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Welded Body, Tremendous Fire-Power 



SIZE 

7Y.i x IO'l<4 in. 

2Y.i inches thick 

• 

clences 
1500 Pages 

1200 Illustrations 

T
HIS great new work presents-for the first 
time in one volume-a complete coverage 

of the terms of science and engineering. Prin­
ciples are clearly explained-methods of calcu­
lation are fully described with the formulae 
and units-chemical structures and reactions, 
physical laws and instruments, engineering 
design, construction, and operation are merely 
suggestive of its tremendous scope - which 
extends throughout the entire range of tech­
nical knowledge up to the most recent advances 
and inventions. The great number of photo­
graphs, diagrams, and charts have been spe­
cially prepared and selected to show the salient 
facts most clearly. Innumerable tables and 
summaries make all this information easily 
available for instant reference. 
This vast fund of information has been pre­
pared and organized by a plan that insures its 
usefulness, completeness, and accuracy. Each 
entry is first explained in simple, broad terms 
that are easy to understand, and that serve as 
an illuminating introduction to the detailed 
and more advanced information which fol­
lows. 

From Fundamentals to 

Latest Advanced Discoveries­

Principles, Methods, Formulas-Clear Charts, Diagrams 

FOR the student, the hobbyist, the manual worker, this great 
volume supplies, for the first time, a single, convenient 

Source of reference covering all the sciences. The ample 
cross-references make it easy to follow a complete course 
of study on any chosen subject. By this flexible plan of arrange­
ment, the professional scientist, who wants specific information 
instantly, either in his own field or any related field, can find 
it in a few seconds in its alphabetical place-comprehensively 
treated in the language lie works with-the latJguage oj 
Jcience. 

The Instant Question-Answerer for Laboratory 

and Shop Workers, Mechanics, 

Home Scientists, Students 

Answers tens of thousands of questions such as: The value of 
radial, rotary gas engines-How the Diesel Engine operates­
How air conditioning functions-V/nat is the coming television 
system-How storage batteries work-How to find your posi­
tion at sea-How to do dead reckoning-How your nervous 
system works-How to recognize every star, planet, constella­
tion-How optical instruments are constructed-How to work 
ari.thmetic. dgebra, geometry problems-How bridges are con­
structed-How an airplane beacon system wOt."ks-How petro­
leum is cracked to make gasoline-How rayon is made-How 
to survey a piece of land-and thousands more. 
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In reat 

10,000 Separate Subjects 
Twelve Big Volumes in One 

The vast wealth of useful information in the Scientific 
Encyclopedia if published in the ordina,ry way, would 
fill more than 12 average-size volumes. Here is just a 
brief outline of some of the subjects covered: 
CHEMISTRY: Chemical elements-symbols, atomic number, 
atomic weight, density, hardness, melting point, etc.-com­
mon reactions, occurrence in nature, method of production 
from ores, uses in industry. Compounds-full information, in­
cluding manufacture and use. Organic compounds; industrial 
products. Agricultural chemistry, food chemistry_ 

PHYSICS: Mechanics, heat, light, sound, electricity, magnet­
ism, X-rays, fully covered; principles and application pro· 
fusely illustrated. 

MATHEMATICS: From fundamentals of arithmetic to algebra, 
geometry, trigonometry, calculus; differentiaf equations, etc.; 
with special emphasis on their application to science. 

ASTRONOMY; Articles cover the entire subject. Each important 
constellation is shown on a star map so that it can be easily 
located in the sky. Complete information on planets, use of 
telescope, spectrometer, etc. 

ZOOLOGY: The whole story of life from the tiniest single­
celled organisms up to man himself, including vast numbers 
of common insects, mollusks, worms; birds, fish, reptiles, 
mammals. 

MEDICINE: Thorough coverage of an_atomy, circulatory sys­
tem, nervous system, muscular system, skeletal system, excre· 
tory systems, etc. Vitamins, hormones. Bacteriology. Diseases 
-symptoms, diagnosis, treatment. Drugs. Latest researches and 
findings. 

MECHANICAL ENGINEERING: Principles of mechanics, ma­
chine design, engineering parts and instruments. Types and 
functions of bolts, cams, gears, and other fundamentals up to 
automobiles, aeroplanes, locomotives, etc. Steam, gas, gaso­
line, diesel engines. 

CIVIL ENGINEERING: Surveying. -Bridges, highways, railways 
�very subject thoroughly explained. 

ELECTRICAL ENGINEERING: Motors, generators, lighting, radio 
and television_very branch fully covered and dearly illus­
trated. 

The foregoing is only a partial list of the countless special 
.ubjects covered. You will find hundreds of articles on 
GEOLOGY, BOTANY, NAVIGATION, CHEMICAL EN· 
GINEERING, and, in fact, any special branch of science in. 
which you want information. 

EXANIINE A COPY FREE 
It is difficult in this limited space to give you a complete adequate idea of the immense amount of material contained in the Scientific Enc)'dopedia� 
See this volume for yourself, without expense or obligation. We will send 
it to you for free examination. 
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In Each Field of Science 

The high technical standing of the editors is your 
assurance of. the authoritativeness and accuracy of 
every statement. Although the responsibility for 
each subject was in the hands of a single noted 
scientist, the authors and publishers have had the 
co-operation and advice of a large group of well· 
known authorities. 

CONTRIBUTING EDITORS 
GEOLOGY 

RICHARD M. FIELD, Ph.D . . . . . • • .  Princeton Un;"'ersity 
ASTRONOMY AND NAVIGATION 

\VARREN K. GREEN, Ph.D . . • • . . • • • • .  Amherst Colleg� 
ZOOLOGY 

ARTHUR \V. LINDSEY, Ph.D .. . . . . .  De .. ;son University 
ENGINEERING AND AERONAUTICS 

FREDERICK T. MORSE, M.E., E.E., University of Virginia 
MEDICINE 

R. S. MUELLER, M.D •• . • . . ' • . . . . .  Columbia University 
MATHEMATICS 

LLOYD L. SMAIL, Ph. D ....... , . . •  Lehigh Universit31 
MINERALOGY 

EDwARn S. C. SMITH. S.B., A.M . . • . . . . .  Union ColJeg� 
CHEMISTRY 

RALPH K. STRONG, Ph.D . • . .  Rose Polytechnic Institute 
PHYSICS 

LERoy D. WELD, Ph.D . . • . . • .  _ .' • . . • . . . . . .  Coe College 
BOTANY 

R. M. WHELDEN , Ph. D. 
Massachusetts Institute of TechKology 

Among the many 
CONSULTING EDITORS 

ROBERT H_ BAKER, Ph.D., D.Se., • •  University of Illinois 
'HEMPSTEAD CASTLE, Ph.D . • • • • . . • • • • • •  Yale University C. W. CUNNINGHAM, B.S_ 

College of the City of New York HERBERT O. ELFTMAN, Ph.D .. .. . Columbia University 
ERICH HAUSMAN, E.E., Se.D. 

Polytechnic Inst. of Brooklyn. 
ADOLPH KNOPF, Ph.D . • • . • . • . . . . • • • •  Yale University JOHN C. RATHBUN, Ph.D. 

College of the City of New York 
EDGAR P. SLACK, S.B. Polytechnic Institute of Brooklyn 
HUGH S. TAYLOR, D.Se.,F.R.S • • .  Princeton University 
JOHN TURKEVICH, Ph.D • • • • • • • • .  Princeton University VOLNEY H. \VELLS, Ph.D . . • • • • . • • • • •  Williams College 

. , r-----------------------� 
MAIL THIS COUPON : Send No Money No,., Unle .. You Wi.h To I D. VAN NOSTRAND CO., In�. I 250 Fourth Avenue, N. Y. I 

Send me Van Nostrand's . SCIENTIFIC ENCYCLO­
PEDIA. complete in one volume, 1500 page., bound ill 
library buckram. Within 10 days I will either return it or 
send you $2.00 as first payment, and $2.00 monthly for 
four months thereafter. __ . _  (S. A. 11-42'" 
Name 

Address .... . .. . ... . ... . . _ . . . . . . . . . . . . .• • . . . . . . .  

City and Stace . . .. . . . . . . . . . . .. . . .... . . . . . . . . . . . . 

Reference 

Address . . . . . . . . . . . . . . . . . . . . . . . . • •  _ • • • • • • • • • • . .  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I �-----------------------� 

193 



NlARKIl\'G a new ,.dvance in Ameri­
can production of heavy armored 
equipment. the new welded M_-4 tank 
provides many fighting ( but secret ) 
advances over the 1',11-3. The photo­
graph reproduced on our front cover 
shows one of these new land battleships 
during maneuvers. In the welded hulb 
of these mass ive machines there is 
armament of tremendous fire power. 

• 
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50 Years Ago in • • 

(Condensed From Issues of November, 1892) 

GAS ENGINE-"lt Itas generally been supposed that gas 
engines were necessarily limited to 30 horse power and under, 
and that where larger engines are required they must neces­
sarily be made by compounding smaller ones. .. However, 
a large gas engine made by H. \V. Caldwell & Son Company, 
is rated at 100 horse power. It is operated by carbureted air, 
consisting of a mixture of common air and gasoline vapor. This 
provides a fuel which is not only invariabie in quality, but is 
quite inexpensive." 

RAILROAD--"The highest railroad in the united States is 
the Colorado Midland. at the Continental Dividc-I1.530 feet 
above sea level." 

TORPEDO·_··.\ (oq)cclo designed to be guided in its flight on 
leaving the gun aftct· the manner of an alTO'" fr0111 the bow. 
and to continue its course on Or near the surface. should it 
strike the water, is shown in the accompanying picture. The 
piece of ordnance fOI' starting the torpedo is preferahly a breech­
loading gun, the torpedo being loaded in from the llIuzzle ... 
The shape and inclination of the wings are such as is designed 
to upholn and ni,-ect the projcctile in a straight course through 

the air, t-eta11l111g it also near the surface after it strikes the 
water, until its propelling power is completely exhausted. In 
addition to the propelling force supplied by the gun at the timc 
of discharge, in the usual manner, this torpedo is provided with 
further means of propulsion, conccaled within the rear portion 
of its body, the combination being designed to give the projectile 
a great r<lnge and high speed through either the air or water. 
A 12-inch torpedo of this construction is adapted to cany 350 
Jlounds of a high explosive." 

GUN TRIALS-"Some rathct· surprising results \\'ere lately 
ohtained with a new llIulticharge gun, of Haskcll's pattern, 
half-inch bore. . . . A solid hammered wrought iron target, 
7;;:; inches thick, was penetrated entirely through. backed by 
a boiler plate Ys of an inch thick, which was also penetratecl 
through, making a penetration of 7% inches. This shot was 
made of Carpenter steel, and the charges 01 po\\"der were 10 
ounces. This penetration is nearly sixteen times the diameter 
of the proj ectile, or more than four times greater than has ever 
been obtained by any other gun." 
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\YIRE GL\SS-"The subject of protecting glazed skylights 
is one which of latc years has acquired additional importance. 
... In such structures as the Grand Central Depot in this city, 
light is given t,) the interior by large skylights. These are placed 
in the roof of the building and are of very large area. At a 
height oi nearly a hundred feet above the floor they are a 
constant menace to life. .. \Vire glass, a substance designed 
to overcomc these diAiculties, consists of rolled glass, with irol1 
\\·ire netting embedded in its own substance. Thus the wire is 
hermetically inclosed, and is secure from corrosion for any 
J ength of time:' 

VO\VEL STUDY-"At tIte recent International Congress of 
Physiology at l.icge. Professor Hermann demonstrated his 
method of photographing the sound of vowels. The vowels wcre 
sung out before one of Edison's phonographs. Immediately after­
warc! they were reproduced very slowly, and the vibrations 
recorded by a microphone. The latter was furnished with a 
mirror, which reflected the light of an electric lamp upon a 
registering cylinder, c(J'!ered with sensitized paper and protected 
by anothe,- cylinder with a small opening which gave passage 
to tbe rays of light from the reflector. By this means was ob­
tained very distinct photographic traces, and the constancy was 
remarkable for the different letters." 

.\RTIFICIAL RUBBER-"Isoprene, which can be prepared 
from turpentinc, uncle,- certain circumstances changes into what 
appears to be genuine India rubber .... The same change could 
be brought about by heat. The material so produced resembles 
pure 1'al"a rubber in every way, and, whether it is genuine 
rubber or not. it may be ("lually good for all practical purposes. 
I t is said to be capable of vulcanization." 

MAGNETIC EFFECT ?-"At the Edison Lc_boratory, Dr. Fred 
Peterson and A. E. Kennelly have sought to prove that no 
thet-apeutic effects are resultant from the application of magne­
tism to the human system. For the purpose of experiment the 
annature was taken irom a dynamo, and in the cylinder formed 
by the inner ends of the set of powerful converging field magnets 
a clog was confined and kept for a period of five hOl1rs. .. At 
the encl of the time the dog was set at libet-ty, and beyond his 
apparent joy at thus being set loose the operation did not seem 
to affect him in the least. A boy was also confined for a short 
time in the same position and was also uninfluenced. Several 
other experiments of like nature were made. Dr. Peterson and 
Mr. Kennelly conclude from their experiments that the human 
organism is in nowise affected by the most power fill magnets 
known to modern science." 

PHOTO CANE-"In a new photographic cane, the head forms 
a camera while the tubular body of the cane forms a reservoir 
for the sensitized celluloid strip .... In the cane head near the 
film is secured a plate, provided \\·ith a rectangl1lat· aperture 
through which the exposure is made .... The lens is placed 
in the cane head in proper relation to the exposed portion of 
the film." 

YERKES-"By the munificence of Charles T. Yerkes, President 
of the North and vVest Chicago Street Railroads. the University 
of Chicago is to have a gigantic· telescope. His instructions ar� 
to secure the largest and best telescope in the world, regardless 
of expense, and send the bill to him." 
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'DOWN-UNDER' SHIPS OF THE NAVY 
A Submarine Force of Unprecedented Striking Power 

S l'}DL\lU:" ES are among the most 
effective type:, of nayal craft in 

existence. Striking without ,Yarning 
from their haunts heneath the �uriace, 
they have torpedoed anc! sunk millions 
uf tons of mel-chant shipping anc! ended 
the career of many a proud battleship 
and cruisel·. In the present conflict 
; ;erlllany's famed C-boab. operating in 
numbers and with a ruthles sness un­
knO\\'ll even in \\' odd \\'ar T. have sent 
nvcr 1500 United :\ ation5 and neutral 
merchant vessels to the hottol11. They 
have also destroyed two British dread­
noughts, three aircraft carriers, sev­
eral l ight cruise1·s. and nU111erOU5 lesser 
units. Japanese, Italian, and Russian 
lllldel'sea craft have likewise operated 
sllccessfully , while B ritain's relatiyely 
fell' but highly etllcient submarines 
haye compiled a truly marvelous rec­
,n'd in their attacks on .\xis COll\'OyS 
;lI1d naval units off the X orwegian 
coast and in the :'Iediterranean. :'[ore 
recently American submarines. striking 
Yiciously at Japan's sea powel' in the 
Pacific, have sunk several of the 
lI,Tikado's cruisers and destroyel's and 
;l large number of his troopships and 
-upply vessels. One submar ine, the 
Seawolf, sank one and probably two 
Japanese light cruisers, a destroyer, 
and a large transport. and damaged a 
third cruiser. a tnlllsport. and an un­
identified ship-all in a s ingle cruise! 

On the outbreak of \yar with Japan 
the United States :\ avy possessed one 
of the largest and finest submarine 
forces in the world. GermanI' and Rus­
,ia had many more underse,� craft. but 
their  boats were considerably smaller 
than ours and incapable of operating 
as far from base Over an extended 
pel·iod. Japan also possessed a large 
number of submadnes.  many of which 
could cross the Pacific and operate 
nff our west coast. :\105t Japanese sub­
mannes wel'e somell'hat larger than 
nul'S, but they have had only limited 
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W A L TON L .  R OB I N S ON 

• Fifth of a series of a n a lytical a rti cles on 
sh ips  of the United States N a vy. P reviaus 
art ic les covered battleshi ps, a i rcraft carriers, 
cru isers, destroyers, and a ppeared in our issues 
for May, Aug ust, September, and October of 
th is  year.-The Editor. • 

success against our warships and 
transports. 

In December .  1941 ,  a total of 111 
. \merican submarines were in service 
with 73 others under construction. 
:.vIany additional boats have s ince been 
laid down, while still more will be 
com11lenced under the 200,000-ton in­
crease approved by Congress last 
.�pri1. The submarines in service 
ranged in size fro11l 480 to 2730 tons 
surface displacement and were of 12 
distinct types. some composed of sev­
eral classes varying in minor details. 
Forty- seven of our undersea craft­
those completed s ince 1928-were of 
modern design. The remaining 64, 
commissioned hetween 19 1 8  and 1926. 
still retained considerable value, parti­
cularly for training purposes. All of 
our submarines were painted black and 
carried their serial numbers in white 
on conni ng towel'S and bows. 

S:vJ .\LI.EST and oldest of our subma­
rines ,vere the seven units of the 

"0" class. authorized in 1915  and 
placed in service three veal'S later. 
Ten boats (0 1-10) originally com­
prised this class, but three were lost 
or scrapped. The 05, wrecked in 1923 , 
was saJyag'cd, but not considered worth 
repair : 0 1 was converted into all ex­
pel'imental vessel in 1937 and scrapped 
the following year; 0 9 was lost June 
20. 1941. by submerging beyond her 
safe diving l imit, the pressure of the 
watel' crushing her old hull like an 
egg-shell. 

