ually although signals from the 
master control unit can override 
manual operation from the floor. 

Wireless Carrier-Another re- 
mote control application is the 
operatorless industrial carrier 
shown in the photograph. Pressing 
a button on control boxes placed 
throughout the plant will bring a 
tractor to that point, guided by an 
overhead wire. 

Manufactured by the Barrett - 
Craven Co. of Northbrook, Ill., the 
tractor has a detector unit to pick 
up radiation from the control wire. 
The detector information is used to 
control the steering gear to keep 
the tractor following the wire. 

Electronics Gains In Movies 
Both theaters and studios in- 
crease use of electronic equip- 
ment in new systems 

SALES of electronic equipment to 
the motion picture industry have 
increased substantially in the past 
few years. This has been due 
largely to increased use of wide- 
screen motion pictures and asso- 
ciated installation of elaborate 
sound systems. Volume is estimated 
at $15 million last year. 

Electronics manufacturers sold 
an increased amount of two-way 
radio equipment to motion -picture 
studios. Theater television has also 
shown substantial growth. Today 
about 100 theaters have large -screen 
tv installed representing an invest- 
ment of approximately $2 million. 

Market-Of the 22,000 theaters 
in the U. S. between 15,000 and 
16,000 are equipped for wide-screen 
motion pictures. But not all of 
these have completely redesigned 
sound systems. Some have connected 
additional loudspeakers to existing 
equipment. 

The most elaborate are the stereo- 
phonic systems installed by class A 
movie houses in the larger cities. 
About 5,000 theaters in the U. S. 

have these systems which cost up 
to $25,000. Another 2,000 theaters 
are equipped with magnetic sound 
systems which can utilize three 
loudspeakers. Nearly 10,000 thea- 
ters use the optical system and 
bridge additional loudspeakers 
across the line. 

Companies-Example of what 
wide-screen conversion has meant 
to manufacturers in dollars and 
cents is indicated in a breakdown 
of sales in fiscal 1954 for Ampex 
Corp. The commercial sales volume 
of the company were almost two 
and one-half times that of the pre- 
vious year. Almost 70 per cent of 
this increase was accounted for by 
sales of multidirectional sound 
equipment to motion -picture thea- 
ters. Three complete lines of thea- 
ter sound equipments were de- 
veloped by the firm during the year 
and sales amounted to $1.4 million. 

Radio-Movie makers have in- 
creased their use of two-way radio. 
In 1954 the number of transmitters 
authorized showed the largest in- 
crease of any year on record. The 
number rose from 195 to 347. In 
past years the annual average in- 
crease was 30 authorizations. 

Use of two-way radio sets is 

largely limited to operation while 
on location in remote areas. The 
service is used to connect with the 
nearest wire lines for safety of life 
and property and to promote more 
efficient operation. 

Low -power radio equipment is 
generally used to coordinate action 
taking place on outdoor sets. It 
helps minimize retakes. 

Testing Laboratories 
Utilize Electronics 

Wide variety of materials are 
tested by electronics but use 

is still minor 

ABOUT a dozen commercial testing 
laboratories and 17 colleges utilize 
electronic equipment exclusive of 
x-ray equipment for performing 
commodity tests it was disclosed by 
a new directory of commercial and 
college testing laboratories compiled 
by the American Society for Test- 
ing Materials. 

The report covers 278 commercial 
testing labs and 86 college labora- 
tories. 

Commodities-Testing labs use 
electronics to test a wide range of 
materials, from paper and paper 
products to buildings. The largest 
use of electronics is for testing ma- 
chinery and vehicles. Over half of 
the labs with electronic equipment 
use it for this purpose. 

Next important use of electronics 
is ,for testing ores, metals and 
manufactured products. Scientific 
and medical instruments are other 
products on which electronic equip- 
ment has been used to makes tests. 

X-ray-Less than 20 of the com- 
mercial labs used x-ray, radio- 
graphic or radiation dosage for test- 
ing commodities, indicating a siz- 
able potential market. A larger pro- 
portion of the college labs used 
x-ray, but there, too, the number 
was less than 20. 

Why-Reason for the small 
amount of electronic equipment 
used by the labs reported is that 
many of them specialize in fields 

(Continued on page 24) 
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When it comes to engineered sheet metal fabrications, Karp offers 
you top-quality enclosures, housings and chassis at economies that give 

your product a real competitive advantage without increasing the selling 
price. Our large collection of tools, dies and jigs keeps your tooling costs 

at rock -bottom. Karp "know-how" means that production techniques are 

individualized to each job, eliminating high costs, bottlenecks and delays 

to save you money. Yet each Karp fabrication is custom-built to highest 
quality, with assembly, fitting and bench work performed by skilled crafts- 
men proud of their work. And remember - At Karp, your job is never too 

large - or too small. 

ARP cncLôsucs 
ze6lect youz elec&zotiic skills ¡oiihin 

Ask the Karp Man 
how you can bene- 
fit from Karp's 30 

years of experience. 
Phone or write for de- 

scriptive literature. 

0 

MOST COMPLETE 

FACILITIES FOR 

ENGINEERED SHEET METALFABRICATION 

METAL PRODUCTS CO. 

Division of H & 

215 63rd STREET, BROOKLYN 20, N. Y. 

B American Machine Company, Inc. 

FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS: in aluminum 

or steel long run or short spot, arc, gas or heliarc welding any type finish 

Modern plant -3 city blocks long U. S. Air Force Certified Welding Facilities 

ThDusands of dies available Air-conditioned spray room...complete 
Most modern of sheet metal baking facilities 
fabricating equipment Complete sub -assembly facilities 
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such as food products where elec- 
tronic testing is not readily adapt- 
able. 

The labs listed are only those 
commercial and college labs engaged 
in testing on a commercial or fee 
basis. Labs of consulting chemists, 

engineers and metallurgists and re- 
search labs of manufacturing com- 
panies are listed only when definite 
information was supplied that they 
test commodities on a commercial 
basis. There are nearly 3,000 indus- 
trial research labs in the U. S. 

FCC Moves In On Ultrasonics 
IT WAS mid -December 1935, when 
the Federal Communications Com- 
mission requested the assistance of 
Cruf t Laboratory, Harvard Uni- 
versity, in locating the source of a 
mysterious interference disrupting 
radio services from 8 to 28 me (p 
19, ELECTRONICS, Feb. 1936) . In- 
vestigations showed (five days 
later) that there were some 300 
potential sources-each a medical 
diathermy machine. 

With past history in mind, FCC 
is taking no chances on the radio - 
interference menace posed by the 
tremendously increasing growth of 
the ultrasonic technique. Technical 
requirements have long since been 
established for industrial, scientific 
and medical equipment, covering 
diathermy and dielectric heating. 

Limitations-Ultrasonic devices 
subject to rules include those gen- 

erating radio -frequency energy 
above 20 kc (generally above the 
range of human hearing) utilizing 
the energy to drive an electrome- 
chanical transducer. The mechani- 
cal energy is then used for a variety 
of purposes. 

For now, at least, FCC exempts 
equipments operating below 90 kc 
and generating less than 500 watts 
from requirements of type approval 
or certification. 

Closing Dates-The regulations, 
on which technical details can be 
obtained from FCC, become effec- 
tive March 1. Equipment built after 
July 1 must comply with the new 
rules, while devices in operation 
may either comply with the new 
rules or an older set of regulations 
governing miscellaneous equipment. 
After July 1, 1965, all ultrasonic 
equipment must comply. 

TV Shows In Every State 
TELECASTING STATIONS 
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TELEVISION authorizations (like 
those for a -m and f -m, ELECTRON- 
ICS, p 24, Feb. 1955) have been 
made to stations in every state. 
Year-end totals show Texas lead- 
ing with 47 commercial and 1 edu- 
cational. 

California, Pennsylvania and 
New York follow with totals of 39, 
38 and 37, respectively. Alaska and 
Hawaii (not shown on the map) 
have 3 commercial tv authorizations 
apiece, which equals or exceeds the 
number for each of six states. 

Plant Maintenance Is 

$10 -Billion Business 
MAINTENANCE costs for U. S. in- 
dustry have risen from about $5 
billion in 1950 to over $10 billion 
last year. 

GE recently estimated that the 
nation's maintenance bill for 1955 
will increase by $1 billion largely 
because of increased automatiza- 
tion. (ELECTRONICS, p 26, Mar. 
1955.) Annual maintenance costs 
for all electronics factories are esti- 
mated at over $100 million for last 
year. 

