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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. 

MQ Series 
Compact Hermetic 
Torold 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 

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

MQL case 
1.13/16 dia. X 2-1/2" H. 

MQA 
o 3 s , s . 3 xo u so ss w 19 stock values 

from 7 Mhy. 
MQE to 22 Hy 
15 stock values 
from 7 Mhy. 
to 2.8 Hy. 

y,,. 
" 
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MQL Low Frequency High Q Coils 
The MQL 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. 

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

SPECIAL UNITS 
TO YOUR NEEDS 

Send your 
specifications 

for prices. 

Type 

VIC-1 
VIC-2 
VIC-3 
VIC-4 
VIC-5 
VIC-6 
VIC-7 
VIC-8 
VIC-9 
VIC-10 
VIC-11 

o n s s, s s r s u u u 

Mean 
Hys. 

.0085 
013 
021 
.034 
.053 
.084 
.13 
.21 

.34 

.54 
.85 

MQB 
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 
VIC20 

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 
MOB 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. 

Type 
No. 

HVC-1 

HVC-2 

HVC-3 

HVC-4 

HVC-5 

Min. 
Hys. 

.002 

.005 

.011 

.03 

Mean 
Hys. 
.006 
.015 
.040 
.1 

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

Max. 
Hys. 

.02 

.05 

.11 

.3 
.07 .25 .7 

HVC-6 .2 .6 2 
HVC-7 .5 1.5 5 
HVC-8 1.1 4.0 11 
HVC-9 3.0 10 30 
HVC-10 7.0 25 70 
HVC-11 20 60 200 
HVC-12 50 150 500 

DI DECADE 
Length _ _ _41/2" 
Width ._ _ _. ......_.43/e" 
Height ..........................23/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' 

PACIFIC MFG. DIVISION: 4008 W. Jefferson Blvd., Los Angeles 16, Calif. 
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THREE-DIMENSIONAL PRINTED WIRING-Use of four collimated light 
sources permits exposure of wiring pattern simultaneously on both sides of 
plastic sheet and through ferrite cores embedded in copper -plated board after 
which etching gives completely wired magnetic -core memory plane with no 
need to thread wires through core holes. Technique is Lincoln Laboratory 
development (see p 160). Photos by Ed Paradiso COVER 
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SHOP 
OPENINGS . . . A number of 

readers have been impressed by the 
quantity and quality of ELECTRONICS 

staff, as shown in the photograph in 
Shoptalk for our May 1 issue. We 
collectively appreciate the bouquets. 

The thought has occurred to us, 
however, that some readers may 
have gotten the impression that the 
staff is already so large that there 
could be no opening for which they 
might apply if they were interested 
in pursuing a career in technical 
magazine publishing. 

There is almost always room for 
one more really promising engineer 
on ELECTRONICS. Industry experi- 
ence is desirable and report writing 
or editing are plus values. All of us 
feel that there is nothing like an 
Qditing career for the right man. 

If you think you are the right 
man, contact our editor. 

INDUSTRY MIRROR ... One of 
the benchmarks of the electronics 
industry is our Buyers' Guide, the 
extra mid -year issue that every sub- 
scriber receives. Data on the prod- 
ucts of about 3,000 companies in 
the field appear in the issue. 

Like other growth industries, 
electronics is constant only in 
change. To keep the Buyers' Guide 
up to date with the changes it is 
necessary to send questionnaires to 
every company each year. Upon re- 
turn, each questionnaire is reviewed 
for the additional information that 
was not available for the previous 
Guide. 
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TALK 

ELECTRONIC method of measuring speed of vertical take-off and landing of the 
Convair XFY-1 Pogo plane is described on page 150 this month. Most published photos 
of the plane show it in a vertical position and so does the article. The editors like the 
change of pace of the shot above. (lt proves it can fly horizontally) 

Companies in the field have al- 
ways been very cooperative in sup- 
plying the data. 

To insure complete coverage, one 
questionnaire is sent out every Feb- 
ruary, and a follow-up goes out a 
month later. Those few firms that 
have not replied by the April dead- 
line are contacted directly by phone, 
telegram or in person. 

For 16 years readers have relied 
on ELECTRONICS Buyers' Guide for 
specifications and data. 
P. S. -A friend of ours reports that 

he recently saw a man in a used 
book store inquiring for and buying 
our 1953 Buyers' Guide. 

SPACE P. O. NEXT ... During 
the normal course of editorial work 
we handle an appreciable amount of 
correspondence with subscribers in 
both the U. S. and foreign countries. 