The "0" boats are 1 72 1/3 feet long 
oyer-all and displace 480 tons in sur­
face trim and 624 tons when sub­
merged. On deck and forward of the 

conning tm\"er they mount a 3-inch. 
23·cal iber anti-airCl"aft gun, while be' 
low the water-l ine in fixed positions 
in the bow are four torpedo tubes 
firing "tin fish" of 18-inch diameter. 
E ight torpedoes can be carded. tour 
in the tubes and four in resel'Ye. These 
submal'ines have two sets of 440-
horsepower Diesels for surface cruis­
ing and two 370-horsepower electr ic 
111otors for w;e when submerged. Cur­
rent for the lattcr is supplied bystor­
age batteries. On the surface a speed 
of 14.5 knots can be attained: while 
submerged. 11 knots is maximum. 
Cl'Uising range is about 3000 miles. 
Each of these submarines is manned by 
32 officers and enl isted men. 

T HE "0" boats were follmyet' into 
service in 19 18-19 by 20 units of the 

"R" class (R 1-20). One of these, R 8, 
was scrapped in 1936 and another, 
R 3. was transfelTecl to B ritain late 
in 1941  and is now His  J\Iajesty's 
Submarine P 511. The "R" boats. 
measuring 186 feet in length and dis­
placing 530 tons on the sU\'face, are 
s imply enlargements of the "0" design 
from which they differ principa.lly in 
having a 50-caliber 3-inch gun and 
more pmvel'ful electric motors " two 
sets totaling 934 horsepower). Most 
of the "R" boats spent many years in 
reserve until recommissioned during 
1940-41. but about six of them were 
always retained in service for training 
duties at the Submarine School. '\;"ew 
T �ondoll. Connecticut. 

In 19 19  the submarines 5 3 an(l S 4, 
first of a very nume1'OUS gl'OUP, were 
placed in service. During 1920-25 they 
were followed by 49 additional "S" 
boats. Twelve units (52-4, 6-10, 19, 
and 49·51) were scrapped during 1930-
37; one, 5 5, was lost in 1 920; and 
another. 525, was transferred tt, Bri­
tain last year and now serves :<:3 the 
Polish last:::rad. Tbirty-seYen b''>ats 
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were. therefore. still in service when 
hostilities with Japan commenced. One 
of them. S 26. \I'as lost by collision off 
Panama in January last. 

The "S" boats are of five types. The 
S 1, S 18, S 20-24. and S 27-41, all 
completed fn 1920-24, are 21914 feet 
long, displace 800 tons on the surface, 
mount one 4-inch. SO-caliber gun. and 
have four bo\\' tubes firing 21-inch 
torpedoes. Eight reserve tOt'pedoes, 
additional to the four in the tubes. can 
he carried. '1'1\'0 sets of 600-horsepo\\'o' 
Diesels give a surface speed of 14.5 
knots, and two 7S0-horsepower electric 
1110torS a submerged speed of 11 knots. 
, \bout 45 officers and men compl'ise the 
complement of each of these suhma­
rines. 

THE S 11-13 displace only 790 tons. 
but are a half-knot faster on the 

surface, ha\'e an extra torpedo tube 
(]ocated in the stern), and carry 14 
torpedoes. They are engined with t\yO 
.sets of 1000·horsepower Diesels and 
two 600-hol'sepower electric 1110tors. 
The S 14-17. also of 790 tons. have 
only four tubes. t,,'eh'e torpedoes. and 
1 4 knots speed. 

The S 48. cOlllmissioned in 1922. is 
the largest of the "S" boats. She is 
267 feet long. displaces 1000 tons. and 
is armed with a 4,inch gun and fiye 
torpedo tubes (four bO\I'. one stern). 
\T ery handy for her size, she can 
"crash dive" in 60 seconds. 

The last of the "S" series were COlll­
missioned in 1924,25. when the S 42-47 
entered service. They are 850-ton craft 
with armament and engines similar to 
those in the S 1 group. 

After the completion of the "S" 
boats, submarine construction in the 
United States dropped sharply, and 
only nine ne,,' undersea craft joined 
the fleet during the period 1925-34. 
\Vith three exceptions, however. they 
\yere of remarkahle size and cruising 
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range. First of these boats were the 
V 1, V 2, and V 3, now the Barracuda 
(B 1). Bass (B 2), and Bonita (B 3). 
Built ill 1921-26, they displace 2000 
tons (2506 tons when submerged) and 
haye an oyer-all length of 3410 feet. 
Their armament consists of a 3-inch, 
50-caliber gun, six 21-inch torpedo 
tubes (iour bow. two stern), and 10 
reselTe torpedoes. Diesels developing 
6700-horsepower provide the surface 
1llotiYe po\\'er. but designed speed of 
18.75 knots has neyer heen realized in 
sen·ice. There are also two auxiliary 
Diesels I\·hich drive generators sup­
plying current to the 2400-horsepower 
electric 111otors, which under this ar­
rangement can be used for cruising 
on the surface without depleting the 
storage batteries. H.adius of action is 
about 12.000 miles and submerged 
speed is 11 knots. A complement of 
80 officers and men is required to 
operate each of these big submarines. 

III 1928 the N ayv cOlllmissioned ito; 
first mine-laying sulmlarine, the 2710-
ton V 4. which is now the Argonaut 
(A lj, \Vhen placed in service she was 
the largest undersea craft in the world. 
this distinction having previously been 
held by Britain's X 1, experimental 
giant of 2450 tons. The Argollollt was 
laid down in 1926 and cost about 
S6.000,000 to build. She is 381 feet 
long. displaces 4080 tons when sub, 
merged. and has a complement of 88 
officers and men. Two 6-inch, 53-
caliber guns are mounted fore and aft 
of the conning tower and four 21,inch 
torpedo tubes are in the bows. Aft is 
the mine-laying gear and stowage for 
60 mines. The Argonaut \vas originally 
engined with 3175-horsepower Diesels 
designed to give a surface speed of 
14,6 knots. but these engines proved 
unsatisfactory in service and new ones, 
incorporating Diesel,hydraulic ch'ive. 
were recently installed. Submel'gec1 
speed is 8 knots, obtained by 2400-

One of the Albacore c lass, authorized in the 1940 program 
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At the command, "Blow bal last tanks!" 
this submarine training ship s urfaced 

hor,epo\l'er electrically driven motor:,. 
The .Ya/'whal (N 1) and Nautilus 

(,Y l). commissioned in 1930, are of 
about the same size as the Argonaut 
and greatly resemble her in appear­
ance. They m'e 20 tons heavier on the 
'iuriace. but are not quite as long (371 
feet I and displace only 3060 tons when 
sublllerged-120 tons less than the 
,irgOllO!lt. These three submarines are 
our largest and. since the loss early 
this year of the huge Free French 
SIII'COllj (2880 tons), the largest in 
the world. Laid down in 1926 as the 
V 5 and r- 6. the Narwhal and Nautilus 
ha ye tin) 6-inch guns and four bow 
ancl t\\'O ,tern tubes, Eight reserve 
torpedoes can be carried; they are 
sto\I'ecl extemally under the half-deck 
a11lidships. These hyo suhmarines were 
completed II'ith S450-horsepower Die­
sels for a stll'face speed of 17 knOb. 
but this was neyer realized in sen ice 
and new engines were ordered in 1940. 
Electric 111otors of 2540 horsepower 
gi I'e a submerged speed of 8.5 knots. 

IX 1932 the l' 7. now the Dolphill 
(D 1). \\'as completed. Displacing 

only I �4() tons on the surface and 2215 
tons sub111erged. she marked a distinct 
break;l\\ay fr0111 the huge dimensions 
of the eadier "V's ", Her over-all 
length is 319 feet and her armament 
consists of one 4-inch gun and six 
torpedo tubes. four bow and two stern. 
Th ree reserye torpedoes are stowed 
externally. Engined with 4200-horse­
pOII'er Diesels and 17S()-horsepower 
electric I1l0tors. the Dolph in can make 
17 knots OIl the surface and 8 knots 
submerged, She require, a cOlnplement 
of 64 officers and men. 

Last ,)1' the " V" hoats \\'ere the r- 8 

1 97 



--------------------------- N A T I O N A L  D E F E N S E ---------------------------

U . S .  Navy Official Photo 

aged $2,400.000 exclusive 
of armament. This fleet 
of 10 submersibles in­
cluded the 1 3 1 O-tol1 Pike 
and Porp o ise , the 1 335-
ton PI I I I /ger and FJollac/? , 
the 1 3 1 5-ton S h a rk and 
Tarpo l l .  and the 1 330-ton 
Perch .  Pickerel . Perm it,  
and PO l l lpa ll o .  \Vinton 
D iesels were in al l  boats 
except the Pi ll nger and 
Polla ck , which had Fair­
banks-i\ I orst'.  and the 
PO II /po n o  ( H o o v e n .  
Owens and Eentschler ) .  
S ix boats hac! Elliott 
electric motors : three . 
Ceneral Electric : and 
one. Po mpa ll o ,  _'\lI is-
Chahners . Two of these 
submarines .  Shark and 
Perch . were lost in the 
Far East early this year. 

S i x  t e e  n subll1a l- ines 
\\'ere auth01-ized il1 1935-
36. They wel-e simply 
enla rgements of the "P" 
design with two addition­
a I tOl'pedo tubes in the 

ice two years later. 'J'hc,;e were the Gar, 
Gramp lls, G raybac/;: .  G rayling ,  Gre na ­
dier, and G udgeo l l . all  1 525 tonner5.  
near duplicates of the Ta m b o r  design . 
The Jiad"crcl and .l iariill , however. 
are relativelv small craft of all entirelv 
new design: They d isplace ol1ly 80i) 
tons on the surface.  are 253 feet long'. 
mount one 3-inch gun. and have four 
bow and t\\'o stern torpedc' tubes .  
Their Diesel engines develop 1 600 
borsepowel- for an estimated 14 . 5  
knots. Submerged speed is reported to 
he 1 1  knots .  

A LI. of the 73 submarines under C O ll ­
M struction prior to December 7 
last were 1 525-ton craft. The Gato . 
G reenlillg, Gro llper, Growler, Grunio n ,  
and G lIardfish, authmized by the regu­
lar 1 940 Program, are slight modifica­
tions of the Gar design with two 
engine rooms instead of one to reduce 
the size of compartments. The Gato 
\\'as commiss ioned j ust after Pearl 
j Iarbor : the others followed her into 
service within a few months .  These 
" G" boats are the last of our "Alpha­
betical" submarines. 

The Gata goes down the ways to the sea stern. The 1 935 boats 
were the 1450-ton Sai1ll­

Sixty-five undersea craft \vere or­
dered under the \Val- Emergency P1'O­
gram of 1 940. Two more were ordere(\ 
in Apdl, 1941 : 23 in the following 
December : and others s ince. The 1 940 
boats are of the A lbacore class which 
is practically a copy of the Galo de­
s ign. Ten of them are being built in 
the Middle \Vest : they will proceed 
to sea via the Mississ ippi and fit out 
in Gulf ports. Some of the newer sub­
marines may be modifications of the 
800-ton Mackerel type. 

and V 9, no\\' the Ca cha lo t (C 1) and 
C nttlefish (C 2) . Begun in 1 93 1  and 
completed in 1 933 and 1934 respec­
tively. they were the first all-welded 
�ubll1arines built in the United States. 
The Cach alot  ( 1 1 10 tons surface dis­
placement ) and the ClIttlefish ( 1 1 20 
tons ) differ from the D olphin as much 
as she differs from the Narwhal. Only 
271 % feet long. they mount one 3-inch 
anti-aircraft gun abaft the conning 
tower and have four bow and two 
stern tubes. There is no external tor­
pedo stowage. Surface speed is  1 7  
knots ( 3 100-h01'sepower Diesels ) and 
submerged speed 9 knots ( 1600-hor5e­
power electrics ) .  

\Vith the advent of the present ad­
ministration in 1 933,  American sub­
marine comtruction took a suelden 
spurt and during the period 1933-39 
work was begun on 40 undersea craft. 
all of which were completed before 
Japan struck her Pearl Harbor blow. 
These submarines were of four dis­
tinct classes .  three of which containe(\ 
two or more groups varying slightly in 
m inor deta i l s .  

Ten " ]-' "  c lass  submarines .  auth· 
orized by the 1 933 and 1 934 '\aval 
Building Programs.  entered service in 
1 935-37.  They were armed with a 3-
inch gun abaft the conning tower and 
four bo\\' and two stern torpedo tubes. 
Diesel engines of about 6000 horse­
power gave them a surface speed of at 
l east 20 knots .  R adius of action ap­
proached 1 2 .000 m i l es and cost ;1\cr-
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O i l .  
ton 

Seal. and Sk ip/a c k ,  and the 1445 -
Snapper,  Stingray , and Stlll'­

The 1 936-37 boats were the oeol l .  
Sorg o ,  Saur)' , Spea rfish . Seadragoll,  
Scalio l l , SCll lp in , Sqllalus, Searil'i,e l1 . 
Scawolf, and Swordfish . Displacing 
1 475 tons ,  they were sl ightly improved 
editions of the Salm on group. hom 
which they differed principally in hav­
ing ,;0111e\\,hat larger conning towers 
and heavier periscope housings. Eacll 
cost .ahout S5 .00D.OOn fully equipped. 

o X E  of these " S " boats. the Sqllai lls, 
foundered on diving trials May 

23. 1 939, but was subsequently raised 
and repaired : she is now in service as 
the Sa ilfish . Another, the Sealio ll ,  was 
undergoing repairs at the Cavite Navy 
Yard. Manilla. when hostilities broke 
out : she was badly damaged by air 
hombs and eventuall y  had to be blown 
up to prevent her fall ing into enemy 
posse"sioll .  She was our first subma­
r ine  lo,� of the war. 

The 1 938 P1'Ogram provided for s ix 
more submarines. the Ta lllb o r ,  Ta lltag . 
Th resh e r .  Trit o l1 . Tro l l t .  and Tuna , 
a l l  of which were completed in 1 940-
4 1 .  They displace 1 525 tons .  have a 
3- inch gun . six bu,,' and four stern 
tuhes .  and a designed "peed of 2 1  knots . 
obtained by G400-horsepower Diesel s .  
They  can  be  distinguished from the 
several preceding classes by their  hul l  
10rm. particularly at  bow and stern. 

E ight submarines were authOl'ized 
by the 1 939 Program and entered sen'-

The completion of the above sub­
marines and of the many additional 
ones to be built uncleI' the 1 942 Pro­
gram will give the United States Navy 
an undersea force of nnpl-ecedented 
striking power and cruis ing range. 
\Ve shall then be able to maintain 
numerous submarines on constant 
patrol off Japan's pr incipal naval bases 
and along her vital l ines of communi­
cation in the Southwestern Pacific. 
Such an undersea offensive will do 
much to cr ipple Japan' s  strength and 
hasten her downfall .  

« TVltile this description of A merica 's 
"-sltbmarine fleet co mpletes I h e  orig i­
nally anno u nced series of five analyti­
CIIi a rt icles all sh ips of the  United 
Sta tes Navy . we 11 07(' ha', 'c under 
p repara tion two sllj'tlelll e n ta r,r articles 
'«'h ich , whell app rm'cd for P 1l blication 
by the  proper a uthorities.  will co'urr .  
first .  til e air power of the  :\'(7) ' ,  and.  
secIJ1Id ,  the  tact ical usage of each 
b ra n ch of O llr lW7 'al  figh ting forces. TVc 
h ope to h m'e th ese available p u /; ­
/ira/ ioll S O O l l . -The Editor.  
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What Is B e i n g Do n e  A b o u t  C a n c e r ?  

Recent Experiments Beg i n  to Give a Discern ib le  

Pictu re of  Cancer's Cause, a n d  Provide Methods 

THE body t issues are made up of  
quantities of ceIl s ,  of which differ­

ent types  form different organs and 
body structures .  \Vhen the normal 
body has reached its full growth. these 
cells stop increasing in number and, 
although they may die and continu­
ally be replaced by new ones.  the re­
placement is  held within the normal 
l imits of body form. This control is 
exerted s upposedly through the action 
of chemical processes which limit the 
rate of growth of the normal cells .  
Under specific conditions, however .  
some cells become immune t o  these 
chemical control processes provi ded 
by nature and are no longer subj ect 
to the growth restraint which handi­
caps the normal cells surrounding 
them. In this way the normal cells 
are overgrown and are killed by their 
inability to compete for nourishment. 
This overgrowth of uncontrollable 
tissue is called cancer.  I t  seems clear. 
then, that the cancer cell, which is  
not susceptible to chemical control , 
must differ in chemical constitution 
from the normal cell, which is sus­
ceptible to control . 

If a disease is due to uncontrolled 
malignant overgrowth. two poss ibili­
ties for its cure exist : to render nor­
mal the abnormal cell, or to destroy 
that cell.  The first possibility does not 
appear to be a l ikely one,  s ince from 
all the evidence it appears that the 
malignant cell i s  . irreversibly changed 
and can never be rendered normal 
again. The second possibil ity, that of 
destroying the malignant cell, is  one 
already proved to be feasible by the 
vast amount of cl inical experience 
with the partial destruction of cancer 
-cells by X-ray and radium. These 
agents are only weakly effective, how­
ever, and better ones are required. 