Men-In 1951, in the radio, tv 
and related products industry there 
were approximately 230,000 pro- 
duction workers. Nearly 5,000, 
about 2 percent of the total work- 
force, were in maintenance. Last 
year the industry employed nearly 
10,000 maintenance men. 

Financial Roundup 

COMPANIES in the electronics field 
reported on net profits for 1954 
and for many firms the year regis- 
tered the highest net income on 
record. Outstanding increases were 
made by companies such as GE, 
IBM, Minneapolis Honeywell, RCA 
and Westinghouse. Following are 
the net profits of firms in the field 
for 1954 or for fiscal periods indi- 
cated : 

Net Profit 
Company 1954 1953 
AT&T $480,277,306 $421,485,570 
Barry Controls 320,506 252,308 
Bendix 3m 5,983,226 4,753,961 
Canadian 

Marconi 1,083,590 1,349,243 
Carborundum Co. 3,283,704 5,721,553 
Clevite 2,668,648 3,478,611 
Cornell- 

Dubilier 3m 568,556 598,810 
A. B. DuMont 7,597,000 
T. A. Edison 908,000 1,479,495 
Garrett 6m 1,681,000 1,444,000 
GE 212,613,221 165,727,889 
Gen. Prec. Equip. 6,258,219 3,436,349 
IBM 46,536,625 34,119,210 
Litton Industries 

6m 341,000 
W. L. Maxson 3m 352,923 370,763 
Minn. Honeywell 15,345,203 10,329,825 
Philco 6,768,965 18,350,577 
RCA 40,525,000 35,022,000 
Stewart -Warner 2,757,000 4,081,000 
Stromberg - 

Carlson 1,981,754 1,667,308 
Sylvania 9,480,941 9,636,181 
Thompson 

Products 11,678,645 9,652,923 
Tung Sol 2,077,062 1,780,882 
Western Electric 55,836,430 52,604,613 
Westinghouse 84,594,367 74,322,925 

Securities-ElectroData 
(Continued 

Corp. 
on page 26) 
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MVLTI-GATE-- A Proven Data Transmission "Pipeline" 

for 

b ENTRALIZEO 

O1l:!1ffT10t1S 

Control Engineers tell us the most imports r r art of any 
remote supervisory control system is the "pi . line"-the means 
by which data is sent from control point "A" l operating 
point "B". And these same control engineers tell us our 
MULTI -GATE Systems have proven themselveo as compact, 
efficient, and dependable "pipelines." 

The MULTI -GATE system provides complete$onoff" or 
"raise -lower" control and report -back indicati of practically 
an unlimited number of remote switches for va*s, pumps, 
lights, power transfer and other functions, as Ill as alarm 
indication. Pipelines, refineries, chemical plant ailroads, 
public utilities and many other industries are ing 
MULTI -GATE an efficient, money -saving tool. Al eir control 
operations can be performed over a single 
communications circuit. 

When used with telemetering equipment, simuita s control 
and remote metering of such quantities as flow, rature, 
pressure and electrical quantities are available over e same 
circuit-radio, microwave, wire or carrier-becausellil 
operations are performed by audio tones. s 
The transmitter and receiver terminals pictured at thigright 
are typical of Hammarlund MULTI -GATE egaipmentirese 
units, designed for a 42 function system (21 "on -off" 
operations), take little space and are 111 

readily accessible when mounted in 
a standard 19 -inch rack. 

For details write The Hammarlund 
Manufacturing Co., Inc., 460 West 
34th Street, New York 1, N.Y. 
Ask for Bulletin E4. 

Multi -Gate Transmitter 

Multi -Gate Receiver 

CENTRALIZED 

OPERATIONS 

CONTROL 
(trademarks pending) 

Hammarlund's systems 4 
for completely con- 

trolling and metering of 
any number of remote 111 

functions from central 

operation points I 
for efficiency, speed 

Aik 
and economy. 

2 fix 1-\lú 
Since 1910 
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plans to file with SEC for the sale 
of common stock to raise approxi- 
mately $2 million in new capital. A 
total of $225,000 will be used to pay 
for the cost of building and equip- 
ping a new main office and plant 
now under construction in Pasa- 
dena, Calif. The balance will be 
added to working capital. 

Moran Electronic Components 
field with SEC covering 100 shares 
of common stock, no par, and 4,000 
shares of 7 percent cumulative pre- 
ferred stock, the latter to be offered 
at par, $10 per share. Proceeds are 
to be used to purchase raw ma- 
terials and equipment and for ex- 
pansion as warranted. 

Granco Products field with SEC 
covering 120,000 shares of common 
stock, par 50 cents, to be offered 
at $2.50 a share. Net proceeds are 
to be used to buy machinery and 
equipment for further development 
and research and for working cap- 
ital. 

Transistors Aid 

Long Distance Calls 

NUMBER of transistors used in the 
telephone field is increasing as 
AT&T installs more card trans- 
lators at its switching centers. 
Equipment has already been in- 
stalled in 16 switching centers 
throughout the country and more 
will be added this year. When a 
long distance call is dialed, a se- 
lected perforated card falls into 
position. Beams of light shining 
through the perforations pick out 
and energize a number of photo- 
transistors which give the switch- 
ing apparatus the information 
needed to send the long distance call 
automatically over the correct route. 

FUTURE MEETINGS 

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

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

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

APRIL 18-22: 77th semi annual 
convention of SMPTE, Drake 
Hotel, Chicago, Ill. 

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

APRIL 24-28: Scientific Appara- 
tus Makers Association An- 
nual Meeting, The Green - 
briar, White Sulphur Springs, 
West Va. 

APRIL 25-26: Conference on 
Automatic Control, ASME, 
University of Michigan, Ann 
Arbor, Mich. 

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

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

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

MAY 3-5: URSI Spring Meet- 
ing, National Bureau of 
Standards, Washington, D. C. 

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

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

MAY 18-20: Annual National 
Telemetering Conference and 

Exhibit sponsored by IRE, 
AIEE, IAS, ISA; Hotel Mor- 
rison, Chicago, Ill. 

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

MAY 23-25: Ninth Annual Con- 
vention of the American So- 
ciety for Quality Control, 
Hotels Statler and New 
Yorker, New York, N. Y. 

MAY 24-26: Ninth Annual 
NARTB Broadcast Engineer- 
ing Conference, Washington, 
D. C. 

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

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

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

JUNE 6-8: Fourth Annual Con- 
vention and Trade Show, Na- 
tional Community Television 
Association, Park Sheraton 
Hotel, New York, N. Y. 

JUNE 20-25: Symposium on 
Electromagnetic Wave Theory 
sponsored by URSI and the 
University of Michigan, Ann 
Arbor, Mich. 

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

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

SEPT. 12-16: Tenth Annual 
Instrument Conference & Ex- 
hibit, ISA, Shrine Exposition 
Hall and Auditorium, Los 
Angeles, Calif. 

SEPT. 28-29: Industrial Elec- 
tronics Conference, AIEE, 
Rackham Memorial Auditor- 
ium, Detroit, Mich. 

OCT. 3-7: National Electronics 
Conference, Chicago, Ill. 

Industry Shorts 

Sales and revenues of approxi- 
mately $20 billion annually for the 
electronics industry within the next 
decade were forecast by Sylvania. 

New cut in the U. S. listing of 
critical occupations and essential in- 
dustries which serves as a basis for 
draft deferments, doesn't touch the 
electronics industry. Still on the 
critical occupational listing are pro- 
fessional engineers, all branches, 
and electronic technicians. 

Radar installations on British 
merchant ships totaled 2,271 at the 
end of February, 1954, according to 
the Ministry of Transport. Present 
rate of installation is estimated at 
about 450 a year. 

Number of licensed tv sets in 
Japan totaled 48,125 in February, 
an increase of nearly 10,000 since 
the beginning of the year. 

Mistake in hiring a salesman 
costs the average company more 
than $6,000, according to the Amer- 
ican Management Association. 
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 Continuously Tunable Thru 
Video VHF and UHF Frequencies, 
50KC-950MC Range 

Sweep Widths to 40 MC 

Single Dial Tuning 

Used with a standard cathode ray oscilloscope, 
the Kay Calibrated ,A1ega-Sweep will display the 
response characteristic of wide band circuits over 
the frequency range of approximately 50 kc to 
950 mc. It features a calibrated dial indication 
of the approximate output frequency. The cen- 
ter frequency of the sweeping output voltage 
may thus be set to an accuracy of about 10%. 
The calibrated di -lega -Sweep is the ideal instru- 
ment for use in alignment of amplifiers and fil- 
ters ... also as an FM source of wide range for 
instructional and lab purposes. 