Mail, like skip distance and for- 
ward scatter signals, often jumps 
international boundaries unexpect- 
edly. A recent letter sent to M. 
Klemmick here in the States seems 

to have been affected by a postal 
sporadic E layer disturbance. 

"It might interest you to know 
that your letter to me must be a 
near record breaker for miles cov- 
ered. 

"You sent the letter to me at my 
old address in Sonoma, California. 
From there it was forwarded to 
Jacksonville, Florida by my parents. 

"But I had left Florida for Eu- 
rope. The letter returned to my par- 
ents in California, who again sent 
it to me. 

"I finally received it while I was 
in Istanbul, Turkey." 

NEXT MONTH ... Coincidental- 
ly appropriate for the season, our 
July cover will show how an ultra- 
sonic generator solves a problem 
for brewers. 

Getting the right color picture 
seemed impossible for a while be- 
cause of problems of composition 
and lighting. 

The electronic transducer is tiny, 
and mounted on a large beer bottle 
capping machine. It had to be 
moved up abnormally close to show 
in the picture. 

The machine is located in a cor- 
ner of a plant where suitable flash 
lighting for color was difficult to 
achieve. 

Shots were taken on four differ- 
ent occasions, and by different pho- 
tographers, before everyone was 
satisfied. 

Complete technical details of the 
equipment will appear in the same 
issue. 
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at last 
a completely 
n ew kind 
o f regulator! 
ACTUALLY THREE REGULATORS IN 
ONE-PLUS MULTIPLE SENSING! 
The APR 1010 combines many new regulation and sens- 
ing systems in one versatile package. Here's flexibility of 
operation never before possible ... saves space, elimi- 
nates instrument duplication, means greater economy in 
engineering operations. 

RMS VOLTAGE REGULATION 
AVERAGE REGULATION 
PEAK REGULATION 
FIVE PRINCIPAL SENSING ARRANGEMENTS 

1. INTERNAL 2. EXTERNAL 3. REMOTE 4. CONSTANT CURRENT 5. DC 

ELECTRICAL CHARACTERISTICS: 

Input 
Output 

Regulation 
accuracy 

(RMS, average, 
or peak, switch 

selected) 
Distortion 

Load 
P.F. range 

Recovery time 

SORENSEN 8 COMPANY, INC. 

95-130 VAC, 10 (50 or 60 cps 2110%) 
115 VAC, adj. 110-120V 
±0.1% against line 
7.10.1% against load 

3% max. 
0-1000VA 
Unity to 0.7 lagging 
0.1 sec. 

Write for complete technical data. 

ilPIR .040 

STAMFORD CONN. 

In Europe, contact Sorensen-Ardag, Eichstrasse 29, Zurich, Switzerland, for all products including 50 cycle, 220 volt equipment. 
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The D-695 Muirhead-Wigan 
decade oscillator 

WARHEAD 

Hourly Stability Better than 0'02°`, 

Low Harmonic Content 
obtained by using controlled negative feed- 
back in the oscillatory section. 

Extreme Simplicity of Control 
just set the frequency dials and adjust to the 

required level on the output meter. 

SPECIFICATION 
Fr cqucncy P.angc: 

f0 c3-31 200 c s(contrrruousiy varnablei ;n ,wo rangcs ( 1 arid JO. 

Frequency Accuracy (within 5 icrinutcs of switching o`Y 
0 2;; (or beccer! above 100 c , dec-easing co 0 3 c s at 10 c s 

Hourly boner than 0-02;, 
Ftese.tdng Accuracy: 01 c s on 1 ranee: I O e s on IC range 

Harr on:c Contcnt a, oucptit level of IOmW: 
30 c s-30 kc s 0 2 600 ohm ba-: uceJ or unbalanced, 

P5 otto .04. Ohr) un7a!anced 

6,iu.v 30 e live<asing Arad a?lly to abe r 0 67; in rho two 
c>n.,r;o:s :old aboor 4;:.. ttc 600 0} o tbaiancd conditio, _, 

Hurn L:.vc1 w,tl3 respc, to IOrnW: 
oaó t0 03° of oucryc voltage at 1on,wl 

.'an;º;:orl of Oucout Level w rh Frequensv: :into 600 ohm uri !a: < _. 
50 c s-10 kc s Flat w..:,n - O :dB- 30 c s-20 k- s Flat withrri 0'ß 

10 : s-30 kc s Flat w,thin !d8 
Mialn-rcrm Undi.s:orted O.rcp:, Fiore. 10m3V 

Oui pot ir.rpcd.ancas: 

600 ohm balanced- 600 ohm a,ba:anwd and 10000 ohm un-al:.nced 
Pnwr-r Supply: 

190-250V, 50 c s ID695-AI 95-:25V fJJ c s ID -695-A!00! 
F'cwcr cnn,umpt;on 40 VA 

O:+:rztl r+vons 

!7; u,. a,dc I. high -9.r. dcca (44 5 cm I 8 cm 

Wagi-t. 