Research on the problem of cancer 
has been in progres s for a great many 
years. A review of its progressive 
development serves to indicate its com­
plexity and difficulty. The firs t 
method of attack was the appl ication 
of morphological pathology, the 
�cience of the form of abnormal or 
d i seased cell s .  This science made it 
possible to recognize, under the micro­
scope , characteristics by which cancer 

cell s can be differentiated from 110rmal 
cells. The differences are of two types : 
one of shape, and the other of the af­
finities of the various types of cells and 
parts of the same cell for colored dyes .  

T h e  u s e  o f  coloring brought into 
sharp relief the features of the af­
fected cells .  I t  revealed details ,  previ­
ously unknown, that clarified the way 
in which cancer destroys the body. 
Under the microscope, in  a thin slice 
of an organ affected with cancer­
the breast. for example-can be seen 
the finger-like processes of the para­
sitic cancer tissue invading and de­
stroying the normal structure. It is 
perfectly apparent to any observer that 
the cancer destroys by its superior 
strength . I n  short .  it ,vins a battle 
with the normal tissue-a battle which 
results in the destruction and disso­
lution of the defeated normal cells.  

The ability of cancer tissue to out­
fight the structure of which the normal 
organ is composed has excited enor­
il10usly the interest of scientists for 
over a century. From the appearance 
of the cancer cells, all sorts of deduc­
tions were drawn a s  to how the cancer 
cell gained its supel"ior fighting ability,  
or,  as  expressed more commonly, its  
"malignant quality." The study of the 
form and staining qualities of the 
cancer cells became an invaluable tool 
by which various types of new growth 
could be distinguished one fr0111 the 
other.  Once distinguished, the expected 
natural course. extent, and .. p,l7oper sort 
of treatment could be indicated. 

I T was then observed that -cancer de­
veloped in animals . and was indis­

tinguishable in every respect from that 
occurring in man. Attempts were made 
to transfer animal cancer to normal 
animals .  It was found that this could 
not be done unless closely related in­
dividuals of the same species.  were 
used as hosts. If  such related subj ects 
were ayailable .  some tumor tissue re­
moved fro111  the caacer-bearing ani­
mals could be i noculated into the close­
ly related normal animal s ; it would 
grow and flourish.  and could. in turn, 
be transplanted to other normal ani­
mals .  The process could be continued 
indefin itely as l ong as related animals 
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• Resea rch an ca ncer i s  pu rsued i n  many i n ­
st itutians t h e  world aver. B road and 5ig ­
n i ficant is the resea rch pu rsued at Memor­
i a l  Hospita l,  N ew York.  Outstanding i s  the 
accompany ing  account of that  research ,  
w ritten f o r  lay readers b y  Memoria l's direc­
tor,  Dr.  C.  P .  Rhoads, i n  the hospita l's b ie n ­
n i u m  report, "Record o f  Service," from which 
i t  i s  extracted. 

Memoria l Hospital is  the p ionee r  American 

c ancer hospital .  I n it, combined u nder one 
roof, a re facilities for  the treatment of  
every p h a s e  of ca ncer ; a l s o  a l l  equ i p m e n t  

a nd faci lities for  c a n c e r  education and 

preve n tion, and, espec ial ly,  ca ncer research .  
-The Editors. • 

\\'ere employed in the experiments . 
The proof of the transplantability 

of animal cancer was an important 
advance, since it indicated that, once . 
a tissue cell has undergone the trans­
formation into a cancer cell , it could 
be transplanted through an indefinite 
number of normal hosts and always re·· 
main a cancer cell .  In other words, in 
cancer one deals with a mutation. 
o r  permanent alteration of the cell . 
which is reproduced through its off­
spring forever. This proved that it was 
hopeless to expect the return of cancer 
cells to normal. Clearly, then, in order 
to cure cancer, it was necessary to kilt 
the affected cells .  o r  to remove them 
from the body of the host. 

A LITTLE later another advance was 
made. Peyton Rous showed that. in 

the case of tumors of fowls, the mal ig­
nant tissue could be transplanted even 
though the a ffected tissue ''''as ground 
up and passed through a filter which 
would not let cells through. The cell­
free filtrate , when inoculated into nor­
mal fowls of the same species and 
strain, gave rise ,to cancer of the type 
from which the filtrate was -devised . . 

This provelf that, in fowls at least. 
cancer could be . caused -Dy some part 
of the cel� to this 12art the term 

' agent or 'rirus has · been applied. 
At :;this point two basic principles 

were . .apparent : 1 )  that of the abnor­
mal form and staining qualities of the 
cancer cells, and 2) that of the trans­
plantability of animal cancer.  The 
next step required the development 
of an entirely new science, that of 
chemistry. 

In 1756 Percival Pott conceived 
from pure clinical observation the 
unique idea that some cancer was due 
to tar. Later it was found that the ap­
plication of tar to the ears of rabbits 
caused cancer.  This experiment pro­
vided the possibil ity of i solating from 
tar and identifying the compound 
which caused the cancer. Two English 
chemists were finally successful in this 
attempt. They i solated from tar a few 
granules of a pure cance r-producing 
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s ubstance and then many s imilar com­
pounds could be quickly synthesized. 
The exact lllolecula r structure re­
quired for cancer production was 
clearly del ineated i n  this way. 

"-\ t about this time the che�l1ical l1a­
ture of the compounds which are se­
c reted as sex hormones by the body 
came under stuely . It  was found that 
these compounds had a structure s imi­
lar to the cancer-producing tar con­
stituents. Furthermore. the i n j ection 
i nto mice of certain human se� hor­
mones resulted i n  cancer of the breast 
and other organs .  Conversely, the in­
j ection of certain of the cancer-produc­
ing compounds caused sex changes i n  
animal s .  Clearly. it was possible that 
cancer in man had to do with some 
i mproper 01' abnormal formation of 
sex hormones . The abnormal chem ical 
manufacture might result in the forma­
tion' not only of normal sex hormones .  
but also of small  amounts of "bad 
hormones, "  structurally allied sub­
stances which cause cancer. This pos­
sibil ity is considered to be so impor­
tant that it wan-allts comj}letely the 
serious investigation now in progres s .  

THE most recent experiments which 
bear on the cancer problem concern 

the effect of diet 011 the formation of 
chemically i nduced ' ' cancer in labora­
tory animals .  The fact has been estab­
li shed that certain types of com­
pounds will regularly cause cancer if 
they are administered while the animal 
is fed a diet lacking in certain vita­
mins and Othel' food constituents . If 
these lacking constituents are added 
to the diet as supplements.  and ' the 
administration of the .chemical is con­
tinued, no cancer occurs .  Obviously, 
i n  these experiments some food factor 
protects the <lnimals against cancer .  

The experiments described Illay 
seeln to be unrelated and without 'IP ­
pl ication to t h e  problem of cancer i n  
man. As a matter o f  fact, t h e  results 
now begin to form a discernible pic­
ture-one, to be sure. with many gaps .  
but st i l l  clearer than has ever been 
available heretofore.  The picture is 
s()mewhat as follows : Something goes 
wrong with the manufacture i n  the 
body of those chemicals which are 
s imilar in structure to the sex hor­
mones . The error in manufacture give:; 
rise to small quantities of compounds 
which, by their  structure. possess the 
power of changing' normal cells into 
cancer cell s .  

Th is process of change i s  due t o  
t h e  abilitv o f  t h e  chemical to i nterfere 
seriously

' 
with the l ife processes of 

normal cells .  The cells are poisoned 
incompletely, and. in an attempt to 
I ive under thesc circumstances . of 
chronic poisoning.  they develop v ital 
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processe" \I"hich are not affected ac!­
yersely by the poisonous . compound. 
I n short .  the cells become tough-so 
tough that they can compete success­
fully with normal cells in the race for . 
nutrition. Then they destroy the nor­
mal t issue:'.  

I i  \IT ; l r e  sat isfied to accept this  
hypothesi,.;  a s  the correct one-and its 
correctness seems to be attested to by 

Memoria l H ospital ,  New York C ity 

the avai lable c\'idencc-another attack 
on the cancer problem Illay be at hand. 
One thing that could be clone would 
be to examine carefully patienb with 
cancer to see whether from theil­
exc reta we could isolate the abnormal 
hormone wh ich . caused the canceL 
Perhaps in this way the di fference in 
hormone formation between normal 
and cancer-bearing' individuals could 
be distinguished. Perhaps the offend­
ing compound could be i solated and 
identified. If this were the case. un­
doubtedly lye could develop methods 
for rendering normal the deranged 
hormone formation which led to the 
production of the poi sonous cancel-­
producing substance. 

This sounds like an easy task. On 
the contrary. it is  one of the 111m;t 
difficult problems in modern chemistry. 
One example of the truth of this state­
ment is the fact that the chemist who 
first described the chem ical structure 
of the male hormones was able to iso­
late from thousands of gall ons of 
nrine about as  much of the compound 
as eould be placed npOT1 the tip of a 
penc i l . 

At Memorial Hospita l .  w ith the 
help of Harvard University. ,ve haye 
had the temerity to attempt to i solate 
and identify all the compounds of this 
type in the urine of normal individual > 
and of indiyidual patients with cancer . 
.-\ number of new. hitherto undescribed 
substances have been isolated and are 
being identified. The exi stence of a 
difference as C()llcerns these COIll­
poumb in the ur ine of normal indi ­
viduals and of cancer pat i enb appears 
to ha\"e been demon strated. 

The s tudy j ust indicated i s  an enor­
mously expensive one, requiring a large 
staff of highly trained illClividuals, a s  
\vell as a tremendous outlay for chelll i ­
cals and equipment. b u t  the reward 
i s  certa inl y \\'orth the sacrifice. If an 
analysis of the urine of patients for 
the presence of these various hor­
mone-like substances could be made. 
i t  might provide for medical investi­
gation a technique of almost unimagi­
nable scope . \Ve feel confident that 
thi s \Yill be the case.  but it  i s  not a 
matter of a fe\\" 1I10nths or eyen a 
yea r or t\\'o .  

A second l i lle of illYestigation C011 -
cerns the llutritioll of cancer cel ls  and 
of normal cell,; of similar origin.  This 
Illay seem to be a fanciful type of 
study. It i s  Hot ent irely so .  1!00vever . 
s i nce we knOl\" frol11 our experience 
,,· j th the sulfanilamide type of (h'ugs 
that onc way of destroying fo reign 
cel ls  like bacteria i s  to stal've them 
by withholding from them certaill 
compounds which they require for 
nouri shment. This can be done be­
canse bacteria-for example,  the 
streptococci-are nourished by essen­
tial substances in their diet. exactly as 
the \\"hole body of a human being is  
nouri shed by.  and cannot survive with­
out. food containing sufficient vita­
mins.  ;\'[oreover.  the r equirement of 
these bacteria fOl' food differs, cer­
tainly quantitath-ely. anc! almost cer­
tainly qualitatively. from those of nor­
mal tissue cells .  In other words, by 
the administt'ation of compdtmds. l ike 
sulfanilamide. it is possible partly to 
starve and to strangle ( by ah inter­
ference with the breathing mecha­
nism ) the bodies of bacteria causing 
disease . This can be clone by concen­
tratio11o'  of the drug which are not 
seriously poisonous and do not strangle 
markedly the normal tissue cel ls  of 
which the body is composed. 

I x \" ie\\" of what i s  known about the 
antibacterial ch·ugs . it is clear that . 

in order to apply the same principle 
to the starvation. strangulation, and 
cyentual destruction of cancer cells 
without exerting the same effect to 
the same degree on the normal cells 
of the body. one mmt know upon what 
substance cancer cells depend for 
their  abil ity to breathe and to be 
nourished. This is a very difficult prob­
lem. but probably one not impossible 
of ,;olutioll . 

Two rO;lcb ()i attack are open : one . 
to measure exactly the requi re­
ment of the patient with cancer, as 
compared with the normal individual 
for essential dietary constituents. This 
is done by ascertaining the amount of 
these substances taken in and excreted 
in a gi ven period of time. thus provid-
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ing a level of nutritional balance.  By 
the determination of such a balance. 
one can measure accurately amounts oi 
food substances essential for different 
individuals .  

A second method is the measure­
ment of the amounts of essential or 
required dietary substances in the cells 
of normal organs and of cancer cells 
growing in the same organs. Suppose. 
for example, it were found that normal 
liver tissue contained a given numbel' 
of units of a vitamin, whereas cancer 
tissue of the same liver contained and 
required a greater amount. \Ve could 
then hope that the cancer could be de­
stroyed by the institution of a defic­
iency of that vitamin. 

The studies of nutritional balance 
have already provided information of 
interest and very poss ibly of eventual 
importance. The fact has been estab­
lished, for example, that patients with 
cancer of the stomach have a strik­
ingly disordered reserve of Vitamin 
A, the fat-soluble vitamin contained ill 
cod-liver oil. It appears that, with the 
growth of cancer of the stomach, the 
ability of the body to store and to dis­
tribute vitamin A to its tissues is  se­
riously impaired. 

In Memor ia l's c h i l d  cancer department .  C h i l d  cancer  is  not a t  all  uncommon 

Even though enormous quantities 
of vitamin A are administered to the 
patients in an attempt to support in 
every way their  general health and 
their ability to stand operation. it is 
very difficult to render normal their 
handl ing of this vitamin. This obser­
vation takes on even more importance 
in view of the fact, established last 
year and confirmed at Memorial Hos­
pital laboratories, that the administra­
tion to animals of synthetic cancer­
producing chemicals renders abnormal 
their handling of, and reaction to, 
Vitamin A. Indeed, a vitamin disturb­
ance quite s imilar to that seen in hu­
man beings with cancer can be 
p roduced 1tl these experimental 
animals .  

NOT only is a disturbance of  vitamin 
A found in patients with gastro­

intestinal and other forms of cancer, 
but in leukemia, a cancer of the blood­
forming cells, striking disturbances of 
the util ization and activity of another 
vitamin, thiamin, or vitamin B 1 , have 
been shown in the Memorial Hospital 
laboratory, to be present. This demon­
stration required the development of 
entirely new methods of assaying the 
amount of the vitamin in very small 
amounts of tissue cells .  The substance 
is measured in the a ffected cells, the 
leukocytes or white blood cells, them­
selves , S ince the actual volume of 
these white blood cells in blood samples 
which can be removed safely from 
patients is comparatively small, ex-

traordinarily delicate .methods for 
vitamin measurement were required. 
'When these were applied, a very in­
teresting fact developed. The white 
blood cells of cancerous nature, 
leukemic cells, have a much h igher 
content of vitamin B, ( thiamin ) than 
do any normal white blood cefl s  
examined. 

This observation has been ex­
tended to show that the leukemia, or 
blood cancer cell,  appears to possess 
chemical activities which are not dif­
ferent from those in the normal blood 
cell .  Rapid progress is being made in 
our knowledge of these s ignificant dif­
ferences .  We hope, by taking advan­
tage of them, to be able specifically 
to inj ure or kill the cancerous blood 
cells without inj ury to its normal 
analogue. 

Not only must we search for 
differences between the cancer and the 
normal cells, but we must also find 
points of s imilarity, since otherwise 
the differences would not be signifi­
cant for our purposes of developing 
methods of cure. Differently expressed, 
if the amounts of some vitamins in 
cancer and normal cells were the 
same, but the amounts of other vita­
mins were strikingly different, one 
would feel more secure in attempting 
to use the difference as a route of at­
tack. Such experiments are also in 
progress .  

K 0 conclusion c a n  be drawn so far, 
except that the methods hitherto 
described for the measurement of 
vitamins in cancer appear to be some­
what unsatisfactory. If this seems to 
indicate that l ittle progress has been 
made, the fact should be recalled that 
everv one of these determinations re­
quir�s the development of exceedingly 
difficult technical methods. 

A third s et of studies is  in progress 
in an attempt possibly to short-circuit 
the more prolonged investigations and 
to develop a method of cure without 
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exact know ledge o f  the mechanism by 
which the cure would be effected. 
This means a purely empiric study 
and such a one has been instituted. 
A method was devised by which the 
e ffect of compounds in poisoning can­
cer could be measured precisely. The 
experience with the chemical antibac­
terial agents, the sulfa compounds, in 
inducing the death of bacterial cells 
by their starvation, suggests , of 
course, that s imilar methods might be 
effective in kill ing cancer cells. 

As far as the experiments have 
gone, some 70 different com­

pounds have been tested in the man­
ner described. A type of chemical has 
been found which, in the test tube, 
appears to interfere with the health 
of one type of cancer cell of man-that 
found in cancer of the breast-and 
in the same concentration not to inter­
fere with the well-being of any normal 
organ tissue so far tested. 

The results may have a far-reach­
ing significance. They prove appa­
rently that there is  a real difference 
between cancer cells and normal cells 
in thei r  sensitivity to certain types of 
chemicals .  The cancer is more sensi­
tive and can be killed by compounds 
which do not kill the normal tissue. 
This observation alone is sufficient 
j ustification for the intensive continu­
ation of the experiments. 

• • • 

BO R N  THAT WAY 

A Practical Solution for 

the Constitutionally I nadequate liT 
HE main trouble with many of the 

patients I see every day," says Dr. 
\Valter C.  Alvarez, noted stomach and 
intestinal specialist of the Mayo Clinic 
and author of the book ":.J ervous In­
digestion," writing in The Journal of 
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the .American Medical .Association, "is 
that they are always weak and tired 
and full of pains and always getting 
sick in one way or another. Many 
have . been operated on several t imes, 
but tney . still aren't well and they can­
not get about and have fun as other 
people do. 

"Again and again these patients 
go to some consultant or medical in­
stitution with the idea that this time 
they will get examined so thoroughly 
that the cause of all their troubles will 
be found and perhaps removed. 