SPECIFICATIONS 

Freq. Range: 50 kc to 1000 mc. 
Freq. Sweep: Sawtooth, adjustable to 40 mc. 

Repetition rate, 50 to 100 c/s. 
RF Output: High, approx. 100 mv max. into open 

circuit. Low, 5 mv into open circuit. 
RF Output Control: Microwave attenuator con- 

tinuously variable to 26 db. 
Output Waveform: Less than 5% harmonic dis- 

tortion at max. output. 
Meter: Provides crystal detector current for peak 

output. 
Regulated Power Supply: 105-125 v., 50 to 60 

cps. Power Input, 100 watts. 

Send for Catalog 110-A 

$495 f.o.b. factory 

Dept. 
E-1 

KAY ELECTRIC COMPANY 
14 MAPLE AVENUE PINE BROOK, N. J. 

an 

Zire 

CALIBRATED 

Mega Sweep 

EMU 
SWEEPING OSCILLATORS 

for every application 

KAY 

/Llega -Sweep 

Widest range of the Kay line of sweeping 
oscillators. Provides continuous frequency 
coverage up through UHF -TV bands - 
50 kc to 1000 mc. Widely used in radar 

system development and in alignment and testing of TV 
and FM systems and components, as well as wide band IF 
and RF amplifiers and filters. Freq. range, 10 mc to 950 
mc. Write for Catalog 100-A. Price, $465 f.o.b. factory. 
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KAY 
111-A CALIBRATED 

dLlega-Sweep 

Higher output model calibrated eMega-Sweep, with zero 
level baseline. Higher output facilitates frequency response 
testing of UHF converters or tuners. Wider sweep width 
permits multi -channel response viewing. Zero level base- 
line is convenient means of measuring gain of test circuit. 

SPECIFICATIONS 
Frequency Range Output Impedance 

1. 10 mc -950 mc 70 ohms unbalanced 

2. 450 mc -900 mc 300 ohms balanced 

Output Voltage 
(Into Load) 

0.15 Volts 

0.3 Volts 

Sweep Width: Continuously variable to approx. 40 mc max. 

Write for Catalog 111-A Price, $575 f.o.b. factory 

KAY 112-A CALIBRATED »e -Sweep 
Same as 111-A, except total frequency range is 800 Inc to 
1200 me. Catalog 112-A. Price, $575 f.o.b. factory. 
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reduce costs 
with //1\,,,) 

CAPTIVE PANEL SCREWS íl'01/7 siock 
Here's a low-cost retractable screw fastener to save you 
assembly time and to eliminate the frequent need for 
costly special design fasteners. Unmatched for fast, eco- 
nomical use by assemblers of electronic units and other 
paneled cabinets. 

"Floating" screw insures easy alignment no matter how 
many screws are engaged in a single panel. No special 
skills or tools needed; installation fast and simple. I 

1 

3 head sizes and 3 standard thread sizes available. On 
special order, slotted heads, stainless steel screws, and 
extra long screws. 

Write for complete information. Southco Division, 
South Chester Corporation, 233 Industrial Highway, 
Lester, Pa. 

3 SIMPLE COMPONENTS 

1111111111111111 

4 SCREW 

® 4 

STAND- 
OFF 

RETAINING 
RING 

EASILY 

INSTALLED 

Stand-off is flanged 
into panel. Screw is 

inserted into over- 
size hole in stand- 
off and locked in 
place by retaining 
ring, which is 
passed over threads 
to seat behind last 
thread. 

- .... .... 
A SIZE FOR EVERY NEED 

LARGE HEAD 
(%4" diameter) 

1/4"-20 thread 

MEDIUM HEAD 
º: 

( 16" diameter) 

111111111111111111, 

JIIIIL 
C= C= = 
,IMMr 

144"-20 and 
12-24 thread 

SMALL HEAD 
(716" diameter) 

10-24 thread 

-- 

Screw and stand-off are 
brass, nickel plated. Retain- 
ing ring is durable vinyl 
plastic. 

Choice of stand-offs for 
each screw size to accommo- 
date panel thicknesses from 
'6rr to 1744" a IMO a MI MN MI Mal IM ..... 

® 

SOUTHCO 

WHEREVER TWO OR MORE PARTS 

FASTENERS 
OFFICES 

01955 

PAWL SCREW AND SPRING 
DRIVE RIVETS ANCHOR NUTS 
ENGINEERED SPECIALTIES 

IN PRINCIPAL CITIES 
ARE FASTENED TOGETHER, STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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ENVIRONMENT* CONTROL 
is an important part of 

QUALITY CONTROL 
in the manufacture of all 

RELIABLE SUBMINIATURE TUBES 

HOSPITAL -CLEAN conditions minimize danger of contamination 
from air borne lint or dust particles that might lead to catastrophic 
tube failures. 

* ENVIRONMENT Control at Raytheon 
filtered intake air in pressurized mount 
ihumidity control assembly and parts 
temperature control manufacturing areas 
tintless clothing far personnel 
"'air lock" room entrance chambers 
restricted movement of personnel 
elimination of lint -producing paper work 

MIT% 
fare//enee e,,r g/ee/msriro 

For application inr'ormshop write or call the Home Office or, 4935 West Fullerton Avenue, Chicago 39, Illinois, NAtional 2-2770 
589 Fifth Avenue, New York 7, New York, Plaza 9-3900 622 South La Brea Ave., los Angeles 36, Californio, WEbster 8-2851 

involves: 
elimination of "lint -traps" through 
deliberate employment of 
smooth floors, walls, ceilings 
and work area surfaces 

restricted material flow 

daily vacuum cleaning of 
area and of containers 

Long, flat press, glass to metal 
seals with in -line leads are used in 
Raytheon Reliable Subminiatures. 
This means, 

no buttons to crack 
reduced glass strain 
no lead burning or corrosion 
easier socketing 
easier wiring 
superior adaptability 
to printed circuits 
extra insurance against 
catastrophic glass failures 

Raytheon Reliable Subminiature Tubes include Dual awl Rectifier Diodes; High, Medium and Low Mu Tri- 
odes; High and Medium Mu Dual Triodes; High Frequency Triodes; Low Microphonic Triodes; Output, RF 
Amplfer and RF Mixer Pentodes; Voltage Regulator and Voltage Reference Tubes. Write for Data Sheets. 

RAYTHEON MANUFACTURING COMPANY 

RELIABLE SUBMINIATURE AND liINIATURE TUBES SEMICONDUCTOR DIODES AND TRANSISTORS NUCLEONIC TUBES MICROWAVE TUBES RECEIVING AND PICTURE TUBES 
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These successful uses of 

PHELPS DODGE BONDEZE 
magnet wire ... 

v N LIMITED NEW 
COILS I 

TRANSFORMERS 

111 

MOTORS 

Random -wound, Layer or Paper -section for 
potentiometers, telephones, brakes and clutches, 
clocks and timers, hearing aids, instruments, speakers, 
relays, television, radio and other applications. 

Paper -section, Random -wound, Oil -filled, Air- 
cooled and High Voltage for distribution, current, 
X-ray, television, radio and other applications. 

Windings for shaded pole, series fields, instruments, 
induction and others. 

F6tqL La°Oaq-/w,1fae t/fezIet/ 
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FLY -BACK COIL 

TV YOKE COIL 

PANCAKE COIL 

APPLICATIONS 

Redesigning? BONDEZE may provide one answer 
to your overall cost reduction program! 

BONDEZE is Phelps Dodge magnet wire 
with a special thermo-plastic film applied 
over the insulation. It offers a quick, eco- 
nomical means of bonding wires together, 
turn to turn, through single application of 
heat or solvents. 

*BONDEZE is a Phelps Dodge Trademark 

BONDEZE offers unusual opportunities 
for redesign of windings and in many cases 
influences finished product design with 
overall savings to the user. 

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

PHELPS ßflßIlE 111/PfEil PRODUCTS 
CORPORATION 

INCA MANUFACTURING DIVISION 
SORT WAYNE, INDIANA 
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Transistor Sockets 

Subminiature Sockets 

UHF Radiation 
Sockets 

Printed Circuit 
Sockets 

High Voltage Sockets 
and Color TV Components 

Today as a quarter of a century ago, Eby Tube Sockets lead the field with advanced 
design and quality workmanship. You can depend on Eby ... keeping pace with 
the industry. 

TUBE SOCKETS PLUGS & CONNECTORS JACKS BINDING POSTS and other 

ELECTRONIC, COMMUNICATIONS, RADIO and TELEVISION COMPONENTS 

HUGH N. 