MUIRHEAD INSTRUMENTS INC. . 677 FIFTH AVE. NEW YORK 22 N.Y. U.S.A_ 

MUIRHEAIr INSTRUMENTS LIMITED STRATFORD ONTARIO CANADA 

MUIRHEAD & CO. LIMITED BECKENHAM KENT ENGLAND 
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Electronics Output Index 

1947=100 
Year Ago Previous Month 

Latest Month 

262.1 286.0 -r 290.0-p 
Mar. '56 Feb. '57 Mar. '57 

JFMAMJJASONDJFMAMJJASONDJfMAMJJASONDJFMAMJJASONDJFNANJJASONDJFMAMJJASOND 
J 

1951 1952 1953 1954 1955 1956 
F mA N J J A S D N D 

1957 

FIGURES OF THE MONTH 

Latest 
Month 

RECEIVER PRODUCTION 
(Source: RETMA) Mar. '57 

Television sets, total 559,842 
With UHF 62,815 
Color sets nr 

Radio sets, total 1,609,073 
Auto sets 597,532 

RECEIVER SALES 
(Source: RETMA) 

Television sets, units . 

Radio sets (except auto) 

Mar. '57 
534,115 
730,584 

RECEIVING TUBE SALES 
(Source: RETMA) Mar. '57 

Receiv. tubes, total units 43,010,000 
Recele, tubes, value.... $37,007,000 
Picture tubes, total units 833,088 
Picture tubes, value.... $14,847,798 

INDUSTRIAL 
TUBE SALES 
(Source: NEMA) 

Previous 
Month 

Year 
Ago 

Feb. '57 Mar. '56 
464,697 680,003 

68,219 82,805 
nr nr 

1,264,765 1,360,113 
522,859 478,272 

Feb. '57 Mar. '56 

525,437 544,411 
525,029 527,649 

Feb. '57 Mar. '56 
44,460,000 42,525,000 

$36,631,000 $34,849,000 
728,363 848,055 

$13,134,778 $15,714,365 

,--Quarterly Figures-, 
Latest Previous Year 

Quarter Quarter Ago 

4th '56 3rd '56 4th '55 
Vacuum $12,408,371 $8,895,012 $9,967,411 
Gas or vapor $3,223,612 $2,936,765 $3,251,621 
Magnetrons and velocity 

modulation tubes $15,890,681 $14,948,477 $13,726,323 
Gaps and T/R boxes $1,242,745 $1,196,369 $1,578,767 

MILITARY PROCUREMENT 
(Source: Defense Dept.) ... 4th '56 3rd'56 4th'55 
Army $56,185,000 $23,107,000 $48,477,000 
Navy $34,210,000 $22,273,000 $20,378,000 
Air Force $145,962,000 $84,952,000 $131,938,000 

Total -Electronics $236,357,000 $130,332,000 $200,793,000 

Latest 
Month 

BROADCAST STATIONS 

Previous 
Month 

Year 
Ago 

(Source: FCC) Mar. '57 Feb. '57 Mar. '56 
TV stations on air 515 515 488 
TV stations CPs-not on air 126 123 109 
TV stations -new requests 60 56 94 
A -M stations on air.... 3,040 3,031 2,858 
A -M stations CPs-not on air 145 133 115 
A -M stations -new requests 308 303 262 
F -M stations on air.... 526 529 536 
F -M stations CPs-not on air 23 23 12 
F -M stations -new requests 17 10 4 

COMMUNICATION AUTHORIZATIONS 
(Source: FCC) Feb. '57 

Aeronautical 50,859 
Marine 61,246 
Police, fire, etc. 22,500 
Industrial 33,879 
Land transportation 9,484 
Amateur 158,232 
Citizens radio 23,888 
Disaster 343 
Experimental 735 
Common carrier 2,666 