"Commonest among the diagnoses 
made nowadays in the hope of explain­
ing the sufferings of these people are 
colitis, spastic colon, ptosis, pelvic dis­
ease, adhesions, chronic appendicitis. 
glandular dysfunction, low blood pres­
sure, mild Addison's disease, low blood 
calcium, brucellosis, and chronic nerv­
ous exhaustion. That in a given case 
the diagnoses made in the past were 
wrong and the local abnormalities 
found were not sufficient to explain the 
illness can be seen from one fact alone, 
and this is that the extensive treat­
ments carried out and the operations 
performed in an effort to correct the 
supposed diseases did not put an end to 
the symptoms. 

"The question then is, How can mat­
ters be improved ? It seems to me that, 
to begin with, we physicians must rec­
ognize more often and more promptly 
the constitutional frailness or sickliness 
of these patients and the inherent in­
curability of their disease. vVe must 
stop looking hopefully for some one 
lesion to explain the disability, the 
psychoneurosis, and the aches and 
pains everywhere, and we must not 
let ourselves be led astray by those 
little variants from normal that we 
can usually turn up during an examina­
tion. 

"Treatment must consist mainly of 
keeping the patients from doing fool­
ish things and wasting money. They 
must be taught, if poss ible, to acqui­
esce to the situation, to stop hunting 
for a complete cure, to hoard their 
energies, and to find a j ob that can be 
done without too much fatigue."  

CHILD OUTLOOK 
M ental Attitude Toward 

the Present War 

CHILDREN between the ages of 7 and 
13 reflect the cynical, disillus ioned 
attitude prevalent j ust after World 
War I, with no positive idea of what 
we are fighting for this time, accord­
ing to a study made on the Chil­
dren's Ward by two Bellevue Hospital, 
New York, psychiatrists, Dr. Lauretta 
Bender and Dr. John Frosch. 
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The war so far has had no disturb­
ing mental effect on these children, 
although they reacted with fear and 
anxiety to the threat of being separated 
from their parents. This conclusion, 
confirming British blitz experience, is 
reported by Dr. Bender and Dr. Frosch 
in the A merican J oHrnal of Ortho­
psychiatry. 

Although the children agreed that 
"war was bad," war has no very per­
sonal meaning to the average young 
child, according to these psychiatrists. 
Death and killing do not mean the 
same to them as to adults. In the few 
cases of anxiety over the war, this 
seemed to be due primarily to personal, 
emotional problems at home. "Glorifi­
cation of war was conspicuous by its 
absence and surprisingly few thought 
of war in terms of bravery, heroism, 
freedom, and patriotism," these observ­
ers found. "If anything, there was a 
glorification of peace." 

G E R M  KI L L E RS 

U ltra-Violet Lamps Put  

To M ore New Uses 

Two new applications of the vVesting­
house-developed Sterilamp, a source of 
ultra-violet radiation for germicidal 
purposes, have recently been put into 
practice. The principle of operation of 

Electrical ster i l ization of footwear 
prevents spread of i n fection by shoes 

the Sterilamp has been described pre­
viously in these columns, as have also 
various applications as developed. 

First of these newest uses is to 
prevent foot infections being spread 
through the use of safety shoes in 
industry. In one of the Westinghouse 
plants approximately 1000 workmen 
buy steel-capped saiety shoes every 
month, and most of them try on several 
pairs before making a selection. As one 
of our illustrations shows, those shoes 

which have been tried on and are to be 
put back in stock are first electrically 
sterilized by being placed over a U­
shaped Sterilamp for from two to 
five minutes. 

Second ultra·violet germicidal ap­
pl ication recently announced is the use 
of these same lamps, but in larger 

These ultraviolet ray lamps will he lp  
to pur ify the incoming a i r  in  ducts 

s izes, to kill bacteria in ail--conditioning 
air ducts. Another of our illustrations 
shows ultra-violet lamps arranged for 
this purpose. The air being drawn 
through the ducts passes over the sur­
face of the lamps which are so stag­
gered in placement as to stand guard 
over all of the passing air. It is claimed 
that such an installation will destroy 
95 percent of the bacteria in the air 
passing through the duct. 

J A P  M A LA R I A  

Scarcity o f  Atabrine May 

Cause M i l itary Reverses 

H IGHLIGIITS on how Chinese U11lver­
s ities are carring on in spite of Japa­
nese invasion and oppression were 
related at a recent meeting of the 
American Chemical Society by Prof. 
Cl inton N.  Laird of Lingnam Univer­
s ity, who returned with Mrs. Laird 
on the Gripsholm after a wearing time 
while interned in Hong Kong. 

Questioned about causes for the re­
cent Japanese reverses and retirements, 
Prof. Laird said he thought one factor 
might be disease, especially malar ia. 
The J aps depend more on atabrine than 
they do on quinine for treatment of 
malaria, and s ince their former bulk 
source of atabrine in Germany has 
been cut off they appear to be hard up 
for the drug. 
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Day Afte r  T o m o r r o w  

A Continuation of the Report on  How Industry is 

P la n n ing Now for Peace-Time Operations 

A.  P .  P E C K  

(In Two Parts-Part Two) NEXT on the list of industrial ex­
ecutives to be questioned in the 

Scientific American industrial survey 
was Charles E. Wilson, president of 
General Electric Company. 

"Obviously any plan for the post­
war 'day after tomorrow' has to find 
its seed in yesterday," said Mr. \;\Tilson. 
"This is particularly true, we feel, in 
the case of the electrical industry, in 
respect to both manufacturing and the 
distribution of power. The war effort 
has added tremendously, and is  still 
adding to generating capacity. ·While 
the efficient use of these great amounts 
of electricity for the common good is 
primarily a problem for electric util ity 
companies, it necessarily figures large­
ly in the plans of equipment manufac­
turers such as General Electric, who 
build not only power-producing ma­
chines, but also the devices and ap­
pl iances to use the power. 

"There are two aspects of the 'war 
power' problem which are interesting 
to us," Mr. \;\Tilson continued. "One is 
that existing central station installa­
tions are under a heavy strain-the 
turbines and generators and related 
equipment are being subjected to the 
severest kind of use and many of them 
may be worn out or have their operat­
ing efficiency seriously impaired. They 
will need to be replaced. The other 
aspect is that in certain sections of the 
country greater amounts of power will 
be available for use than ever before. 
once the emergency is past. Increased 
use of domestic home appl iances, parti­
cularly for cooking and water-heating, 
will absorb part of this new capacity, 
but new industrial uses of electric 
power will also open up. There will 
be the need for modernization of plants 
to undertake new manufacturing tasks, 
and new methods of producing the 
highly competitive fabricated mate­
rials such as steel and aluminum will 
draw heavily on electric power. As we 
see it, these things all represent op­
portunities for post-war business -
but opportunities in the sense that they 
must be planned for, sought out, and 
real ized through aggressive action. 

• I N last month's issue were presented the 
vi ews of executives of Westi nghouse E lectric 
and  Man ufactur ing Company, Aluminum 
Company of America, and  L inco ln  E lectric 
Company as revealed i n  answer to q uestions, 
the essent ia l  one of which was : To what 
extent are research, development, and i n ­
vention, as prompted by war-ti me production, 
being corre lated with plans for civi l ian  pro­
d uction in post-war days? The questions were 
asked as part of  a survey to determ ine  for 
the American people what sort of a post-war 
world they may expect i f  i ndustry is  per­
mitted to apply to its operations the fruits 
of present-day research and development. 

Exigencies of space prevent repeati ng  here 
the i ntroductory and explanatory material 
publ ished last month, and it  i s  therefore sug ­
gested that readers who m issed the fi rst part 
of this a rt ic le refer to page 1 5 1 , Oetober 
1 942 Scientific American.-The Editor_ • 

They will not just fall into anybody's 
lap. 

"There is still another aspect of 
post-war business planning that par­
ticularly concerns the electrical indus­
try. We are proud of our war j ob 
with its vital production of needed 
weapons and tools .  But more so than 
most industries, we have undertaken 
war tasks which flow most naturally 
from our particular talents. Most of 
the things we are making are electri­
cal in character, and have to do with 
the generation, use, and control of 
electric power. Many of them are as 
applicable to peacetime as to wartime. 
The maj ority of the thousands of new 
employees we have taken on have been 
trained in tasks that need not neces­
sarily cease when the �onflict is over. 
Like most industries, we are acutely 
aware of the obligation which these 
added plants and added personnel im­
poses upon us, but we feel that we 
have a better-than-ordinary chance to 
keep them going afterwards. 

"This industry has always had to 
face the so-called 'impossible' ," said 
Mr. ';\Tilson, "to seek an outlet for its 
talents and abilities beyond the hori­
zon by means of original research and 
application. Our products, by and 
large, have not worn out ; they have 
been made obsolete by the ambitions 
of scientists and engineers long before 
that. Therefore, to plan for the future 
is no new task. It seemed only natural 
that we should. from the beginning of 
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Charles E.  Wilson, General Electri c :  
"Any p lan for 'day after tomorrow' 
has to f ind its seed in yesterday" 

the new world war, lay particular 
stress on the reconstruction years in 
our thinking and planning. 

"Many months ago the General 
Electric Company set in motion a 
planning committee whose task it is 
to look into the laboratories for new 
ideas, to make preliminary surveys 
of potential markets, to inventory ma­
chines and plants and personnel . This 
was no visionary undertaking, and the 
detail in which some of these blue­
prints of the future operations have 
been drawn would surprise many out­
siders. 

"Complete as our plans may be," 
revealed Mr. Wilson, "we are aware 
that no one company, no single indus­
try, can bring this off alone. It  will 
require a broad and united effort on 
the part of all business .  It will need 
an understanding of the risks involved 
for private enterprise, for we must 
gamble our bluest chips to ward off 
depression and economic chaos. We 
cannot sit back and be conservative 
and reactionary but must be prodigal 
with our time and our resources and 
our courage. Not only business is in­
volved, but government and labor and 
agriculture as well .  Because the scope 
of such an effort must be broad, we 
have tried to promote an interchange 
of ideas on planning and to set a good 
example. 

"The pressure of war is tremendous, 
and its brighter side i s  that it has 
telescoped years of progress into 
months. Just as radio was a by-product 
of the last war, the plastics industry 
on a large scale seems to be a by­
product of this one. It has been forced 
into an adult stage by government de­
mands and the scarcity of other mate-
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rials .  Electronics has made similar 
progress .  Electricity will play a giant's 
part in the growth of the building in­
dustry after the war. On the one hand, 
consumer wants for the products of 
better living are being stored up, and 
on the other hand, those products are 
being improved by war-born knowl­
edge. Any one can picture the post­
war possibil ities in aviation as a result 
of the new devices and instruments and 
controls developed for bombers and 
pursuit planes. The food we eat will 
be more nourishing, more plentiful, 
and better preserved and prepa reel as 
a result of work now going on. 

"F ortunately, intell igent planning is 
a state of mind and not an activity 
which requires the labor of many 
men," concluded Mr. Wilson.  "It is 
not in<;onsistent with maximum war 
production and need not get in the way 
of that all-important j ob.  Yet it i s  tied 
to it as surely as tomorrow is tied to 
today. A mere handful of thinking 
men can ride the crest of research, 
development, engineering, manufac­
turing methods, and fundamental eco­
nomics and shape a working plan for 
tomorrow. It may not be perfect and 
it is forever subj ect to change-but it 
is a plan. With it we need not face the 
future empty-handed and confused." 

R
EPRESENTATIVE of the motor-truck 

industry is  The White Motor Com­
pany, one of the country's largest 
manufacturers who are building motor 
vehicles for the armed forces-and 
at the same time learning many things 
that will be appl ied to the civil ian 
motor truck of the future. Mr. F. T. 
Macrae, Jr., Executive Vice President 
of White, painted the following verbal 
p icture : 

"America recognized a long time 
ago that it might be drawn into the 
present conflict and it started mar­
shalling its engineering and inventive 
genius to the task of turning out 
superior weapons. As evidence of work 
well done, we have highly efficient 
planes, tanks, trucks, and guns coming 
off the production lines today. With 
the best of equipment we will achieve 
victory-a victory with marked bene­
fits for the peace-time era to follow. 

"N ot the least of the benefits to be 
derived will be the contribution of 
war tools to peace-time equipment, and 
certainly the influence will be most 
noticeable. Engineering and material 
progress has been so revolutionary that 
we can expect vast changes and im­
provements in many fields of human 
endeavor after the war is over. 

"Quite naturally, the automotive and 
aeronautical fields will make use of 
the many developments precipitated 
by national defense," continued Mr.  
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Macrae. "It is safe to say that some 
of these developments would have re­
quired 50 years or more without the 
driving force of war. Let us look at 
the strides we have made in the light 
of future s ignificance. 

"In the first place we have developed 
airplane engines of almost unbelievable 
power-to-weight ratios. This not only 

F. T. Macrae, J r., White Motor 
Company : "The finer, l i ghter, and  
stronger materia ls  born  i n  th is  war 
w i l l  serve as the basis for new 
industries when peace is declared" 

means far more efficient commel'cial 
airplanes in the future, but it means 
more efficient trucks, buses, and auto­
mobiles as well .  Certainly the automo­
tive field will inherit a great many 
things from aviation. As a matter of 
fact, some companies had already ex­
amined aeronautical standards before 
the war and had made better automo­
tive products because of it. 

"The White Motor Company went 
whole hog in adopting an airplane­
type, air-cooled engine for its White 
Horse retail delivery unit as developed 
three years ago. And because of it, 
the company was able to boast unusual 
efficiency and economy of operation. 
White also took a tip from airplane 
design when it developed the Super 
Power engine for heavier duty units, 
thereby getting more power with less 
weight. But all this occurred before 
the present emergency period. The 
effect of 'World \Var II  will be almost 
unlimited. 

"For instance, farmers l iving in the 
vicinity of army camps have already 
witnessed the ease with which Half· 
Trac reconnaissance vehicles whisk 
across muddy fields and swamplands. 
And the question comes up : 'Why 
can't I get a vehicle l ike that for 
working my lowland acres ? '  When the 

war is over, that question will find 
friendly ears and designers will go 
to work to produce a domestic vehicle 
with all the operating advantages of 
the military unit. 

"The Half-Tracs, as developed by 
'White in collaboration with the United 
States Army Ordnance Department, 
are supported in the rear by a tractor 
belt. This gives them tremendous trac· 
tion power on any kind of ground. 
With a wide range of gear ratios, these 
versatile units can vary their speed 
from a slow crawl in difficult spots to 
50 miles an hour on hard gl'Ound or 
highway. 

"This is but one example .  Actually, 
the new tanks, planes, gun carriers, 
trucks, and other equipment will have 
a profound effect upon post-war op­
erations . Soldiers home from the army 
will not forget the efficiency of mech­
anized military equipment and they 
will demand machinery of comparable 
efficiency for their peace-time work. 

"When we l ook back, we can realize 
that 'vVorld War I was the real birth­
place of the airplane. \Vhen that con­
flict was over, commercial aviation 
came to the fore by leaps and bounds . 
Even the truck got its real impetus 
from that war. Obviously, whel-e prob­
lems are forced upon us and compe­
tition adds its challenge, great things 
can be expected. 

"The business world is already look­
ing beyond the present conflict to the 
needs of the post-war period when 
defense employment gives way to 
domestic employment," concluded Mr. 
Macrae. "Certainly the finer, l ighter . 
and stronger materials born in this 
war will serve as the basis for new 
industries when peace is declared. And 
the path of design, dictated by war­
time progress and invention, is a 
guarantee that radically new products 
will make their bid on the active 
market to come. In the same way, we 
can be sure that our present all-out 
production effort will leave its impres­
sion in the way of new and better 
manufacturing methods ." 

A ND now a few words from the 
petroleum industry, as represented 

by Gulf Oil Corporation. Here the 
statement obtainable was short and 
rather evasive, but understandably so 
in view of the manner in which the 
oil industry finds itself at present be­
tween the devil and the deep-blue 
sea. Here is what Mr. C.  H. Hatha­
way, Assistant to the Pres ident of 
Gulf, has to say : 

"We are, of course, bending every 
effort in all divis ions of our business­
production, refining, and marketing­
that will aid in the successful prose· 
Gut ion of the war. This includes re-
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search in all of its vanous branches. 
"It is both natural and inevitable 

that along with this we are gaging 
our s ights, so far as we can look ahead, 
in anticIpation of the conditions that 
will prevail in the following days of 
peace. Rightly enough, many of the 
things that war research and war plan­
ning are helping us to discover will 
not be without some benefit in the post­
war period. Already we know this to 
be true. New and better products for 
the public and for industry must be 
one of the peace-time goals-products 
that will meet demands which in many 
cases may be quite different from those 
of the past." 

W II ILE everyone may not consider 
agriculture to be an industry in 

the generally accepted sense of the 
word, it is so rapidly assuming that 
status that some consideration of it 
must be given in any survey which at­
tempts to anticipate the possibilities of 
winning the peace after the war. vVe 
therefore give the following quotations 
from a speech by Secretary of Agricul­
ture Claude R. \Vickard, presented at 
the Second Inter-American Conference 
of Agriculture in Mexico City. 

"There will be need after the war 
for some of the stocks now pil ing up 
in this hemisphere," said Secretary 
vVickard. "European agriculture has 
been disorganized. There is  starvation 
in occupied Russ ia, Greece, and Po­
land, serious malnutrition and under­
nourishment in every country Ger· 
many has subj ugated. \Vhen this war 
ends, there will be immediate and 
desperate need for relief. The food 
supplies of the Americas can win the 
peace as well as the war. 