4708 Stenton Ave., Philadelphia 44, Pa. 
ELECTRONICS Charter -Year Advertiser 

Want more information? Use post card on last page. 
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CHECK THESE FEATURES! 
HIGH SENSITIVITY - 100 microvolts per chart mm. 
HIGH STABILITY IN USE-less than T/, chart mm. drift/hour. 
EXTENDED FREQUENCY RESPONSE-D.C. to 100 cycles per second 
with Brush Direct -Writing Oscillographs. With photographic 
equipment, frequency range can be extended to 5,000 cps. 
LOW NOISE-less than 25 microvolts equivalent input. 
INPUT IMPEDANCE -1 megohm. 
INTERNAL CALIBRATION -2 millivolts and 1 volt. 

BRUSH 
Announces .. . 

NEW D.C. 
RECORDING AMPLIFIER 
WITH GAIN OF 10,000! 
This new Brush Amplifier is outstanding for 
stability, high gain and reliability. When 
used with any of the Brush Oscillographs it 
permits instantaneous chart recordings of 
both low-level D.C. or A.C. voltages with full 
range of frequencies. The use of a chopper - 
stabilized feedback circuit eliminates the 
need for matched tubes and permits an 
extended frequency response. More than 
ever, Brush Recording Systems provide full 
range instrumentation for your measure- 
ment problems. 

Ask your Brush representative or send 
coupon for complete information. Brush 
Electronics Company, Cleveland 14, Ohio. 

FULL RANGE 
INSTRL MENTATION 

Brush Amplifiers and Oscillo - 
graphs provide multi -channel 
recording of voltages from D.C. 

to 100 cycle: per second-or of 
physical phenomena such as 

stress, strain, torque, force, tem- 

peratures, eft. 

Brush Recording Systems give 
you the greatest flexibility in 

measuremen-s. You have a choice 

of 8 or 16 chart speeds; ink or 

electric writing. 

Units can be mounted in stand- 
ard racks, or portable cabinets. 

Four -Channel Oscillograph Six -Channel Oscillograph 

Dual -Channel D.C. Amplifier Universal* Amplifier 

*Trade -Mark 

BRUSH ELECTRONICS 
INDUSTRIAL AND RESEARCH INSTRUMENTS 

PIEZOELECTRIC MATERIALS ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS 

COMPANY 
Division of 

CI roil( Corporal too 

USE COUPON 



FOUR OR SIX 

CHANNEL MODELS 

MARKERS FOR TIME 

AND EVENT CORRELATION 

COVER REMOVABLE FOR 

EASY ACCESS TO 

WRITING TABLE 

New portable six -channel oscil- 
lograph; weighs 48 pounds. All 
new oscillograph models are 
equipped with electrically con- 
trolled chart d rive transmissions. 

16 CHART SPEEDS 

AVAILABLE -10" PER SECOND 

TO 10" PER DAY. 

New portable four - 
IIannel oscillograph; h;ighs 

36 pounds. 

SELECTION OF LOCAL 

OR REMOTE CONTROL 

TWO WRITING METHODS: 
INK AND ELECTRIC 

New Universal': Amplifier 
with portable case. 

r 

BRUSH ELECTRONICS COMPANY. Dept. K-4 
3405 Perkins Avenue 
Cleveland 14, Ohio 
O Please have your representative call. 

Please send bulletins on the following: (check below) 
New high gall Amplifier. 
Portable Recording Systems. 
Recording Systems for rack or console mounting. 

Name 
Title 
Company 
Address 
City State 

NOW! 
PORTABLES 

JOIN THE 

"NEW LOOK" IN 
RECORDING SYSTEMS 

The new Brush Portable Reccrding 
Systems are light in weight, easy to 
use. In addition, they provide the full - 
range instrumentation for portable use 
now offered by Brush's line of rack 
and console -mounted systems. 

You can record a greater range of 
signals with optimum resolution than 
with any other direct -writing oscillo - 
graphs. These new units have the 
widest chart speed range available- 
from 10" per day to 10" per second. 
Units can be equipped for both ink 
and electric writing. 

Brush Portable Recording Systems 
are ideal for field tests, are easy to 
set up, and do not require skilled 
technicians. Find out how they can 
simplify your testing problems-elec- 
trical variables, stress, strain, torque, 
vibration, etc. Send coupon for book- 
let, or call your Brush representative 
for complete information. 

Amplifiers can be 
equipped with portable 
carrying cases or in- 
stalled directly in 
standard racks. Both 
rack -mounting and 
portable oscillographs 
have the same electri- 
cally controlled chart 
drive transmissions. 

*Trade -Mark 

BRUSH ELECTRONICS 
INOUSIRIAL AND RESEARCH INSTRUMENTS 

PIEZOELECTRIC MATERIALS ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT AND COMPONENTS a a 

.fIIIGT121121 

COMPANY 
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This transformer, one 

of 25 is located in the 

tube -manufacturing de- 

partment on the first 

floor. The rating is 220/ 

8KV C.T. 7.2 KVA. On 

the floors above there 

are 95 similar trans- 

formers. Elsewhere in 

this plant NWL Trans- 

formers have been giv- 

ing satisfactory service 

for 12 years under the 

same severe conditions. 

NWL Transformers, such as that illustrated 

above, are used to supply high voltage D.C. 

current to the tube -sealing machines shown 
in lower photo. RCA produces only prod- 

ucts of the highest quality. Because of the 

extremely accurate work done by these 

. .diií 
NEMA 

41111111 '' 

R 

Above photo, with cab- 

inet safety door open, 

shows NWL Transform- 

er in place. Photo at 

left shows tube-sealex 

machine. Cabinet con- 

taining transformer is 

shown within circle. 

machines under high speed production 

schedules, it is imperative that the trans- 

formers be completely dependable over 

long periods of time. NWL Transformers 

meet these conditions. 

From 10 VA to 300 KVA Dry -Type only. 
Both open and encased. 1, 2, and 3 Phase. 
15 to 400 Cycles. 

WINDING LABORATORIES 
P. 0. Box 455 - Dept. 102, TRENTON, NEW JERSEY 

Manufacturers of Electrical Transformers-Testing Equipment 
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SPECIFICATIONS 

Voltage Range,; 0.3 my to 300 volts. 11 ranges, selected 
with front panel switch. Full scale readings of: 

0.003 volts 0.1 3.0 100 
0.01 0.3 10.0 300 
0.03 1.0 30 

Frequency Range: 10 cps to 600 KC. 
Accuracy: With nominal line voltage ±10% (103 volts 

to 127 volts), overall accuracy is within ±2% of full 
scale, 20 cps to 100 KC, +3% 10 cps to 600 KC 

Calibration: Reads rms value of sine wave. Voltage indi- 
cation proportional to average value of applied wave. 
Linear voltage scales, 0 to 3 and 0 to 1.0; db scale, -12 db 
to + 2 db, based on 0 dbm = 1 mw in 600 ohms, 10 db 
intervals between ranges. 

Input Impedance: 10 megohms shunted by 25 Pµf. 
Amplifier: Output terminals are provided so voltmeter can 

be used to amplify small signals or monitor waveforms 
under test with an oscilloscope. 

Power: 115/230 volts ±10/0, 50/1,000 cps, approximately 
70 watts. 

Dimensions: 111/4" high, 71/4" wide, 7" deep (cabinet 
mount) . Rack mounting available on 19" x 7" panel. 

Weight: Net 15 lbs. Shipping 25 lbs. (cabinet mount). 
Price: $200.00. 

Data subject to change without notice. Prices f.o.b. factory. 

NEW! -hp- 400AB 
10 cps to 600 KC 

Outstanding value, general application 

Model 400AB is a new precision voltmeter offering more util- 
ity, dependability and dollar value than any audio voltmeter 
-hp- has ever built ! 

Replacing the widely -used Model 400A in the -hp- line, the 
new instrument permits measurements from 0.3 millivolts 
to 300 volts over the full frequency range. Stability and sensi- 
tivity are extremely high, and accuracy is ±2% full scale 
from 20 cps to 100 KC. Input impedance is 10 megohms to 
prevent disturbance to circuits under test. Readings are direct 
in voltage and dbm. Special switching arrangements eliminate 
switching transients. 