EMPLOYMENT AND PAYROLLS 

Jan. '57 Feb. '56 
54,243 44,570 
60,774 54,637 
22,450 19,971 
33,456 28,054 

9,476 8,726 
157,275 145,427 

23,155 15,563 
331 327 
721 652 

2,618 2,176 

(Source: Bur. Labor Statistics) Feb. '57 Jan. '57 Feb. '56 

Prod. workers, comm. equip. 394,600-p 398,700-r 389,400 
Av. wkly. earnings, comm... $80.18 -p $78.40-r $74.93 
Av. wkly. earnings, radio... $76.80 -p $75.24-r $70.84 
Av. wkly. hours, comm..... 40.7 -p 40.0 -r 40.5 
Av wkly. hours, radio 40.0 -p 39.6 39.8 

SEMICONDUCTOR SALES ESTIMATES 
Mar. '57 Feb. '57 Mar. '56 

Transistors, Units 1,904,000 1,785,300 708,000 

STOCK PRICE AVERAGES (See p 28) 
Feb. '57 Mar. '56 

46.05-r 66.33-r 
62.02-r 78.23-r 

(Source: Standard and Poor's) Mar. '57 
Radio -tv & electronics 47.26-r 
Radio broadcasters 63.46-r 

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 

TOTALS FOR THE FIRST THREE MONTHS 1956 
1957 1956 Percent Change Total 

1,474,729 
3,959,367 
1,682,911 
1,81 8,976 

125,041,000 
2,322,311 

1,844,632 -20.0 7,357,029 
3,532,243 } 12.1 13,981,800 
1,659,178 + 1.4 6,804,756 
1,513,722 + 20.2 8,332,077 

120,420,000 + 3.8 464,186,000 
2,638,503 -12.0 10,987,021 

6 June 1, 7957 -ELECTRONICS 
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Trans -Atlantic Phone 
Cable Multiplies 

Span, completed last September, 

will get partner to ease phone 

traffic. Cost: $22 million 

CANADA and Britain have announced 
plans to complete a second trans- 
atlantic telephone cable by 1961. 
Officials estimate it will cost $22 
million, say it may be one link in a 
Commonwealth telecommunications 
network. 

The new transatlantic link will 
consist of one cable and provide 60 
telephone channels, with special 
British -made electronic repeaters 
about 20 miles apart to amplify 
voice currents. The present link, 
opened last year, has two cables, one 
carrying speech in each direction. 
It handles 36 circuits. 

Financing-Cost of a Newfound- 
land to Scotland link will be shared 
by the British Post Office and the 
Canadian Overseas Telecommunica- 
tions Corp. The Canadian company 
will finance the cable between the 
mainland and Newfoundland. 

Agreement on the new cable was 
reached by the British Post Office, 
Canadian Overseas Telecommunica- 
tions Corp. and Cables and Wireless 
Ltd. American Telephone & Tele- 
graph Co., which participated in the 
$42 million first cable with Britain 
and Canada, is negotiating for a 
third transatlantic cable. 

Present weekly traffic between 
Canada and Britain is 1,500 calls, 
three times the number last year 
when the cable was opened. Traffic 
between the U. S. and Britain 
amounts to about 4,100 calls a week. 
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DEFENSE SPENDING FOR 

GUIDED -MISSILE ELECTRONICS 

IN MILLIONS 
OF DOLLARS 
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GRAPH shows the striking rise in military expenditures for guided missiles since 
1951. Despite the infancy of the program, computations show . . . 

Missile Spending Keeps Soaring 
About 30 percent of military 
electronics currently goes 

into guided missiles 

TOTAL missile spending since fiscal 
1951 through the second-quarter of 
fiscal 1957 amounted to over $1.7 
billions of dollars, according to 
estimates recently released by the 
Radio -Electronics -Television Manu- 
facturers Association (RETMA). 
Breakdown for each year shows the 
tremendous growth of guided - 
missile spending for these years, the 
spending increasing almost sixfold 
since fiscal 1954. 

These figures were arrived at by 
extracting military expenditures 
from such major defense -procure- 
ment categories as aircraft, ships, 
combat and support vehicles, elec- 
tronics and communications, re- 
search and development and guided 
missiles. 

The graph, derived from the 
report, shows the breakdown for 
guided -missile spending, applied on 
a quarterly basis for each fiscal 
year beginning in 1954 and for the 
fiscal years 1951, 1952 and 1953. 

Further breakdown of electronics 
defense spending shows that 31 per - 
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