" In the United States we welcome 
the changes in our agricultural plant 
which the war has compelled, for we 
believe the result will be a sounder 
agricultural economy: Many people of 
our nation have never eaten enough 
meat, milk. poultry, and fruits . There 
has been malnutrition, as in every 
other country of the world. I have 
seen similar reports prepared by AI" 
gentine, Bol ivian, Ecuadorian, Colom­
bian, Canadian, and Cuban nutrition· 
ists. 

"The war now compels us to pro­
duce more of the very things our 
people most need. After the war our 
task will be, not to adj ust production 
downward, but to find ways of distrib­
uting our maximum production to our 
people , vVell-planned introduction of 
new crops to our hemisphere will give 
us more purchasing power, higher 
l iving standards, and a better basis for 
reciprocal trade, 

"There is no serious contradiction 
between intensive war production and 

our desire to establ ish a sound post­
war economy," continued Secretary 
\Vickard. "Indeed, there would be 
l ittle point to winning the war if we 
did not have positive plans and ambi­
tions for the future. We are not so 
complacent about our pre-war way of 
l ife as to look forward only to its 
restoration. Few people of our nations 
would wish to fight for a return to 
unemployment, poverty, and hunger .  
Our fighting strength wil l  be im­
measurably greater if every man and 
woman of every nation has a stake 
in the war, and sees in victory a step 
toward a better world. 

"\Ve may expect other problems as 
a consequence of war. \Ve are now 
beginning production in this h@mis­
phere of crops such as rubber. \Vhat 
will our position be when other parts 
of the world can resume production 
and export ? Some people have sug­
gested that we cannot hope to compete 
with these areas because of the low 
wages paid there, and that continued 
production of such crops will have a 
depressing effect on real wages in this 
hemisphere. 

"I do not regard that problem as im­
possible of solution, nor do I think we 
can permit it to deter our production 

Claude R, Wickard, Secretary of 
Agriculture : "The wi l l i ngness of 
free people to f ight for a better 
future is the strongest weapon . . .  " 

efforts . First of all, we do not know 
what the post-war demand will be : 
the needs for rubber, metals, and other 
items may continue at better than pre­
war levels .  Further, there will be a 
period of adjustment, since other parts 
of the world cannot possibly resume 
full production as soon as the war 
ends . 

"The real question, of course, is cost 
of production, The scientists and tech­
nicians may strengthen our competitive 
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position by better production methods, 
higher yields, mechanization, improved 
transportation, and new processing 
techniques. 

"Both for the present and the future, 
the United States Department of Agri­
culture offers to the representatives of 
other nations, and especially the na­
tions of the \Vestern Hemisphere, the 
services of its scientists, economists, 
engineers, and technicians, and the 
facilities of its laboratories and ex­
periment stations, The United States 
Department of Agriculture has sent 
specialists to a number of countries to 
help solve livestock problems, cropping 
problems, economic problems, and 
problems of insect and disease control . 
Last year we sent a group of soil con­
servation experts to one of the south· 
ern nations to survey the agricultural 
land and recommend a program of soil 
protection and improvement. The men 
returned to the United States praising 
the co'operation they had received and 
the great foresight of the agricultural 
leaders with whom they worked. \Ve 
have agreed to furnish s imilar as­
sistance to several other countries. 

"We would l ike to see a greater ex­
change of agricultural students between 
the United States and the other Ameri­
can countries. Young men from sev­
eral South and Centl'al American 
countries aloe now in the United States 
studying our rural electrification pro­
gram. Other young men are studying 
our soil conservation program by work­
ing on the land with technicians of the 
Soil Conservation Service. Still others 
are being trained in agricultural eco­
nomics by the Bureau of Agricul­
tural Economics, and a number have 
accepted scholarships in agricultural 
chemistry and engineering. \Ve hope 
these training programs will be ex­
panded. I think there i s  still much to 
be done to promote the exchange of in­
formation and ideas. The Inter­
American Institute and the new ex­
periment stations will provide new op­
portunities for American scientists 
and technicians to combine their 
knowledge and skill .  

"Together we can map out a future 
for agriculture, a future of progress 
and economic well-being," concluded 
the Secretary, "\Ve can offer to our 
peoples and those of other lands a 
better way of living. In fact, we must 
do so, for our war effort depends upon 
it. The will ingness of free people to 
fight for a better future is the strong­
est weapon of the United Nations ." 

FROM agriculture to tool engineers is 
the next and last step in this survey. 

The skill and abil ity of America's 
tool engineers which have made pos· 
s ible the rapid conversion of industry 
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to war production will, in peace time, 
bring to America mass-produced com­
mercial planes and a new type of 
automobile with a much smaller and 
higher compression motor, according 
to Frank W. Curtis, Chief Engineer, 
Van Norman Machine Tool Company. 
Jigs, fixtures, dies, and other forms 
of special equipment, the products of 
tool engineering, are the measuring 
stick of success in modern industrial 
war production, instead of being 
merely the overhead evil they were 
formerly considered, Mr. Curtis de­
clared, and continued : 

"The war efforts have resulted in 
the development of processes and prod­
ucts that otherwise might have been 
delayed. After the war, it will be an­
other problem for the tool engineer 
to make it possible for these discov­
eries to be applied and made available 
for publ ic consumption. 

"Automobiles and airplanes are two 
outstanding products that will derive 
the benefit of scientific research and 
thus create a vast number of changes 
in our way of life. Tust what the auto­
motive engineer wiil do after the war 
is still a secret, but it is safe to as­
sume that the industry will be re­
born, as will many others. 

" America's increased capacity in the 
production of aluminum and mag­
nesium will bring about a tremendous 
expans ion in the use of l ight metals 
for automobile uses. These metals 
will, no doubt, compete with steel for 
many purposes. Plastic materials will 
be available in larger quantities than 
ever, and automobile bodies of plastics 
are quite poss ible to conceive. Plastics 
capable of withstanding heavy blows 
are already available for many war 
uses and will find even more uses in 
peace-time. 

"A refined gasoline many times more 
powerful than our present fuels has 
been produced, which will require en­
tirely new automobile engi l1(,s because 
present des igns are not able to use it. 
This fuel is of a very high compres­
sion type that will require a small, 
high-speed motor with greater power 
per pound of weight than present 
motors. 

"Since airplanes depend on light­
weight motors, these engines will prob­
ably be used in the larger number of 
small planes that will be produced 
after the war, so that a new era of 
civilian flying can be expected, espe­
cially with the thousands of army and 
navy trained pilots who will want low­
cost aircraft of their own. The rapid 
strides made in the building of war­
planes have been made possible only 
under war emergencies, where speed 
has been so urgent. The mass-produc­
tion methods will carry over to peace-
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time, so that we may expect the air to 
r ival the road as a means of travel . 

i 'Tool engineering has had an enor­
mous effect upon nearly every phase 
of the advancement of civil ization," 
Mr. Curtis explained. "The cost of 
automobiles, refrigerators, radios, and 
many other products would have been 
far beyond the reach of the average 
man if it were not for the science of 

Frank  W_ Curtis, Van Norman Ma­
ch ine  Tool Company : "After the war 
i t  wi l l  be . . , for the tool en­
g ineer to make i t  poss ib le  for  

discoveries to be app l ied" 

tool engineering. Not many years ago, 
interchangeabil ity of parts was consid­
ered an expensive undertaking, l imited 
to the manufacture of products in ex­
ceptionally large quantities .  Today, 
however, through the close study of 
manufacturing methods, almost any 
type or style of product can be made 
intel'Changeably, even though the out­
put may be considered relatively small .  

"During the past few years man­
agement has learned that tool engineer­
ing is the backbone of successful manu­
facture. Not so long ago, however, 
some executives were not too familiar 
with the so-called hidden advantages of 
'tooling' , and looked upon special 
equipment as some kind of unnecessary 
overhead that merely 'cost a lot of 
money. '  Today, the picture is quite 
different. 'Tooling' has become of vital 
importance, and management realizes 
how necessary it is to tool-up ade­
quately to meet production demands 
within stipulated costs. 

"Those engaged in the field of tool 
engineering know, perhaps better than 
anyone else, that tooling cannot be 
valued by its cost. Cost is a factor, 
of course, but performance is  what 
counts and what we must attain if our 

tooling is to be succesful . Let us not 
forget that more can be accompl ished 
with highly special ized tooling in a 
machine tool of an ('arlier model, than 
through the use of a most efficient 
and modern machine with inadequate 
tool ing : something that could be l ik­
ened to 'hitching a race horse to a 
plow.' 

"When a design or an idea is born, 
we should first look to the tool engi­
neer to offer his final analysis of 
whether or not the product can be 
successfully made. In plants where this 
practice has been adopted, the tool 
engineer has the opportunity to ana­
lyze the product from a production 
viewpoint, and without any selfish mo­
tive whatever can be very instrumental 
in showing how certain changes and 
modifications can be made to eliminate 
expenses and costs which might other­
wise be overlooked. Often the product 
can be picked apart, piece-by-piece, 
enabling redesign, if necessary, to con­
form with modern day manufacturing 
practices. 

"We should always remember that 
the des ign of a product is one thing, 
and the method of making it is an­
other," concluded Mr. Curtis .  "Both 
must tie in with each other, because 
any product, no matter how efficient 
it may appear, is no better than the 
tools used for its manufacture. The 
tool engineer, therefore, is as im­
portant in our industrial cog as the 
designer, who is called upon to de-

. velop a product, because without tools 
and a means of producing economi­
cally the most needed type of product 
would be restricted." 

Thus, as Mr. Curtis so  ably points 
out, the part of the tool engineer in 
shaping the future of the world is more 
assured now than ever before ; the 
more rapidly tools can be produced, 
the sooner industry can turn from one 
product to another, from a crude de­
sign to a perfected unit, from old 
styles to new. Such rapidity of change­
over, with resulting economies, will be 
an essential in the shift from war pro­
duction to production for peace. 

Upon such men as those quoted in 
this survey depends the future of in­
dustrial America, a future that will be 
assured in proportion to the speed and 
efficiency with which these same men 
complete their war-time production 
j ob. Their mental processes have been 
sufficiently revealed here, it i s  believed, 
to demonstrate beyond doubt that, 
given an even break to apply their 
know-how, the men of industry in the 
United States will do more than their 
share toward winning the war. Once 
this is accomplished, they will plunge 
j ust as enthusiastically into the win­
ning of ' the peace, prepared for the 
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work of tomorrow by the foresighted 
planning that was a continuing process 
during the war-clouded times of today . 

• • 

S I LV E R  L I N I N G S  

A r e  Being P roved 

Industrially Practicable 

• 

T HE present-day tin can has been 
and continues to be a satisfactory 
metall ic container for a vast number 
of purposes. Today, however, although 
we are faced with a dire shortage of 
this seemingly indispensable coating 
metal, we have at hand another metal 
-silver-which can be substituted for 
tin as a container lining with the out­
standing advantage that it is resistant 
to many products which attack tin. 

S ilver i s  resistant to alkal ies, or­
ganic acids, and certain concentrations 
of hydrochloric and other mineral 
acids. Most organic s ilver salts are 
free from color, thus eliminating the 
objectionable discoloration of contents, 
even though traces of the s ilver may be 
dissolved. For that reason, silver has 
long found wide use for a variety of 
equipment in chemical manufacturing 
plants. S ilver is also bactericidal and 
may be used in contact with food, and 
may even be taken into the body in 
minute quantities without danger .  Ob­
viously, therefore, s ilver is eminently 
fitted for the l inings of containers of 
such products. 

S ilver can be applied relatively eco­
nomically to metal containers by elec­
tro-deposition on the sheet which can 
then be formed, soldered, and so on. 
It can be applied from the very thin­
nest deposits (0 .0001 of an inch ) up 
to very heavy thicknesses ( 0.05 of an 
inch ) with equal facility. It has also 
been deposited, under laboratory con­
ditions, at very high current densities 
up to 200 amperes per square foot, 
thus pointing the way to reductions in 
the time of "dwell" in the electroplat­
ing bath to a fraction of common 
practice. 

The cost of silver plating depends 
upon, among other factors, the weight 
of the s ilver deposited : cost, approxi­
mately 28 cents per square foot for 
0.001 of an inch thickness. From this  
should be deducted the cost of the ma­
terial which it replaces such as : nickel 
at 2.5 cents for the same thickness, 
copper at 1 cent, tin at 2 .5  cents and 
so on. 

Interest in the use of silver-lined 
containers may be judged from the fact 
that they are being considered seri­
ously for such products as foodstuffs, 
high-grade beverages, beer, cola syrup 

Failure to bounce indicated a way to prog ress in  electrical relays 

concentrates,  condensed milk, evapo­
rated milk, salves and other antiseptic 
materials, ether,  aluminum chloride, 
and other chemicals .  

• • • 

WOOD B E N D I NG-Wood treated with u rea 
or  carbamide, and  heated to about 225 

degrees, Fahrenhe it, can be bent or molded 
into a lmost any shape desired. 

• • 

B O U N C E L ESS B A L L  

Points Way Toward 

Improved Electrical U nits 

• 

MORE positive operations of electrical 
relays-delicate, swift-acting switch­
ing devices which are used in com­
munications systems-is now being 
assured as the result of experiments 
with bounceless balls. Engineers have 
found that a steel ball half filled with 
metallic powder will not bounce, as 
proved by the time exposure photo­
graph reproduced in these columns. 
During the exposure of this photo­
graph, two balls of the same weight­
one empty and one containing powder 
-were dropped s imultaneously from 
the top of the posts . The empty ball 
left a looping trail of light as  it 
bounced on the steel plate, but the ball 
containing the powder rolled without 
bouncing. Rough surfaces of the metal 
powder particles, engineers explain, 
created frictional heat as they slid over 
each other, dissipating the energy 
which the ball would have used in 
bouncing. 

The knowledge obtained by these 
experiments has been applied to relays 
in which contacts are made in hollow 

form and partly filled with powder.  
This eliminates bouncing and chatter­
ing of contacts . In some special cases, 
hollow powder containers are attached 
to the contacts for the same purpose . 

M O I S T U R E  I N  WO O D  

Determ ined With New 

Electrical Instrument 

SPEEDY and accurate determination of 
moisture content in wood, by the de­
pendable electrical l-esistance method .  
is  now possible with a s imple, moder­
ate-cost instrument which supplies di­
rect readings in moisture-content per­
centage terms .  \Vith such an instru­
ment it is  possible to meet various 
specifications covering the precise con­
dition of lumber, as called for by the 
Army, Navy, F.B.A. ,  critical archi­
tects and builders. lumber mills and 
dealers, furniture manufacturers, rail­
roads.  public utilities, and others. 

This simplified wood-moisture tester, 
developed by Industrial Instruments, 
Inc . ,  is a modified \Vheatstone Bridge 
using a cathode-ray electronic tube as 
the null or balance indicator. The 
combination switch and control knob i s  
rotated until the null indicator flashes, 
at which point moisture content is  read 
directly on the dial. S ince the bridge 
circuit is self-compensating, there are 
no variables to contend with or com­
pensate for such as voltage fluctuations 
or varying tube characteristics. 

The standard pin-type electrode fur­
nished with the instrument will not 
permanently mar the surface of the 
material under test. It is readily driven 
into and extracted from the lumber 
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I nd icates degree of dampness 

or wood by the hammer-extractor iur­
nished. Or if progressive checks on 
various lumber stacks are to be made 
throughout the curing period, leads 
may be soldered to properly placed and 
spaced nails, and tied into a panel 
board located near the instrument for 
periodic readings. 

• • • 

LACQU E RS-U nti l  the development d 
quick-dry ing lacquers it was thought  that 

lacquer f in ishes had ta be slow-drying  in  
order  to be durable. Long -t ime tests of  the 
q u ick-drying types have d isproved this theory. 

• • 

G U AY U L E 

Compounded with Synthetic 

and Natural Rubbers 

• 

MOUNTING demand for guayule rub­
ber resulting from its widened use for 
compounding with synthetic rubbers 
has led to doubling the productive 
capacity of Cia Hulera de Parras, im­
portant producer of guayule, according 
to an announcement by American 
Cyanamid and Chemical Corporation, 
representative of the Mexican com­
pany. The increased capacity is being 
put in with the co-operation of United 
States government agencies. 

Use of guayule, a type of rubber 
derived from a Mexican shrub thriving 
in semi-arid regions, has in the past 
been small because of its high content 
of resin, which is undesirable in rub­
ber. Present rapid extension of its use 
is based on the improved properties 
which guayule ( containing its original 
resin) imparts to synthetic rubbers, 
particularly of the Buna S type. Guay­
ule serves not only as an additive and 
extender for the synthetic, but at the 
same time it increases the adhesiveness 
or "tack" of the product, an important 
property in working the synthetic. 
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Aside from the decided benefits of 
compounding guayule with Buna S 
and other synthetics, its use in in­
creasing amounts for compounding 
with natural and reclaimed rubber in 
many applications is urged to extend 
the l ife of our dwindl ing stocks of 
natural rubber. 

PATT E R N  P L A T E S  

Made from New Board 

Which Saves M etals 

A LAMINATED plastic board which is 
available in a stock range of thick· 
nesses i s  now being used for making 
pattern plates, as a substitute for alu­
minum or magnesium. The board, 
called Lignolite, does not warp, can 
be machined, and is impervious to 
moisture, oil, grease, and dilute acids. 
The surface of the board is designed 
to prevent sand from sticking to it and 
the stock itself has ample strength for 
pattern purposes. 