BROAD USEFULNESS 

Model 400AB is particularly suited for measuring amplifier 
gain, network response or output level on audio, carrier cur- 
rent and supersonic ranges. In many applications it indicates 
hum and noise level directly and will also serve as a null 
indicator. It contains an output connector and can be used 
as an amplifier. With an oscilloscope, it also monitors wave- 
form of a voltage under test. The instrument is moderately 
priced, yet of typical -hp- quality construction throughout 
including long -life electrolytic condensers and etched cir- 

cuitry. -hp- 400AB is unusually compact, requiring only a 

7" x 7" square of bench space. 

COMPLETE 
COVERAGE 

HEWLETT-PACKARD 
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-hp- 400D 
10 cps to 4 MC 

Ultimate quality, 
high sensitivity 

Model 400D is perhaps the finest 
vacuum tube voltmeter built today. 

Accuracy is within 2% to 1 MC, 
and approximately 56 db of feed- 

back in mid -range assures high stability and freedom from 
calibration change due to external conditions. An exclusive 
switching arrangement in the cathode circuit minimizes 
switching transients. Input impedance is 10 megohms ; cir- 

cuits under test are not disturbed. 

-hp- 400D is protected against overloads as great as 600 v 

on all ranges. The indicating meter is a special 1 j(, 1 ma 
instrument. Coupling and bypass condensers are sealed; 
electrolytic condensers are long -life types. Circuitry and 
mechanical layout are clean, permitting easy access to all 
parts. A rugged new all -metal case insures easy portability, 
and occupies minimum bench space. 

SPECIFICATIONS 

Voltage Range: 12 ranges: 0.001, 0.003, 0.01, 0.03, 0.1, 0.3, 1, 3, 

10, 30, 100, and 300 volts. 

Frequency Range: 10 cps to 4 MC. 
Accuracy: Overall ±2% 20 cps to 1 MC; ±3% 20 cps to 2 MC; 

11-5% 10 cps to 4 MC. 

Long Term Stability: Better than 0.5%, 20 cps to 1 MC. 

Calibration: rms value of sine wave. Linear scale. 

Input Impedance: 10 megohms, 15 µµf shunt, 1 to 300 y, 25 
µµf shunt, 0.001 to 0.3 v. 

Amplifier: Includes output terminals for oscilloscope use. 

Power: 115/230 v ± 10%, 50/1,000 cps, 70 watts. 

Size: 71/4" wide, 111/4" high, 113/4" deep. Wt. 18 lbs. 

Price: $225.00. 

Data subject to change without notice. Prices f.o.b. factory. 

-hp- 410B 
20 cps to 700 MC 

Industry's standard 
for vhf -uhf 

The famous -íIoB combines 
in one instrument an ac volt- 
meter covering frequencies 
from audio to radar, a dc 
voltmeter with over 100 meg- 
ohms input impedance, and an ohmmeter, capable of measur- 

ing resistances from 0.2 ohms to 500 megohms. The instru- 
ment covers its tremendous frequency range with an accuracy 

of ±3% full scale, and has a frequency response flat within 
±1 db up to 700 MC. (Good indications to 3,000 MC.) 

For ac, -hp- 410B employs a special -hp- diode probe which 
places a capacity across the circuit under test of only 1.5 µµf. 
Input impedance at low frequencies is 10 megohms and res- 

onant frequency is approximately 1,500 MC. The probe is 

the finest available, and will measure audio, supersonic, rf or 
vhf voltages more accurately than any other on the market. 
The dc section has an input impedance of 100 megohms with 
outstandingly low drift and high calibration stability. The 
meter requires only one zero adjustment for all ranges. 

SPECIFICATIONS 
Ranges: ac: 0 to 300 v, 6 ranges. 

dc: 0 to 1,000 V, 7 ranges. 
ohms: 0.2 ohms to 500 megohms, 7 ranges. 

Accuracy: ±3% full scale. 

Frequency Response: Flat within -±-1 db to 700 MC. 
Input Impedance: 1.5 µµf capacity, 10 megohms at low frequencies. 

Power: 115/230 y ±10%, 50/1,000 cps, 40 watts. 

Size: 7" wide, 111/2" high, 81/4" deep. Wt. 12 lbs. 

Price: $245.00. 
Data subject to change without notice. Prices f.o.b. factory. 

U HEWLETT-PACKARD COMPANY 
3327A PAGE MILL ROAD PALO ALTO, CALIF. 

In Please send me additional information on 

400AB 400D 410B 

Name 

Company 

Street 

City Zone State 
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Complete instrumentation 

Figure 1. Meter face, -hp- 415B. Note expanded 
scale giving full scale indication of SWR as low 
as 1.3. All measurements are made in high - 
accuracy upper portion of scale. 

SPECIFIC 
Frequency: 1,000 cps ± 2%. 
Sensitivity: 0.1 µv at a 200 ohm level for full scale deflection. 
Noise Level: Less than 0.03 ßf ref. to input operated from a 200 

ohm resistor. 
Amplifier Q: 25 ± 5. 
Calibration: Square law. Meter reads SWR, db. 
Range: 70 db. Input attenuator provides 60 db in 10 db steps. 

Accuracy ± 0.1 db per 10 db step. 
Scale Selector: "Normal," "Expand," and "-5 db." 
Meter Scales: SWR: 1-4; SWR: 3-10; Expanded SWR: 1-1.3; 

db: 0-10; Expanded db: 0-2. 
Gain Control: Adjusts to convenient reference level. Range 

approx. 30 db. 

New! -hp- 415B 
Standing Wave Indicator 

measures SWR with slotted lines 

expanded scale for low SWR 

output for recorder operation 
measures rf signals with crystal detector 

serves as bridge or null indicator 

Model 415B is a completely new instrument, similar to the 
time -tested -hp- 415A Standing Wave Indicator but contain- 
ing advanced features never before incorporated in one in- 
strument of its type. 

Basically a high gain, low noise, amplifier operating at fixed 
audio frequency, -hp- 415B presents output on a square -law 
calibrated VTVM reading direct in SWR or db for operation 
with crystal detectors such as -hp- 440A and 444A, and -hp - 
805 series slotted lines. 

Among the many extra -convenience features are an ex- 
panded meter scale for accurate measurement of very flat 
systems ( see Figure 1) ; a 200 K input for null or bridge 
measurements; a bias current for use with bolometers; a 70 db 
calibrated range adjustable in 5 db steps so meter may be read 
in a favorable portion of the scale. Output connections for 
recorder operation are also provided. 

-hp- 415B is normally supplied for operation at 1,000 cps, 
but simple "plug-in" units are available on special order for 
other frequencies 315 to 3,000 MC. The instrument is housed 
in a light, compact, rugged metal case. 

ATIONS 
Input: "Bolo" (200 ohms). Bias provided for 8.4 ma bolometer or 

1/100 amp. fuse; or 4.3 ma low current bolometer. 
"Crystal." 200 ohms for crystal rectifier. 
"200,000 ohms." High impedance for crystal rectifier as null 
detector. 

Output: Jack for recording milliammeter having 1 ma full scale 
deflection, internal resistance of approx. 1,500 ohms. 

Input Connector: BNC. 
Power: 115/230 v ± 10%, 50/60 cps, 60 watts. 
Dimensions: Cabinet Mount: 71/4" wide, 111/4" high, 14" deep. 

Rack Mount: 19" wide, 7" high, 11" deep. 
Weight: Net 20 lbs. Shipping 35 lbs. (cabinet mount). 
Price: $200.00. 

COMPLETE 
COVERAGE 

HEWLETT-PACKARD 
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for fast, accurate 

Use this equipment with 415B 

FOR SLOTTED LINE 

SWR MEASUREMENT 

-hp- 809B Universal 
Probe Carriage 

Convenient, all-purpose carriage. Operates 
with 6 -hp- slotted sections, waveguide or 
coax, covering frequencies 3 to 18 KMC. 
Sections interchange in 30 seconds. Precision 
construction, calibrated in mm to 0.1 mm; 
dial gauge may be mounted. Operates with 
-hp- 440, 442, 444 detectors, probes. $160.00 

-hp- 810A/B Waveguide 
Slotted Sections 

-hp- 810B, for 80913 carriage, is a flanged 
waveguide section with tapered slots mini- 
mizing reflections. Available in 5 bands, 3.95 
through 18.0 KMC. -hp- S810A (illus- 
trated) , complete slotted section including 
integral probe carriage, 2.6 to 3.95 KMC 
band only. -hp- 810B, (all sizes) $90.00. 
-hp- S810A, $450.00. 