P LASTIC  P I P E  

Has Many Appl ications to 

Replace Strategic M etals 

A NEW plastic pipe, manufactured i ll 
the same dimensions as extra strong 
steel p ipe of two-inch outs ide diametel' 
or less, has properties of resistance to 
extreme moisture, chemicals, and sol­
vents, coupled with high strength and 
long fatigue l ife. It is entirely unaf­
fected by water, and only a few sol­
vents exhibit any adverse effects. In 
many applications this new plastic pipe 
will undoubtedly replace strategic ma­
terials, such as vital metals and rub­
ber, and release them for more urgent 
needs associated with the war effort. 

This new pipe, developed by The 

Hot- plate welding of plastic p ipe 

Dow Chemical Company, is made of a 
new thermo-plastic resin known as 
Saran. The base resin is odorless ,  
tasteless, and nontoxic. The plastic 
does not burn and its toughness and 
abrasion resistance are of a high order, 
the retention of these properties on 
aging insuring excellent wearing quali­
ties. This pipe is non-scaling and 
withstands freezing. Heat resistance 
is said to be excellent up to 175 de­
grees, Fahrenheit. 

Saran pipe i s  produced in smooth, 
round, accurately sized lengths having 
dimensions identical with those of 
strong iron pipe. It can be readily 
welded, heated, and bent. The pipe can 
be cut with a wood or hack saw and 
threaded with ordinary iron pipe dies. 

E T H Y L  C E L L U LO S E  

I s  Base o f  Rubber­

Replacing Plastic 

A NEW plastic made from cotton and 
alcohol, which can replace rubber in 
hundreds of everyday articles, has a 
base of ethyl cellulose, which has been 
in production for some time by Her­
cules Powder Company . 

New, soft formulations of this plas­
tic can be used instead of rubber in 
hospital sheeting, gun covers, tents, 
gal-den hose, mason j ar rings, surgical 
tape, gloves, electrical tape, wire insu­
lations, impregnated and coated fabrics, 
washers, ",-ater tubing, footwear, rain­
coats, golf balls, and baby pants . Re­
sistant to war gases, it  can be used for 
gas masks . Flexible even at tempera­
tures of 70 degrees below zero, it can 
be used for electrical insulation in mo­
tors of high-altitude bombing planes. 

The new plastic formulations, while 
not now suitable for tires or inner 
tubes, will probably be suitable for a 
variety of other appl ications which be­
fore the war annually consumed 60,-
000 tons of rubber. 

Raw materials used in the manufac­
ture of ethyl cellulose are cotton lin­
ters or wood pulp, common salt, and 
alcohol from natural gas or from fer­
mented farm products. 

Ethyl cellulose is inferior to natural 
rubber in "bounce" or resiliency, it 
will tear more readily than rubber, and 
it is not as elastic. On the other hand. 
it can be made flameproof, a quality 
not found in natural rubber. 

The soft type plastics now available 
are chemically related to rigid type 
cellulose plastics, based on ethyl cel­
lulose, cellulose acetate, or nitrocellu­
lose. Chemists can make a rigid or 
soft plastic by varying the plasticizing 
agent ; for ethyl rubber, chemical or 
oil plasticizers, such as raw castor oil 
or cottonseed oil, have been employed. 
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I N D U ST R IAL 
T R E N DS 

C H EM I STRY I N  T H E  F U T U R E  

E VERY "0 often it  is  needful-and stimulating-to l ift the 
lid of the chemical industry and see what's cooking. Much 
of the cooking, of course, is shrouded in the steam of mili­
tary secrecy, yet enough is vis ible to serye as an indicator 
of what is going on within. and. therefore.  as a key to gen·· 
eral trends . 

Regular readers of Scienti fic American haye heen able 
to follow in our monthly issues the story of day-by-day (Ie­
velopments within the chemical industry. Spread over a 
period of time these developments often lose signi ficance . a 
loss which can be recovered olily hy bringing the whole pic­
ture into clear focus and examining for general trends 
those phases which, at the moment. appear to hold the 
greatest promise for the future. 

Such focusing was so ably accomplished recently by Dr .  
Charles N .  A. Stine, Vice-President of  Du Pont and i ts  ad­
visor on research and development. at a meeting of the 
American Chemical Society, that we can do no better than 
to skim the highl ights of his address and let the shadows fall 
where they may. 

Emphasiz ing that the war is compressing into the space 
of months developments which might have taken half a cen­
tury for real ization if necess ity had not forced the pace, 
Dr. Stine said : "These pressures arc unprecedented. Give 
us a victori ous peace and the freedom of e!lterpr ise it should 
grant, and our progress will be unprecedentec1. " 

Some of the progress which has already been traced and 
which will be reflected in the trends oi the future were 
enumerated by the Du Pont chemist. Aluminum produc­
tion, for example, will be such by the end of 1 943 that 
enough metal will be produced in one year to build three 
times the number of passenger cars now operating on our 
American railroads. 

Petroleum chemists of today see existing motors as out 
of date, as a result of the war pressure to create better 
fuels for airplanes. In the same field, it  is  noted that the 
new motor-car model s that are gathering dust in dealers' 
storerooms have aged technically at least two decades s ince 
they were manufactured. For example, the chemists have 
collaborated in the development of sealed cooling systems, 
now used in aviation, which will undoubtedly be applied to 
the automobile of the future. Power per gallon of fuel will 
increase, and fuels will yield much greater mileage. 

In the fieh! of plastics there will be available, after the 
war, the most versatile of materials on a scale beyond all 
previous comprehension. The high-pressure synthesis of 
ammonia. one of the maj or chemical exploits of the cen­
tury, will so boost the production of fertil i zer chemicals 
as to change completely the bas ic trends of agriculture. 

Then the'-e are such things as unbreakable glass and 
glass that floats, wood that won't burn, and laminations 
of plastics anel wood that are competing and will compete 
even 1110re with structural metals .  Kylon, derived from air, 
water. and coal, one of the womlers of pre-war clays, will 
be but a forerunner of many innovations from the same 
source. These new proelucts will range from shoes that 
contain no leather and window screens that contain no wire 
to machine bear ings that contain no metal . 
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In still another field there is magnes ium, a structural 
curiosity only a few years ago, which today enters into 
the construction of every fighting airplane that i s  built. 
After the war it is  now estimated that the nation's capac­
ity for producing this l ightest of all structural metal will be 
more than double that of the aluminum output of 1939. 

In the rubber field, the United States alone, declares 
Dr. Stine, is  now undertaking to accomplish, synthetically, 
in less than two years, the manufacture of chemical rubbers 
to a degree which, in the natural rubber field, required more 
than a century of development. 

Nlany other new things are coming from the chemists' 
test-tube for use in the post-war world : New fabrics for 
clothing, steel that will challenge the new l ight metals, 
things to be made from the chemical building blocks of 
hydrogen and carbon that come out of the thousands of 
chemical compounds in every barrel of crucle oil, new homes 
made inexpensively of new materials and painted with new 
paints, developments in medicine which may eventually 
outweigh even the staggering losses of this \Vorld War, 
and so on. 

H ere indeed is a heartening picture of the chemical in­
dustry as a whole, painted by one of its ablest members. 
From such a picture can be gleaned an assuring view of 
the fnture possibilities of this esoteric industry which holds 
such tremendous possibilities. 

WELD I N G A N D C U TT I NG 

o KE of the hottest Hames produced by man-at a tem­
perature of some 6300 degrees, Fahrenheit-is being ap­
plied in many ways to aid forced-draft war production 
of fabricated metals in many forms . This flame, furnished 
by the oxy-acetylene torch, can weld metals together in 
a j o int stronger than the metals themselves, can cut many 
metals apart in a fraction of the time consumed by other 
methods and with a minimum of loss, and can be used to 
surface-harden or to clean metal surfaces preparatory to 
painting and s imilar operations. 

These l ines are not intended to detract from the value 
of electric-arc welding, but rather are written to clarify 
the oxy-acetylene situation, to point out the uses of this 
versatile flame, and to inclicate general ways in which 
these uses will extend into the future. 

N one of the welding methods in use today is exactly 
new, except in refinement. These refinements, and mass 
methods of application, however.  have meant a tremendous 
speeding up of many industrial processes. \Velded ships 
probably symbolize most graphically the construction 
methods using welding which are speeding the war effort. 
Within these ships, also, are found other products of the 
oxy-acetylene torch-metal sheets and plates of various 
thicknesses cut to exact s izes to fit the spaces assigned to 
them. These sheets have been cut-often in duplicate-by 
the same gas flame that later welded them together in an 
unrelenting embrace. So accurate is the cutting flame, in 
fact. that complicated machinery has been designed to guide 
the flame as the operator follows a pattern ; many such 
machines use multiple torches to speed up work, or one 
torch may be used to cut a series of plates stacked one on 
top of the other. 

Then there are methods of surface-hardening metals 
using the oxy-acetylene flame to heat the surface, which 
is then quenched by one of several means. Lastly, the same 
flame will clean surfaces of rust, paint, scale, and so on. 

\\' e have heard 111uch of this industnal tool during the 
war speed-up ; we will hear more of it  in the future. 
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P o r t e n t o u s  E C l i p s e  

The Recent Eclipse of the Moon, a n  Odd One, 

Afforded Astronomers More Fu n tha n  Usu a l  

H E N R Y N O R R I S  R U S S E L L, P h .D .  
Head of the Department of Astronomy and Di rector of the Observa­
torr, at Pri nceton University. Research Associate of the Mount 
Wi son Observatory of the Carnegie I nstitution of Washington 

GREAT numbers of people must 
have watched the eclipse of the 

Moon on August 26th. Observing con­
djtions, in this part of the country at 
least, could hardly have been better­
a brilliantly clear night with the eclipse 
coming on in the evening and at its 
maximum a little before midnight 
(more than an hour before, were it not 
for "war time" ) so that the eclipsed 
Moon, despite its southern declination, 
was well up in the sky. The writer, 
who has seen a good many lunar 
eclipses in his time, wonders how many 
of the thousands of watchers realized 
that they were beholding something so 
unusual that, to the experienced eye, 
it seemed to be almost what the 
ancients called a "portent." 

The early stages of the ecl ipse 
passed off as usual-the dimming of 
the eastern edge of the Moon by 
the penumbra, or half-shadow within 
which the Earth hides part but not all 
of the Sun ; the "bite" out of the 
Moon's edge as the actual shadow­
the umbra-enters upon it ; and the 
gradual realization that this shadow is 
not completely dark, but that the 
eclipsed part of the Moon is faintly 
visible. 

As the Moon swept deeper and 
deeper into the shadow, one noticed, 
as usual, that this illumination was 
fainter and redder in the inner part 
of the shadow-circle than near ' its 
edge. Then came the surprise-the 
upper right-hand edge of the Moon 
became much fainter than the rest. 
The dark area spread and, near the 
middle of totality, the Moon looked as 
the writer, at least, has never seen it 
before-with dark center and a light 
ring all around its periphery. Then the 
eastern edge slowly brightened, and 
the dark area moved toward the west­
ern s ide as the Moon passed away from 
it toward the l ight. 

The faint reddish illumination of the 
eclipsed Moon is normal : but the pres­
ence of a relatively small and con­
spicuously darker spot within it is  so 
unusual that the effect was uncanny. 

Like all other "portents" in the 
heavens, it has of course a perfectly 
natural and fairly s imple explanation 
-which, this time, demands only the 
drawing of a few diagrams. 

Figure 1 represents the general cir­
cumstances of a lunar eclipse. It is 
very far from being drawn to scale. 
The Sun is  about 50 times bigger and 
several thousand times as far off in 
comparison with the size of the Earth : 
but it illustrates the geometrical rela­
tions none the less .  S ince the Sun is 
larger than the Earth, the true shadow, 
or umbra, of the latter from which all 
direct light is  excluded is  a cone 
( shown in cross-section on the dia­
gram) which tapers to a point P lying 
about four times as far away as the 
Moon's orbit. Outside this is the widen­
ing cone of the penumbra-shown by 
dashed lines-from which part, but 
not all, of the sunlight is  cut off. 

I F the Earth, like the Moon, was a 
naked body without atmosphere, the 

umbra would be entirely dark, except 
for the very faint l ight of the Sun's 
extended corona, and the eclipsed 
Moon would be invisible. Close to the 
edge of the umbra where, for an ob­
server on the Moon, the inner corona 
and perhaps some prominences would 
be visible, there might be illumination 
enough to make a ghost of this part of 
Moon show up against the dark sky. 
But with the Moon near the center of 
the shadow all the brighter part of 
the corona would be hidden by the 
Earth and there would be nothing to 
see. 

The Earth's atmosphere, however, 
being denser near the surface, acts l ike 
a lens and refracts tl-te rays of light 
which pass through it inward from 
what would otherwise be the dark sha­
dow, lighting it up feebly ; and it is by 
this refracted light that we see the 
eclipsed Moon-as is illustrated in the 
figure. Rays that have just grazed the 
surface of the Earth are deflected in­
ward by about 68'-far enough to carry 
them a l ittle beyond the Moon's center, 

even when it is nearest, but not enough 
to take them to its opposite edge ; 
which, however, will receive sunlight 
that has come close to the other side 
of the Earth, as a glance at the figure 
shows. To be deflected to the center 
of the umbra, at the Moon's surface, 
the sun's rays must pass within about 
a mile of the Earth's surface. A de­
flection of half this amount demands 
that the rays shall pass less than five 
miles above sea-level ; rays with a 
minimum altitude of ten miles will be 
deflected by about one seventh of the 
angle to the center. 

Now rays which pass as close to the 
surface as the first of these have a long 
path through the atmosphere. Even 
with the clearest air they are greatly 
weakened by the scattering of light 
out of the direct beam. This affects 
the short waves most, and results in 
the redness of the setting Sun, as well 
as the faintness of its direct l ight. 

If the Earth's atmosphere was per­
fectly free from clouds and haze, the 
Moon, at the very center of the sha­
dow, would still be faintly illuminated 
by light of the quality of a clear sun­
set. An . observer on the Moon who 
happened to be for this moment at the 
central point of the umbra would see 
a narrow brill iant line of light, com­
pletely surrounding the huge disk of 
the Earth, and colored as the setting 
Sun looks to us in the fairest weather .  
As the Moon's motion carried him 
off-center, this ring would grow 
fainter on the side where the rays were 
most deflected, and soon disappear ; 
but on the opposite s ide it would grow 
wider, brighter, and not so red-since 
the rays which formed it had traversed 
fewer miles of air and been less de­
pleted, so that the total illumination 
in this vicinity would increase .  

A TERRESTRIAL observer, viewing the 
Moon under these conditions, 

would see it feebly illuminated-faint­
est and reddest at the point corre­
sponding to the geometrical center of 
the shadow-and gradually grow 
brighter and less red in regions remote 
from this .  The graduation of this il­
lumination would be smooth, with no 
dark patches in sharp contrast-and 
this is very much what is usually seen 
during a lunar eclipse. 

Suppose next that, all around the 
Earth's edge, as seen from the Moon 
at the time of eclipse, the weather was 
bad, with clouds and haze piled to a 
depth of four or five miles. The l ight 
which would otherwise have been 
directed into the inner parts of the 
umbra would be blocked by these 
clouds . In the symmetrical, but exag­
gerated, s ituation which we are imag­
ining, no light at all would enter the 
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central part of the umbra. If a screen 
three times as big as the Moon could 
be set up, j ust behind the Moon, to 
show the whole umbra at once, we 
would find the outer parts of it illu­
minated much as usual, but the inner 
region black and big enough, in the 
special case which we have assumed, to 
hide the Moon completely. 

Actually, of course, the weather will 
not be clear everywhere along the 
25,OOO-mile belt of the Earth's surface 
along which the sun's rays graze it at 
the time of mid-eclipse, nor will it be 
cloudy everywhere. If the clear and 
cloudy regions are distributed at ran­
dom along the belt, our imaginary 
lunar observer will see the ring of 
light surrounding the Earth inter­
rupted in many places and the illumi­
nation of the surface will be weakened : 
but this  weakening will be general all 
over the Moon's surface, with no con­
spicuous bright or dark spots . But if 
the clouds are localized in one region 
extensive enough to cover a consider· 
able area of the Earth's edge as seen 
from the Moon, the il lumination of the 
side of the umbra toward this area will 
be cut down, while that of the rest will 
be normal. 

We have then to ask what distribu­
tion of clouds will account for the 
remarkable dark patch. The best way 
to answer this is to draw a diagram 
of the actual situation at mid-eclipse, 
which is  shown in Figure 2.  The large 
circle represents the umbra, as it 
would have been proj ected on a screen 
j ust behind the Moon, and the smaller 
one the Moon itself at the middle of 
eclipse - 1 1 :48 P .M. ,  Eastern War 

a point in longitude 56° vVest, latitude 
10 °  South in central Brazil, and the 
Sun at its antipodes in the China Sea 
West of the Philippines ; and the circle 
half way between them, along which 
the Sun's rays grazed the Earth, ran 
from the Black Sea across the upper 
end of the Baltic, near Spitzbergen, 
across the northern edges of Green­
land and the Arctic Archipelago, down 
to British Columbia, and into the 
Pacific about half way between Cali­
fornia and Hawaii .  All along this l ine, 
from Norway far into the Pacific, the 
weather must have been bad, or, at 
least, cloudy. 

When the dark spot extended farth­
est from the center of the umbra, it 
reached nearly half way to its bound­
at-yo To produce so great an obscura­
tion, the clouds above the Canadian 
shore of the Arctic Ocean must have 
extended to a height of about four 
miles-which is a reasonable enough 
figure. 