-hp- 806A Coaxial 
Slotted Section 

Precision slotted section for SWR measure- 
ments 3 to 12 KMC. Mounts in -hp-- 809B 
Universal Probe Carriage. Used with Type N 
connectors, flexible cables. $200.00 

11.Z_E113 
-hp- 805A/ß Coaxial 

Slotted Sections 

Coaxial units designed for fast, accurate SWR 
measurement. Exclusive parallel plane design, 
for operation over all frequencies 500 to 
4,000 MC. Identical except -hp- 805A is for 
Type N connectors, and flexible cables; -hp - 
805B is for rigid %8" RG44/U line. -hp - 
805A or 805B, $475.00. 

Use this equipment with 415 B 

FOR CONVENIENT RF DETECTION 

-hp- 420A Crystal Detector 

Uses a silicon crystal to 
detect rf signals in Type 
N coaxial line. Covers 

frequencies 10 MC to 12.5 KMC. Flat fre- 
quency response, sensitivity 0.1 v/mw. Uses 
modified 1N76 crystal. $50.00. 

-hp- 444A Untuned Probe 
A 1N26 crystal plus a small an- 
tenna in a convenient, easy -to -use 
housing. Variable penetration 
depth, no tuning required. Sensi- 
tivity equal to single- or double - 
tuned probes. Range 2.4 to 18.0 
KMC. Mounts in 80913 carriage. 
S 50.00. 

-hp- 440A Detector Mount 

Simple, convenient 
means of detecting rf en- 

ergy in coax or waveguide 
systems. For coax, operates at any 

frequency 2.4 to 12.4 KMC. Uses either 
silicon crystals or bolometer. Includes built-in 
by-pass. Coax connector for UG21B/U Type 
N; BNC output jack. One -adjustment, single 
stub tuning. $85.00. 

Prices f.o.b. factory. 
Data subject to change without notice. 

-hp- 442B Broadband Probe 

Provides variable probe penetra- 
tion. Probe position held by fric- 
tion or locking ring. Type N rf 
jack simplifies receiver connection. 
Shielded, designed to minimize 
spurious response. Fits 809B car- 
riage or others with 3/4" bore. With 
-hp- 440A, forms sensitive rf de- 

tector for slotted waveguide sections. -bp - 
44213. $35.00. 

-hp- X421A Detector Mount 

Accurate, square -law crystal de- 
tector for waveguide reflectom- 
eter measurements. Composed 
of waveguide - to - coax adapter 
terminated in a 1N26 crystal 
operating into a load resistance 
selected for accurate square -law 
operation over an input power 

range exceeding 40 db. 8.2 to 12.4 KMC; 
sensitivity 1 my/0.01 mw, SWR less than 1.5 
full range. $75.00 (including crystal). 

OTHER IMPEDANCE EQUIPMENT 

-hp- 803A vhf Bridge 

Gives fast, direct readings 
of any impedance between 
50 and 500 MC. Measures 
by sampling electric and 
magnetic fields in transmis- 
sion line. Usable for com- 

parative measurements 5 to 1,000 MC. Im- 
pedance range 2 to 2,000 ohms. Phase angle 
-90° to +90° at 52 MC and above. Also 
measures SWR, % reflected power, vhf sys- 
tem flatness. $495.00. 

-hp- 417A vhf Detector 

For use with -hp- 803A 
bridge; or general labora- 
tory use. Super - regenera- 
tive receiver, 10 to 500 
MC. 5 bands. Approx. 5 
¡iv sensitivity over entire 
band. Direct reading fre- 

quency control; thoroughly shielded. $250.00 

See Your -hp- Field Engineer for 
Complete Details, or Write Direct 

HEWLETT-PACKARD COMPANY 
3328A PAGE MILL RD., PALO ALTO, CALIF., U.S.A. 

Cable "HEWPACK" 
Field Engineers in All Principal Areas 

0 
INSTRUMENTS 

i 

COM PLETE 
COVERAGE 
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-hp- 608D vhf 
Signal Generator 

10 to 420 MC, high- 
est stability. Very low 
incidental FM or fre- 
quency drift. Cali- 
brated output 0.1 µv 
to 0.5 v full range. 
Crystal calibratorfre- 

quency check accurate within 0.01% each 
5 MC. Master oscillator, intermediate and 
output amplifier circuit. Premium quality 
performance, direct frequency and output 
calibration. $1,050.00 

-hp- 608C vhf 
Signal Generator 
10 to 480 MC. High 
power output (1 v 
max.). Master oscil- 
lator -power amplifier 
output circuit. Direct 
calibration of fre- 

quency and output power. Constant inter- 
nal impedance, broad modulation capabili- 
ties. Ideal for measuring gain, selectivity, 
sensitivity or image rejection of receivers, 
amplifiers, other vhf equipment. Also drives 
bridges, slotted lines, antennas, etc. $950.00 

-hp- 612A uhf 
Signal Generator 

450 to 1,220 MC. 
Master oscillator - 
power amplifier gen- 
erator for uhf and TV 
measurements in- 
cluding gain, selec- 
tivity, sensitivity, im- 

age rejection. Directly set and read; no 
charts or interpolation. Low incidental FM 
high quality broad band sine wave or TV 
modulation to 5 MC. Pulse modulation, 
good rf pulses 0.2 µsec or longer. $1,200.00 

Direct reading, wide range, 

S GNAL 
World's most complete 

NEW! 15 to 21 KMC 
-hp- 628A shf Signal Generator 

10 db output. SWR 1.2 

High accuracy, high stability 

Direct output, frequency control 

No calibration charts required 

Wide modulation, pulsing facilities 

Frequency Range: 15 to 21 KMC, one band. Automatic re- 
peller voltage tracking and mode selection. 

Frequency Calibration: Direct. Accuracy better than ± 1%. 
Output Range: 10 mw to 1 µµw. (+ 10 dbm to -90 dbm, 

0 dbm = 1 mw) SWR better than 1.5 at +10 db; 1.2 at 
+7 db and lower. 

Output Accuracy: Better than ± 1 db. 
Modulation: Internal or external pulse, FM, square wave. 
Internal Pulse Modulation: Repetition rate variable 40 to 

4,000 pps; pulse width variable 0.5 to 10 µsec. 

BRIEF SPECIFICATIONS -hp- 628A 
Sync Out: Signals: 20 to 50 v into 1,000 ohms; rise time bet- 

ter than 1 µsec. 
a. Simultaneous with rf pulse 
b. Advance of rf pulse 3 to 300 µsec. 

External Sync: a. Sine wave 40 to 4,000 cps, amplitude 5 to 
50 v rms. 

b. Pulse: 0 to 4,000 pps, amplitude 5 to 50 v 
rms. Pulse width 0.5 to 5 µsec, rise time 
0.1 to 1 µsec. 

Modulation: 
Internal Square Wave: Variable 40 to 4,000 cps. 

COMPLETE 
COVERAGE HEWLETT-PACKARD 
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-hp- 614A/616A 
uhf Signal 
Generators 

800 to 2,100 MC 
(614A) ; 1,800 to 
4,000 MC (616A) . 

' Frequency accuracy 
± 1%, calibrated output 0 to -127 dbm, 
output accuracy ±71 db, -10 to -127 dbm. 
Provides internal or external pulse modula- 
tion, also FM, CW and square wave output. 
Simple operation, direct tuning, no cali- 
bration charts. $1,950.00. 

-hp- 61813 shf 
Signal Generator 

3,800 to 7,600 MC. 
Frequency accuracy 
±1%, 0 to -127 
dbm. Output accura- 
cy ±2 db, -7 to 

-127 dbm. SWR 2. Offers internal and ex- 

ternal pulse and square wave modulation, 
internal saw -tooth FM sweep, external FM, 
and CW. Rep rate variable 40 to 4,000 pps, 
variable pulse widths, pulse sync circuits. 

$2,250.00 

-hp- 620A shf 
Signal 

Generator 
7,000 to 11,000 
MC, output 0.1 µv 
to 0.071 v into 50 

ohm load. Virtually identical to -hp- 618B 
in operation, circuitry, convenience features. 
Carrier frequency directly set and read; no 
voltage adjustment during operation. Rf 
output also directly set and read; no cali- 
bration charts or frequency correction.Com- 
pact; quality construction. $2,250.00 

high power, outstanding value! 

GENERATORS 
high quality line 

New -hp- 628A is the first commercial signal generator 
to bring to this microwave range the wide range, high 

power, direct -reading convenience and accuracy hereto- 

fore available only at lower frequencies. 