Above Antarctica, on the contrary, 
the air must have been very clear, for 
on the Moon's l imb, south of the center 
of the umbra, the illumination was 
fairly strong. 

Just what distribution of open 
patches between clouds let in l ight 
enough at the edges of the obscured 
region to make the dark spot so nearly 
circular would be hard to figure out­
especially as the problem probably ad­
mits of many solutions . 

But it is evident that all that the 
weird celestial portent meant was that 
the weather was bad somewhere else. 

There may still be romancers who 
may argue that the thing had some-

Figure 1 :  See the text 

Time. At this time the Moon was 
about 1 1 ' north of the center C of the 
umbra. At about this time ( the writer 
unwisely failed to keep a note of it) 
the dark spot in the shadow was very 
nearly central on the Moon's disk and 
of roughly the size indicated by the 
dotted circle. It was therefore far out 
of center in the umbra, and the light 
which failed to reach it evidently did 
so because it found obscuration along 
the region of the Earth's edge indi­
cated by the arc AB in the figure. At 
this time the Moon was overhead at 

thing to do with the war. If such folks 
are amenable to reason at all, they may 
be recommended to consider that the 
region in which the obscuring clouds 
occurred is about as remote from 
military activity as any part of our 
planet, except the Antarctic where 
conditions were quite different. 

The brightness of the eclipsed Moon 
is one of the few astronomical phe­
nomena which is really unpredictable. 
Some day, when men know far more 
about the weather than they do now, 
they may be able to predict in advance 
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how high the clouds ( if any ) will be 
in the Arctic and Antarctic - but, 
considering the complexity of atmos­
pheric c irculation, this seems very re­
mote. Meanwhile, it is of interest to 
note that this unpredictable phenome-

Figure 2:  The situation 

non t S  not only observable from the 
Earth, but that it would easily be 
observable and perhaps more easily 
measurable from Venus or Mercury, 
provided that intelligent inhabitants 
could exist upon them. 

-Princeton University Observatory, 
September 3, 1 942. 

• • • 

Part of the ecl ipse, photographed at 
1 0-m inute interva ls  (9 :50 ta 1 0 :50 
P .M., E.W.T.) by Dr. Henry Paul,  
N orwich, N ew York, amateur telescope 
maker. A series of ec l ipse photo­
g raphs may be made with a ca mera, 
but the results will be disappoint­
ing.  Without much d ifficu lty a smal l  
telescope-say six inches a perture­
may be r igged as a special  camera 
to do a better job. In "Amateur Tele­
scope Making," Harold A. Lower g ives 
instructions for this.  The image at 
the telescope's focus  wil l  be about 
half a n  inch i n  d iameter, but  it  is 
so br ight that i t  may be magn ified 
by a n  eyepiece to about an  inch a n d  
sti l l  b e  bright  enough to photograph 
with a n  exposure of less than one 
second.  The eyepiece is maunted in 
a simple box and a g round g lass is  
used to determine the exact best 
focus. A plate i n  a plate-holder i s  
then substituted and  an  assistant  
is  posted in  frant of the  telescope 
with a black cardboard, held over 
i ts front  but not touching.  The 
slide is  removed, then the card is 
moved away edgewise and replaced as 
Qu ickly as  possible. If the exposure 
is short enough the image will not 
blur due to the moon's orbital motion. 
A clock-dr iven telescope will obviate 
these last d ifficu l ties. 
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T u n n e l i ng U n d e r  D i f f i c u l t i e s  

Pa rt of the Delawa re Aqueduct Was Dri l led at  Great 

Depths, Yet Was F in ished in  Ha lf the Al lowed Time 

R . G . S K E R R E TT 

EXPLOSIVE gas and high-pressure 
water, stored in bedrock 400 feet 

below sea level, were the unforeseen 
obstacles overcome by the contractor 
in excavating a stretch of 75,000 linear 
feet of tunnel beneath a spur of the 
Catskill Mountains. That section of 
tunnel, the longest unit of the Dela­
ware Aqueduct, will help to carry 
greatly needed additional water to New 
York City's more than seven million 
people. 

The engineers of the Board of \Va­
ter Supply of that city designated that 
the tunnel should be driven deep in 
ledge rock, and that the conduit for 
the man-made river should have a 
finished diameter of 1 3 .5  feet inside 
its thick concrete l ining. At a depth 
of 400 feet below sea level, the engi­
neers counted on finding sound rock 
to form the outer walls of a section of 
tunnel that would have to withstand 
a bursting pressure of 540 pounds on 
each square inch of internal surface. 
But Nature interposed difficulties. 

Shawangunk Mountain, under which 
most of the more than 14 miles of tun­
nel passes, is  a tremendous rocky mass 
that towers 2400 feet above the tunnel 
l ine and exerts an enormous down­
ward pressure on the rock through 

which the bore has been excavated_ 
When that mountain was shoved up.­
ward at some remote age, the previ­
ously horizontal layers of rock form­
ing the earth's crust were bent, folded, 
and in places broken like a titanic 
j elly roll mishandled in the making. 
In time, great quantities of water and 
marsh gas-methane, highly explos ive 
when mixed with ten times its volume 
of air-were stored in areas of the 
fractured and shifted rock. 

STILL another hazard existed. The 
tunnel had to be driven through 

rock that was under very heavy stress, 
like an enormous spring under com­
pression. When tunnel-driving offered 
release for those pent-up forces, the 
rock in the roof of the tunnel and at 
the heading burst inward with ex­
plosive force. To prevent the "popping 
rock" from injuring the workers or 
damaging tunnel-driving machinery, 
about 90 percent of the tunnel roof 
had to. be supported by a strong pro­
tective grid of structural steel mem­
bers requiring the use of 40,000.000 
pounds of that metal . The roof sup­
port reached to the very rock face, 
where a battery of pneumatic drills 
drove 40 to 50  holes, into which were 
loaded the shattering explosive charges.  
Defore the last of the rock was broken 
through in this tunnel unit, the con-

tractor, Samuel R. Rosoff, . Ltd. ,  had 
used 1 550 tons of dynamite in open­
ing up the 75,000-foot section of tun­
nel, generally excavated from 17 to 
19 feet in diameter.  One stretch of 
that tunnel that penetrates unusually 
difficult ground had to be excavated 
to 24 feet in diameter.  It was while 
doing this latter work that the con­
tractor had to battle long and strenu­
ously against grave odds to work his 
way forward. pRIOR to starting the driving of the 

long tunnel under Shawangunk 
Mountain, the Board of \Vater Supply 
had another contractor s ink three shafts 
about five miles apart, along the tunnel 
l ine. ( See the drawing. ) The pur­
pose of those shafts was to provide 
access later for the tunnel-driving 
contractor so that he could tunnel in 
each direction from the bottom of 
each shaft. Thus he had six points 
of attack which would help to shorten 
the time required in tunnel ing the 
whole 75,000 l inear feet. The west­
ernmost of the three shafts , Shaft 2. 
was sunk to a depth of 825 feet to 
reach the planned tunnel line. The 
central shaft, Shaft 2A, was sunk 
from a point high up on the western 
slope of Shawangunk Mountain and 
carried down to a depth of 1 5 5 1  feet . 
It is the deepest of all the shafts on 
the Delaware Aqueduct. Shaft 3, near 
the eastern foot of the mountain, is 
840 feet deep. The ·shaft-s inking con­
tractor was required to drive 200 feet 
of tunnel, both north and south, from 
the bottom of each shaft to give the 
succeeding contractor space in which 
to set up his underground machinery 
for promptly beginning the main op­
eration of tunnel-driving. 

While driving the 200 feet of tun­
nel northward from Shaft 2A, some of 
the rock-drill steels penetrated a cav· 
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ity filled with compressed methane, 
and the released gas poured out into 
the tunnel heading from the rock face, 
mixed with the air, and in some way 
was ignited. The scorching blast that 
followed injured to varying degrees 
all 18 of the men at work. That was 
the first warning of what lay ahead 
for the contractor who would have 
to drive the long tunnel section. Ex­
perts of the United States Bureau of 
Mines promptly visited the scene and 
reported that it would be hazardous to 
continue underground operations un­
less means were provided for quickly 
disposing of all incoming marsh gas 
before it could form an explos ive mix­
ture with the free air in the tunnel . 
They specified that at no time should 
the marsh gas in the tunnel air exceed 
the trifl ing amount of 0.25 percent. 
Care was also to be taken that there 
should be no sparking of electric 
machinery, bare flames, or smoking. 

The tunnel-driving contractor pre­
vented the marsh gas from doing harm 
by employing an unusual system of 
tunnel ventilation. Near the top of 
each shaft, he placed large motor­
driven blowers from which two metal 
vent pipes, each 28 inches in diameter, 
led down the shaft and thence, one 
each, to the opposite headings. At 
the rock face of each heading, a bat­
tery of pneumatic dl'ills, mounted on 
a mobile drill carriage, drove holes 
deep into the circulal- wall, and into 
each hole a charge of dynamite was 
�oaded. 'When all the holes were 
fired, the rock was shattered for a depth 
of 10 or more feet. 

At the front of the drill carl'iage, 
top and bottom, were two suction in­
takes, each eight feet long and five 
inches wide-like gigantic vacuum­
cleaners-that continually sucked away 
the air close to the rock face. The 
strong suction at those intakes-that 
picked up both dusty air and any marsh 
gas that might issue from the rock­
was created by a powerful Roto-Clone 
blower mounted on the drill carriage. 
The blower discharged backwards 
through a fabric duct into the nearby 
open end of the big metal vent pipe, 
and the suction of the blowers at the 
top of the shaft drew the inflow 
speedily surfacewal-d and scattered it  
to the breeze. 

The s�uction of the blowers caused a 
replacement flow of fresh air down 
the open passages in the shaft and then 
steadily onward to the headings . This 
stimulated circulation prevented any 
dangerous accumulation of any marsh 
gas in the tunnel sections and kept the 
air at all times remarkably clear and 
comfortable for the workers .  N or­
mally, in similar tunnel operations, 

The bu l khead that c losed the heading of the tunne l  aga inst rapidly inflowing water. 
Lower left, at  "A", is the f i rst f lanking drift that had to be abandoned.  "8" i nd icates 
the seve n - foot "barrel drift" wh ich was eventually l ined with 18 inches of concrete 

ventilating blowers force air down 
through the vent pipes and to the 
headings ; but such a course on the j ob 
under Shawangunk Mountain would 
have speedily distributed any marsh 
gas coming from a rock face and have 
increased the l ikelihood of a disastrous 
explosion. 

T
HE exhaust or suction method of 
ventilation made it possible to use 

Diesel locomotives, which previously 
were not permitted underground. The 
locomotives on this tunnel section have 
pulled heavy train loads of concrete 
for the tunnel l ining at high speeds, 
thus hastening the work and shorten­
ing the time before more . mountain 
water can be transmitted to New York 
City. 

The resourcefulness of the engi­
neers on this j ob was put to the great­
est test in their battle with high-pres­
sure water while driving the heading 
southward from Shaft 2. The gangs, 
working in three shifts of eight hours 
each, drilled, blasted, and removed the 
broken rock without cessation during 
each 24 hours.  This work went on 
steadily for nearly seven months, dur­
ing which the heading advanced a 
total distance of 6778 feet. Then scout­
ing or exploratory drill holes, driven 
deep in the rock beyond the face, 
tapped water that flowed into the tun­
nel at an hourly rate of 24.000 gallons. 
Prepared for such a contingency, the 
men promptly moved special pumps up 
to the "firing line" and forced a mix-

ture of cement and water-grout-into 
the hidden water-bearing l imestone to 
arrest the inflow. It took 6000 bags 
of cement to bring the water under 
control. Tunnel driving was resumed 
and went ahead 1 75 feet, when an­
other scouting drill hole again struck 
water that discharged forcibly into the 
tunnel . Once more grouting was used 
with some success ; but shortly there­
after other exploratory holes increased 
the incoming water to 400 gallons a 
minute. Tunnel-driving was then 
halted lest a source of water be tapped 
that might inundate the entire tunnel 
section. The battle line had to be re­
formed and strengthened to avoid sud­
den disaster. 

The entire rock face of the head­
ing was covered and sealed with a re­
inforced-concrete wall or bulkhead 10  
feet thick ; and, when water still came 
through the lower part of that barrier 
and the rocky floor of the tunnel at 
that point, the bulkhead was fortified 
with a supplementing wall of rein­
forced concrete 18 feet thick, reach­
ing from the floor up to nearly half 
the height of the bulkhead. Through 
the total thickness of 28 feet of tlIe 
combined barrier, four-inch steel pipes , 
embedded in the concrete, were used 
to guide drill steels in making the 
next exploratory drill holes ; at the 
tunnel s ide each pipe was fitted with 
a valve that could be closed to shut 
off water that might issue from the 
rock when penetrated. The same pipes, 
with the valves open, could be used to 
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I ns ide the "barrel dr i ft" with water coming in through sti l l - open p ipes. Through these 
same pipes dri l ls were run and a specia l  g rout m ixture forced under high pressure 

force grout into the rock ahead at 
pressures as high as 1 000 to 2000 
pounds per square inch. 

Gages attached to some of the drain 
pipes registered a water pressure of 
290 pounds per square inch, indicat­
ing that the water entering the tunnel 
was in some way connected with Rond­
out Creek, the surface of which lay 
650 feet above the tunnel itself. The 
creek water had worked its way 
through the ancient bed of Rondout 
Creek, 400 feet thick vertically and 
formed of sand, gravel, and boulders 
deposited when glaciers had covered 
the countryside. This water had con­
tinued downward through fractured 
and fissured ledge rock that had a thick­
ness of not less than 260 feet and that 
lay squarely across the line of advance 
for the tunnel . Here was difficult and 
dangerous ground that had to be pene­
trated with a minimum of lost time if 
the tunnel were to be completed. The 
methods that were used proved to be 
highly successful, although the first 
attempts at conquering the bad ground 
met with complete failure. But once 
more the engineers were resourceful 
and attacked the problem from another 
angle. 

When grout, forced through drill 
holes to a distance of 70 feet ahead 
of the bulkhead, did not seal the water­
bearing rock, a flank movement to 
sidestep the bad ground was made by 
driving a small tunnel or drift, eight 
feet square in cross-section, through 
the lower left-hand face of the bulk­
head, to be used to try to consolidate 
the outlying water-bearing rock by 

grouting from that passage. When the 
inflow of water attained 2 100 gallons a 
minute, after the drift was driven for 
a length of 87 feet, that excavation 
was abandoned and filled from end to 
end with concrete. 

Before the drift was started, the 
engineers had erected a second line 
of defense in the form of a second 
concrete bulkhead 73 feet back from 
the bulkhead at the rock face. At the 
floor level and in the center of this 
bulkhead there was left a rectangular 
opening for carrying on operations, 
and that opening was fitted with a 
swinging door of massive steel that 
had an upper and a lower panel. I t  
could be closed quickly, if needed, to  
prevent any sudden inrush of water 
sweeping back into the remainder of 
the tunnel . Large pipes, piercing the 
lower part of this  bulkhead and fitted 
with valves, were to release water held 
between the two bulkheads and allow 
it to accumulate in a sump on the 
tunnel side of the barrier, where a 
group of pumps would pick up the 
water and send it onward to the bot­
tom of Shaft 2. There another group 
of pumps, with a capacity of 9550 gal­
lons a minute, raised the water up the 
shaft to ground level . 

THE final means adopted by the con-
tractor's experts to get through the 

bad ground and to plug the water-bear­
ing rock was a small tunnel-a so­
called "barrel drift" -circular in sec­
tion and seven feet in diameter inside 
its 18- inch l ining of concrete. That tun­
nel had its center just below the axis 

of the heading. It was advanced in five 
stages,  of different lengths, for a total 
distance of 226 feet, and the forward 
end temporarily closed with a concrete 
bulkhead six feet thick. One hundred 
days were required to make that prog­
ress. 

As the "barrel-dr ift" went forward, 
grout was forced into enveloping rock, 
at each of the stages. This was done 
through radiating holes, arranged l ike 
the spokes of a wheel . drilled through 
pipes embedded in the concrete lining 
and arranged in a r ing-like formation 
every four feet of the length of the 
small tunnel . Each ring had 14 pipes 
that could be closed with valves at 
their inner ends. The drill steels, be­
cause of the confined space in the drift, 
were progressively lengthened in 
j ointed sections like some fishing rods, 
and their full length was great enough 
to penetrate 10 feet of the rock out­
s ide the final excavated diameter of 24 
feet of this particular tunnel section. 

Grout of a special cement mixture 
was forced through the pipes and the 
drill holes of the "barrel drift" and 
into the water-bearing rock at a pres­
sure of 2000 pounds per square inch, 
after each drill hole had been flushed 
with water at the same pressure to 
clear the way for the sealing mixture. 
When the heading of the drift reached 
sound rock beyond the water-bearing 
zone, the bulkhead in the "barrel 
drift" was demolished and drilling of 
the enlarged tunnel face was carried 
forward in the normal manner .  Later, 
the main bulkhead, the "barrel drift," 
and the massive emergency bulkhead 
were cleared away, and the 24-foot 
tunnel section was excavated for 750 
feet. That was done so that the ulti­
mate diameter of 1 3 .5  feet of the aque­
duct could be successively l ined with 
concrete, and reinforced outwardly 
with supplementing walls of steel plat­
ing and other steel and concrete. 