Operation of the new instrument is identical with that 
of other -hp- generators. Frequencies are directly set and 
read on a single tuning dial. No calibration charts are re- 

quired. Output voltage is directly set and read, and the 

unique 10 db output is 10 to 20 db better than that pro- 

vided by the best spot -frequency generators now avail- 
able. SWR is extremely low-better than 1.5 at full power 
up and better than 1.2 at levels of + 7 db and down. In- 

ternal pulse, fm, or square wave modulation is provided, 
as well as facilities for external pulse and FM modulation. 

vhf versatility for shf 
The wide range, high stability' and accuracy of -bp- 628A 
make it ideal for almost all types of microwave measure- 
ments requiring precisely known and controlled shf sig- 
nals. The instrument is particularly designed for speed 
and convenience in microwave receiver sensitivity meas- 
urements, in determining selectivity or rejection, signal- 
to-noise ratio, SWR and antenna gain. 

Data subject to change without notice. Prices f.o.b. factory 

See your -hp- field engineer or write direct for details 

HEWLETT-PACKARD COMPANY 
3329A PAGE MILL ROAD PALO ALTO, CALIFORNIA, U. S. A. 

Cable "HEWPACK" 

Field engineers in all principal areas 

Internal FM: At power line frequency, deviation to ±5 MC. 

External Pulse: Requires amplitude 15 to 70 v peak, pos. or neg. ; 

width 0.5 to 2,500 µsec. 
External Frequency: Capacitive coupling to klystron repeller. 

r 
HEWLETT-PACKARD COMPANY 

3329A PAGE MILL ROAD PALO ALTO, CALIF. 

Please send information on: 

608C 608D 612A 614A 
616A D 618B 620A 628A 

Max. deviation approx. ±5 MC. 

Output Connector: 0.590" x 0.335" waveguide WR51 ; flat cover 
flange. 

Power: 115 v ±10%, 50/420 cps, approx. 200 watts. 

Name 

Company 

- - 

Size: 19" wide, 14" high, 13" deep. Net wt. 65 lbs. Street - 

Price: $3,000.00. 
City Zone State 

# INSTRUMENTS COMPLETE 
COVERAGE 
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AN CONNECTOR 

AMP 
Taper Pins 
for wire sizes 
26 to 16 

less cube 
WITH ADDED 

CONNECTOR BLOCK -2000 CONNECTIONS 

A -MP TAPER BLOK 

flnotket eitnp& of AMPá Cwatiu Appoaclt to- Bei Wucúrg 
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AMP 
Taper Tab receptacles 

for wire 
sizes 26 to 18 

and cost 
RELIABILITY 

Cubic restrictions have brought about a 
whole new concept of wire termination. The AMP 

Taper Technique with AMP taper pins, 
tab receptacles, blocks and modified miniature com- 

ponents will help you take full advantage 
of small wire, small insulation and small space for 

your wire terminations. 
AMP Trade -Mark Reg. U. S. Pat. Off. © AMP 

STEPPING SWITCH 

PRINTED CIRCUIT CONNECTOR 

TAPER TAB RELAYS 

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

AIRCRAFT -MARINE PRODUCTS, INC., 2100 Paxton Street, Harrisburg, Pa. 
In Canada: AIRCRAFT -MARINE PRODUCTS OF CANADA, LTD., 1764 Avenue Road, Toronto 12, Ontario, Canada 
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Inside this mobile ground station, test flights of the Avro 
Canada CF -100, RCAF all-weather interceptor for continental 
defense, are "seen" and "heard" with Ampex magnetic tape 
recorders. 

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

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

Ampex 306 Recorder, 
0 to 5,000 cps. 

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

Data Computing Machine Control Advanced Research 
Test Cycling Process Regulation 

LET AMPEX EVALUATE YOUR SPECIAL NEEDS 
Without obligation, find out whether "live memory" techniques can be ap- 
plied to your operation, or ask for our 16 -page illustrated bulletin. Contact 
your nearest Ampex representative, or write or wire Dept_ E-1892 

ÄMPFX 
CORPORATION 

CJtgnaiure offrJ-erfeciion in ̀ //[agnelic gZecorc%rs 

934 CHARTER STREET, REDWOOD CITY, CALIFORNIA 

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

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

Distributors of Ampex Audio Equipment listed in your, phone directory. 

O 
4 
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Setting the first 4 -minute mile record or making the 
first miniaturized capacitors are feats that only leaders 
can accomplish. Cornell-Dubilier's miniaturized 
capacitor is only one of hundreds of new capacitor 
developments that we have contributed in our 
record -making history. high voltage piper capacitor 

oil imprecated and filed. 

42D...46 YEARS OF FAMOUS FIRSTS 
Typical of these "famous firsts" arc the three examples shown 
here ... proof that whatever your capacitor requirements may be, 
your needs can be filled by C -D. Write to Cornell-Dubiller 
Electric Clarp., Dept. K-40. South Plainfield, N.J. 

ONSISTENTLY w EENL+ABLE 

ORNELLUUBILIER CAPACITORS 
PLANTS IN SO. CLAINFIELO, N. J., NEW SEDFCVID, WORCESTER AND CAMBRIDGE, MASS., PROVIDENCE AMC HOPE VALLIEY, R. 1.1 

INDIANAPOLIS, IN D.A SANFORD CND FUDUAY SPRINUS. .I. O.J BUBSIOIARY. RADZART CORP.. CLEVELAND. OHIO. 
box -typte, ceiling -mount- 
ing, po'ver capacit)rs. 

THERE ARE MORE C -D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE 

ELECTRONICS Charter -Year Advertiser 
Want wore information? Use post card on last page. 43 



E,g3 
Germanium rectifiers have smallest size/watt output 

G -E germanium rectifiers operate at extremely high 
current densities highest output voltage per cell of 
all existing metallic rectifiers. A large d -c output is 
obtained using fewer cells than other types of rectifiers, 
resulting in a smaller, more compact rectifier. In addi- 
tion, germanium has the lightest weight per watt output 
of existing metallic rectifiers. These features give them 
broad application in power conversion wherever size 
and weight requirements are at a premium. 
(1) Type RA2 has cell mounted on copper cooling fin 

fan -cooled at 200 feet per minute. Ratings from 6 
volts, 20 amperes d -c up to 26 volts, 8 amperes d -c. 
(2) Type RA3 has cell mounted on copper block with 
multiple fins-blower cooled at 1000 feet per minute. 
Available in ratings up to 20 volts, 75 amperes d -c. 

(3) Sealed type RAI is convection -cooled with ratings 
from 6 volts, 0.5 amperes up to 50 volts, 0.4 amperes d -c. 

(4) Convection -cooled type RA2 has cell mounted on 
copper cooling fin. Available up to 26 volts, 4 amperes 
d -c. G -E germanium rectifiers have extremely low re- 
verse leakage and low forward voltage loss. Regulation 
is less than five percent when operated at the high 
current densities permissible with germanium. Bulletin 
GEA -5773B gives details. 

Inductrols regulate circuits 

up to 600 V, 520 KVA 

Where a -c, . or rectified d -c, voltage or current is 
critical, these induction regulators reduce erratic 
performance, increase life of your equipment. Available 
for automatic, motor, or hand (above) operation, 
Inductrols feature negligible wave -form distortion, 
begin corrections to 1% accuracy within 1 second. 
GEC -795 covers single-phase, GEA -5824 the 3 -phase models. 

GENERAL 

G -E voltage stabilizers 

give ±1% voltage control 
G -E voltage stabilizers reduce the need to derate com- 
ponents to compensate for voltage fluctuations. Single- 
phase, standard line units from 15 VA to 1000 VA are 
available to correct fluctuations between 95 and 130, 
or 190 and 260 volts within 1%. Rapid -response 
stabilizers correct for voltage changes in less than two 
cycles. Stabilizers limit short-circuit current and help 
safeguard the load. Check bulletin GEA -5754A. 

ELECTRIC 
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NEW 

ALTERNATOR 

TYPICAL G -E SPECIALTY MOTORS 

RADAR TUNER 

DOUBLE -ENDED 

BLOWER 

BLOWER 

ACTUATOR 

New 400 -cycle alternator added 

to aircraft specialty motor line 

Newly developed to withstand the tre- 
mendous range of shock, temperature and 
atmospheric conditions of guided -missile 

applications, this explosion -resistant 400 - 

cycle alternator meets military specifica- 
tions MIL -E 5272 procedure 1. Rated up 

to 1500 volt-amperes, 12,000 rpm, for 

output of 115 volts, this unit is designed 
to be driven by a wide variety of d -c, a -c, 

turbine, and jet -air drives. 
Rigid testing assures that this alter- 

nator-and all G -E aircraft and arma- 
ment motors-meet your design needs. 
Your specifications are all that G -E en - 

TIMELY HIGHLIGHTS 

ON G -E COMPONENTS 

G -E vacuum gages measure pressures from 0 to 20,000 microns 

Two G -E vacuum gages accurately mea- 
sure pressures in such applications as 
electronic tube manufacture, vacuum 
coating and plating. 
MOLECULAR VACUUM GAGE is avail- 
able in two calibration types-one for 
dry air indicates pressures between 0 and 
20,000 microns; the other type has a 

linear scale of 100 uniform divisions 
which can be calibrated by the customer 
for measuring other gases. There's no 
primary element to burn out or replace- 
gage measures absolute pressure of dry 
air in direct readings of mm of mercury. 
THERMOCOUPLE VACUUM GAGE has 
range from 1 to 200 microns and 1 to 
1000 microns of mercury. Sensitive to 
both condensable and noncondensable 
gases, gage does not require recalibration 
when tubes are interchanged. For further 
information write for bulletin GEC -385C 

(Thermocouple Vacuum Gage) and GEC - 

986 (Molecular Vacuum Gage) 

G -E potentiometer balances to ± 2 microvolts 

G.E.'s self -balancing potentiometer con- 

verts small d -c voltage to measurable 

currents-ideal for analyzing electronic 

circuits because it does not appreciably 
load the measured circuit. Compact, 
portable, and self-contained, unit's ac- 

curacy is t 2 microvolts or 0.2 percent, 

whichever is greater. Wide range output 
permits use of indicating or recording 
instruments having resistance up to 
1500 ohms. For further information, 

check coupon for bulletin GEC -367B. 

Section 8667-30 
General Electric Company 

I Schenectady 5, New York 

Please send me the following bulletins 
I N/ for reference only X for immediate project 

I GEA -57738 Germanium Rectifiers GEA -6269 400 -cycle Alternator 
I GEA -5754 Voltage Stabilizers GEC -988 Aircraft and Ordnance Motors 

I GEC -795A Single-phase Inductrols GEC -986 Molecular Vacuum Gage 

GEA -5824 3 -phase Inductrols GEC -3850 Thermocouple Vacuum Gage 

gineers need to begin applying their 1 
GEC -3678 Self -balancing Potentiometer 

motor experience to your aircraft and 1 NAME 

armament problems. Write for GEA -6269 I COMPANY 

(new 400 -cycle alternator) or GEC -988 I CITY 

(aircraft and ordnance motors). 

STATE 

TURN PAGE FOR MORE G-E COMPONENT HIGHLIGHTS 
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Specify G -E micro -miniature Tantalytic* capacitors 

wherever large capacitance is required in small space 
G -E micro -miniature Tantalytic capacitors represent 
the ultimate in capacitor miniaturization, and are per- 
fect companions for the transistor or for use in any 
miniaturized assembly. They have found wide applica- 
tion in hearing aids, paging systems and other transis- 
torized devices. Standard ratings are stocked, and 
samples are immediately available. 

Production quantities can be supplied 6 to 8 weeks 
after your order is received. Ratings range from 4 to 
20 volts, and from 1 to 8 microfarads in the 5/16 in. 
long case- -higher capacitance in the j,) in. case size. 
Stability of the oxide formation and inert character- 
istics of the tantalum metal give long operating life 
over a wide temperature range - 20 C to +50 C. They 

may be stored at -65 C. Capacitance tolerance 
is -0% to +200%. 

Micro -miniature capacitors are designed for non - 
resonant, non -critical applications such as coupling, 
by-pass and filtering where bulk capacity is useful. 
Their size smaller than the head of a match-is an 
advantage over paper capacitors wherever space is at 
a premium, and their shelf life and electrical stability 
is greater than aluminum electrolytic capacitors. 

G -E capacitors are completely sealed against leakage 
or contamination of the interior and employ only a non- 
acid electrolyte. Each unit is identified with a color 
code. For further information, contact your nearest G -E Ap- 
paratus Sales Office, or check coupon for Bulletin GEA -6065A. 
*Reg.. Trade- nark JS General Electr c Company. 
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New subminiature transformers 

tailored to your needs 

G -E engineers designed the new line of 
subminiature transformers to meet a 

variety of electronic applications. Avail- 
able in five case designs, 13 16 in. to 
1-7'16 in. high, these new transformers 
are metal -clad and hermetically sealed. 
The new subminiature transformers 
can be designed to withstand high - 
potential test voltages of 1250 volts 
RMS, or altitudes up to 100,000 feet. 

In addition, these units will operate in 

ambient temperatures of 125 C. The small- 
est unit (illustrated) is designed for 
printed circuits and has solid wire con- 
ductors two inches long for easy, direct 
connection to the other components. 
Your nearest G -E Apparatus Sales Office 
will give you complete details. 

iII 71I ft: TIMELY HIGHLIGHTS 

ON G -E COMPONENTS 

Small -size general-purpose relay 

High current rating, small size, and ex- 

tremely long life make this general- 
purpose relay ideal for electronic equip- 
ment where space is at a premium and 
reliability is of prime importance. 
Contact arrangements include DPDT, 
DPST, SPST, and SPST-double-break. 
Accessories are available for metal- and 
compound -base mounting as well as jack 
assembly for plug-in applications. Check 

coupon for bulletin GEC -257C. 

Tiny relay withstands vibration 

The G -E subminiature relay withstands 
vibration of 10g up to 500 cps and 
operates at temperatures up to 125 C. 

Lightweight and reliable, this relay has 
a low capacitance rating making it ideal 
for switching high frequency signals or 
pulses. Pickup time is 5 milliseconds or 

less and dropout time is 2 milliseconds 
or less. Coils are available for 400 -cycle 

a -c voltage. Bulletin GEA -6211. 

High-speed polarized relay 

This hermetically sealed relay operates 
at speeds ranging from 250 microseconds 
to 1 millisecond. It can be adjusted for 
operating time of less than 250 micro- 
seconds, including bounce. Contact com- 
binations up to 4PDT are available in a 

miniature enclosure 1-716 in.x 21'32 in. 
x 2-3/22 in.-net weight only 5 oz. The 
relay meets requirements of MIL -R-6106 
and MIL -R -5757B. Bulletin GEA -6212. 

EQUIPMENT FOR 
ELECTRONIC MANUFACTURERS 

Components 

Meters, instruments 
D yea motors 
Capacitors 
Transformers 
Pulse -forming networks 

Delay lines 

Reactors 
Motor -generator sets 

Inductrols 
Resistors 
Voltage stabilizers 

Fractional -hp motors 

Rectifiers 
Timers 
Indicating lights 
Control switches 
Generators 
Selsyns 

Relays 
Am plid yn es 

Amplistats 
Terminal boards 
Push buttons 
Photovoltaic cells 

Glass bushings 

Development 

and Production 

Equipment 

Soldering irons 

Resistance -welding 
control 

Current -limited high - 

potential tester 
Insulation testers 
Vacuum -tube voltmeter 
Photoelectric recorders 
Demagnetizers 
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Valparaiso, Indiana, April, 1955 - The Indiana Steel 
Products Company, world's largest manufacturer of permanent magnets, 
has released information on the development of an important new 
product...a one-piece wound core. 

Called the "Hyflux," its applications are the same as conven- 
tional C-type cores...distribution, welding, X-ray, lighting, and 
special transformers and saturable reactors. 

The one-piece core consists of just one piece instead 
of two pieces C as in the conventional C-type cores. 

Because the one-piece core has but one air gap, instead of two, 
there is definite improvement in performance...and exciting current 
is normally lower, often by a significant amount. Vacuum impreg- 
nating is not necessary (only the sides of one-piece cores are 
varnished) and resulting electrical losses are eliminated. 

Manufacturers using the new cores find that the simplified one- 
piece design cuts down assembly time, and permits important assembly 
cost reductions. 

With C-cores, the two halves must be kept and used together to 

insure a flush fit of their ground pole faces...with one-piece cores 
there is no chance of mixing different pairs of halves. Nor is 

there the slight "tilt" sometimes present on the ground pole faces 
of C-cores. 

Substantial manufacturing economies resulting from the new 
design are reflected in the price of the one-piece core. 

So convinced is Indiana Steel that its new core will benefit 
transformer manufacturers that it has entered the magnetic core 
field...after 46 years of specializing in permanent magnets. 

Hyflux "one-piece" wound cores are now available in the 

more popular 12-mil standard core sizes. You are invited 
to write for descriptive literature to: The Indiana Steel 
Products Company, Dept. A-4, Valparaiso, Indiana. 
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