BUT for the successful use of the "bar-
rel drift" and the method used in 

sealing the bad ground which carried 
water at high pressure, the year of de­
lay in advancing the heading south 
from Shaft 2 might have been a much 
longer one. The chief engineer for 
the contractor has stated that without 
using the means employed to shut out 
the water, the leakage might have 
reached the staggering total of 50,000 
gallons a minute ! The contractor was 
allowed four years in which to make 
the tunnel excavation, and yet, in spite 
of all the trouble encountered in 
battl ing with marsh gas and high-pres­
sure water, the 75,000-foot tunnel sec­
tion was holed through in a trifle more 
than two years. 
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P LAN N I N G  FOR P EAC E I S  PROGRESS 

MUCH as normal man disl ikes war, much as he yearns for 
peace and for the benefits that derive fro111 peaceful pursuits, 
much as he protests against the wastefulness of war, he 
must grudgingly admit that many of the developments 
which are making war more and more horrible will ulti­
mately make the peace more and more desirable .  This, 
hear in mind, is no brief for war. Rather, indeed, it is an 
acceptance of the present war as a j ob to be done with at 
least a thought for the future. 

I n our issue of October was presented the first part of 
a two-instalment article surveying the effects of present 
operations in industry as they will be reflected in the 
peaceful world of day after tomorrow. Part two will be 
found on page 203 of this number. The thoughts presented 
in these two articles are, we feel, as completely divorced 
from wishful thinking as i s  possible under the stress of 
wartime production. They reflect vividly the determination 
of lmlerican industry as a whole to learn its lessons, no 
matter how distasteful these lessons may be, and to emerge 
from the present conflict with a completely new set of data 
on which to base a better world. 

There can be no question but that the end of the war will 
find great changes in all indnstrial endeavors, that these 
changes will involve far-reaching dislocations on every 
industrial front, that these changes will in many cases be 
disastrous. Just how disastrous, of course, will depend 
largely upon how industry accepts its own responsibilities, 
how it plans today for the future. 

It was with this last-mentioned thought in mind that the 
above described industrial survey was made. Every indus­
try, large and small, simple and complicated, must realize 
now that not only its own future, but the future of the 
world as a whole depends upon this kind of planning. Such 
a realization will behoove every responsible man in industry 
to subj ect himself and his work to a critical analysis. 

How is  'your industry planning now for the days of peace ? 
How will your industry stand in the world of tomorrow 
when a new concept of l iving is rising from the knowledge 
gained through the war effort ? What can you do now to 
aid in insuring industrial prosperity with a minimum of 
rlislocations after the war ? 

A searching self-analysis on this basis  can be stimulating 
and truly helpful . Others are doing it, as our survey results 
show. Everyone in industry should do it for the greatest 
good to the greatest number.-A 'p.P. 

I N  A P P REC IAT I O N  O F  DOCTORS 

You have worked too incessantly for too many years and 
are tired out, and you finally have to go to a doctor .  He 
tells you what you probably pretty well knew already­
that you must slow down or go down. 

Let's assume that you follow this doctor's advice-but 
do doctors follow their own advice ? Not too often. They 
keep on working till they drop. Is the tradition that doctors 
die too young from overwork true, or only a manner of 
speaking ? 

A Brooklyn doctor has found an interesting way to get 
the answer, which is : the more successful the doctor, the 
sooner he dies. Each week in The Journal of the A merican 
.}]II edical Association there i s  a long series of obituary 
notices of deceased doctors. Each notice l ists the dead 
doctor's life attainments. Katurally, some of these notices 
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are long, some of medium length, others short, and it 
happens that, for reasons of appearance, the printer ar­
ranges the notices in order of length-longer ones pre­
ceding shorter ones . It occurred to the Brooklyn doctor 
that this weekly l ist, thus arranged, might provide an 
opportunity to determine "what price success "  in medicine. 
So he analyzed 30 such weekly l ists and found that the 
average age of death of the first ten doctors on them was 
64.6 years, while the last ten doctors-they who had served 
faithfully but not gained prominence-lived on to 69.3 
years.  Thus the price of success proves to be about five 
years of a doctor's life. 

J'he chances are that, if you are "successful" enough in 
your own vocation to be tired out from incessant work and 
forced to hunt up a doctor to tell you to ease up and go 
fishing, you will also be in a pos ition to hunt up one of the 
more "successful" doctors. He, of course, will s imply fortify 
your existing suspicions with enough added resolve to make 
them stick, and you then will take the needed rest, while 
he will go on working-and dying. 

Now he's a doctor and he ought to know better and he 
does. But he also is human, and it's human to give advice 
that we don't ourselve take-most of us are a l ittle that way. 

But that's  not the main reason for the tired doctor's 
keeping on and on. He doesn't find it simple to cut sud­
denly loose from his practice. Too many people have come 
to depend on him, or think they do. He can't s imply fold 
up and walk out-or, if he can technically, he doesn't feel 
he can morally. All through his working l ife he has had 
to become accustomed to the fact-and it is a fact-that a 
doctor doesn't really own himself; he's a kind of public 
institution, or public utility. So in his subconscious if not 
in his conscious mind he knows he's digging his own grave. 
yet he's a kind of soldier-he's in it and will go through 
with it. 

And for all of this, much of which it is  feared the rest of 
us take for granted-if we even stop to think of it at all­
the doctor r ichly deserves our appreciation. Five years is a 
high price.-A .G.l. 

T H E STRA N G E  CASE OF SYNTH ETI C  RU B B E R  

I NTERESTING i s  the report o f  the Baruch committee o n  the 
rubber situation. Especially so is that part which criticizes 
governmental agencies for the handling of the rubber pro­
gram and which refers to errors "growing out of pro­
crastinations, indecisions, conflict of authority, clashes of 
personalities, lack of understanding, delays, and original 
non-use of known alcohol processes. " Strange indeed is 
any failure to take advantage of knowledge that is already 
part of the record. 

Science can point the way toward new processes and 
industry can put them into use, yet all efforts can be in 
vain in a national emergency if those in high governmental 
positions refuse to recognize their duties .-O.D.M. 
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M i r a c l e  B e a n s  

Long ca l led "The Cow of C h ina," the Soybean is 

Now I nvading Almost Every F ie ld of Endeavor 

A "l E R I CI i l l  gellC1"ai has j ust begun r\ to "discover" the widely varied 
possibilities of the soybean, Hemy Ford 
makes steering wheels of it. midwest­
ern farmers look on it as a promising 
money crop, diet and health practi ­
tioners are starry-eyed about its pro­
tein, calcium, and iron content, but 
these things are only a start. D ig 
deeper into the subj ect and you'll find 
that the little bean is a capital meat 
substitute ; that coffee, cheese, candy, 
salad oil ,  lubricating oiL 
printer's ink and celluloid 
and glue, airplane bodies 
and rubber substitutes, are 
made from it, It's good for 
cattle-good for dog fooel 
and l inoleum and paint and 
rayon panties .  good for ex­
plosives . g'ooel for building 
bone ami muscle in fighting 
men .  It 's  a fine forage crop. 
and. l ike alfalfa. it wi\ 1  en­
rich the soil .  

Dut five yeal-s fr0111 now, 
when the present war has 
made the soybean as fami­
l iar an institution in Ameri­
can l ife as cellophane and 
synthetic rubber, it will be 
well to remember that the 
"discovery" of today was 
known to the Chinese thou­
sands of years before the 
birth of Christ. The em­
peror Shen Kung speaks of 
it in his "Materia Medica ."  
written in 2838 B . C .  vVhole 
ages before this-before man 
had leamed to scribble on stone walls 
or papyrus - a legend was current 
which has been handed down in north­
ern China and Manchuria to the pres­
cnt day, telling how nTdn first became 
acquainted with the soybean. 

A caravan of merchants savs the 
legend, was homeward-bou;Hi, loaded 
with gold after a successful trading 
expedition, when it was attacked by 
bandits. Taking sheltcr in an easi ly 
defended ravine, the traders held off 
the attackers for several days until 
their food ran low. Starvation threat­
ened--until one of the servants re­
turned to camp with a sack of beans 
Courtesy "�'hyl News" 

he had found on a vine-l ike plant 
which the animals were eating. They 
mashed up these beans to a paste with 
a little water and baked them-and on 
this crude biscuit the famished men 
regained enough strength to hold off 
the attackers until help arrived_ 

The Chinese have looked on the soy­
bean as their staff of l ife for ages.  
Many of them have never tasted any 
milk but that of the soybean, which 
costs a quarter as much as cow's milk 

Soybeans on  the Ford Farms 

but contains food values that are amaz­
ing. Long has it been called the Cow 
of China, The Orient uses the bean 
not so much as a vegetable as for 
making cheese, sauce, bread, and meat 
substitutes. For thousands of years it 
has been the basic protein food in 
Manchuria, China, Korea, Japan. and 
the Malay Peninsula, 

Soybeans first came to America in 
1804 on a clipper ship whose Yankee 
master had ordered several bags tossed 
into the hold in case his provisions 
ran low. Admiral Perry brought home 
two different varieties from Japan in 
1854 - but until the Department of 
Agriculture began a systematic  study 

of the soybean shortly before 1900, it 
was regarded merely as a botanical 
curiosity in this country. Will iam J­
Morse, now senior agronomist of the 
department, is  the man who has 
worked for 34 years with the quiet 
fervor of a missionary to bring the 
miracle bean prominently into the ag-­
riculture of this country. 

His efforts are now bearing fruit. 
In 1929 we grew nine million bushels_ 
In 1939 we grew 91 million bushels_ 
It's our fourth ranking cash grail1l 
crop ; we grow as much as Manchuria .. 
The Cow of China has become al 
hundred-million-dollar American i.n.­
dustry. 

\Vhy ? Because the l ittle bean really! 
is remarkable. It actually does all those 
different things you hear about. The 
plant itself makes excellent fodder for' 
animals, or a wonderful soil-enriching: 
crop, and it brings nitrogen to the' 
soil .  It gained its first real impetus im 
Illinois, now America's biggest soy-' 

bean region, when farmers: 
planted it to revitalize the 
land after the reckless forced 
growth of corn there during 
the last war. But it i s  the 
bean itself, the actual fruit 
of the plant, which has 
turned out to be the treasure 
chest from which today's 
scientists are extracting food 
and industrial products.  

The secret of the soy­
bean's versatility lies in its 
chemical composition : 40 
percent of it is protein, 
highly digestible, and an­
other 20 percent is fat, 
which can be squeezed out 
or chemically extracted as 
oil .  

More than three fourths 
of the oil now goes into 
food products, with the bulk 
of the rest going into paint, 
lacquers, and soaps .  \\That's 
left after the oil  has been 
extracted makes soybean 
meal, almost all of which is 

used at the moment in feed for l ive­
stock. Out of the 5 percent that does 
not go into animal feed we get plastics, 
flour for baking, glue, fertilizer, dog 
food, breakfast cereals ,  macaroni, baby 
foods, reducing diets, and diabetic foods 
-for which soybeans are admirably 
suited, having a very low starch con­
tent. 

Soybean oil is  now an economic 
rival of cottonseed oil and peanut oi l  
in the commercial vegetable oil mar­
ket. It has one great advantage here, 
Grown on mechanized farms with l ittle 
human labor, the soybean crop can 
expand as rapidly as the industrial 
market demands_ Soya oil, l ike many 
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petroleum products, is refined and 
hydrogenated ; refining makes it spark­
ling clear and almost tasteless, while 
hydrogenation stiffens it to the con­
sistency of cooking shortening-into 
which many tank carloads of it now go. 

T t has an overwhelming advantage 
as a protein food also. Usual sources 
of protein are meat, fish, milk, and 
eggs - all of which need refriger­
ation. But soybean meal contains 
a great amount of protein-and it can 
be shipped dry, with no cooling. This 
fact, plus its high nutritive value, are 
two reasons why the Army is us ing 
it in its new super-pemmican, Para­
ration. Although our national demand 
for soybeans in recent years has run 
only about 25 million pounds a year. 
in 1941 ,  Lease-Lend to Britain took 
40 million pounds . 

One proof of the value of soybeans 
in a wartime economy is the impor­
tance the Germans attach to them. 
When Hitler and Stalin were still Soybean fiber, being carded here, has possi bi l it ies as  wool replacement 

Soybean fiber, loose skeins, bobb ins of yarn, on  cloth made from the fiber 

"friends," Germany siphoned a steady 
stream of beans from the Orient across 
the trans-Siberian railway ; there were 
all sorts of disappointing delays, but 
enough beans got through to give the 
Germans a four-year supply. The Rus­
sians also were growing a fine crop 
of beans for Hitler but somehow the 
harvest went into "Russian bins instead 
of nilroad cars headed for the German 
border. This was just as well for the 
Allies, because the two dictators had 
a misunderstanding shortly afterwards 
and Hitler put his chemists to work on 
the task of making a super-explosive 
out of soya oil .  

To show how versatile a vegetable 
is the soybean, look at a list of the 
other things Hitler could make from 
soya oil besides explosives. He could 
produce ( and we're doing all this in 
the United States today)  glycerine, 
printer's ink, waterproofing for um­
brellas and other fabrics, leather dress­
ing, paper coating and s izing, lubri-

cating oil, l ighting oil, enamels, varn­
ishes, paints, soap, rubber substitutes, 
and lecithin. What is lecithin good 
for ? It makes an excellent coating for 
chocolate confections - keeps them 
fresh and adds a certain nutlike flavor. 
It's used in the manufacture of lino­
leum for your kitchen floor, and rayon 
for eking out the country's supply of 
silk. And it's used a good deal as an 
anti-sludge stabilizer in gasoline. 

M
OST of us recall a newspaper pic-
ture some time back of Henry Ford 

whanging an axe into the rear of one 
of his cars.  He was demonstrating, 
dramatically, the toughness of a trunk 
door made of soya plastics as com­
pared with a similar door made of 
standard sheet metal, in which a s if'1ilar 
axe-blow left a gaping wound. Such pic­
tures and stories have helped greatly 
toward making the public realize how 
much pioneer work Ford has done in 
finding industrial uses for the soybean 
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and other products of the farm. In the 
past few months alone his laboratories 
have developed from soybeans water 
paints which stand up under a lot of 
abuse from the weather, and which 
photograph poorly from the air.  They 
are thus excellent for camouflaging 
buildings, an important phase of de­
fending our industries from attack­
and have the further advantage of 
being easily washed off after the need 
for camouflage has passed, provided 
they are applied over the proper pre­
paratory base. Soybean meal, made in­
to a protein solution, can be coagulated 
into thread for fiber ; ' this fiber has 
possibilities of replacing wool, which 
is now on the priorities list. I t  resem­
bles wool in its general characteristics, 
has a natural crimp, and is  about 80 
percent as strong, with good possi­
bilities that the strength will be in­
creased. Ford fiber has been used by 
commercial mills to augment the sup­
ply of wool ; apparently it will even­
tually make satisfactory felt blankets , 
hats, sweaters, and suits. Henry Ford 
has a suit made of 25 percent soybean 
fiber. His Highland Park mills, set 
up originally as a pilot plant, pro­
duced 1000 pounds of fiber a day at 
half the cost of sheep's  wool before 
they were moved to Dearborn to go 
into increased production. Robert Boy­
er, his brill iant young soya reasearch 
chief, points out that two acres of land 
l1sed as grazing pasture for sheep will 
produce eight to ten pounds of wool a 
year. Two acres planted in soybeans 
will produce 400 pounds of protein 
suitable for fiber. 

Boyer's most interesting contribution, 
however, has not been soybean cloth 
or even the plastic dashboards and in-
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and the car as a whole 
will weigh only 85 per­
cent as much as the 1942 
models did. 

One company is now 
making military air-
planes with molded 

such a variety of dishes and forms, as 
the soybean-and this is worth noting, 
s ince we may find ourselves the Gran­
ary of Democracy after we get through 
being its Arsenal. 

• • • 

P A R T I A L  P R E F A B R I CATI O N  

M odern Phase I n  Bui lding 

Construction has Advantages 

Preparing a soybean plastic molding compound 

bodies in which soybean 
resin is used as the wa­
terproof binder. Controls 
and ignition parts on 
many planes are cast of 
soya plastics-and the 
sand cores used for cast· 
ings, both metal and 
plastic, in many defense 
plants are held together 
with a soya binder. This 
war has truly been an 
incubator for the soy­
bean, giving it new l ife 
in a hundred new uses 
which would have been 
beyond the conception of 
those beseigcd merchants 
who, in desperation, first 

WHEREAS the prefabricator of six 
years ago constructed the "packaged" 
house in its entirety and shipped it to 
buyers throughout the country, ready 
to be assembled on the site in a few 
honrs, the mushrooming of the pre· 
fabrication industry in the last s ix 
months, due to necess ity for immediate 
large-scale housing units, has intro­
duced a ·  new factor into house con­
struction. This is the advent of a 
middleman into the prefabricating 
field-the partial prefabricator-who 
j ustifies his existence by supplying 
"parts" or sub-assembl ies to the actual 
"prefabricating contractor" at the j ob.  

strument knobs he casts in such bright 
colors. He has devised tough, light­
weight, fiber-and-plastic sheets suitable 
for molding into automobile, j eep, 
or airplane bodies-tough enough to 
resist even an axe, as Henry Ford 
demonstrated for the newspaper pho­
tographers. 

In these structural sheets, soybean 
mcal furnishes the bonding resin 
rather than the actual fiber. ( Experi­
ments with soya fiber show that it pro­
duces very hard but very brittle 
sheets. ) Long and short fibers of 
hemp, flax, and ramie are mixed and 
floated in water into a mat which is 
roughly the shape of the mold to be 
used. This mat is dried and impreg­
nated with the soybean resin binder, 
then placed in a mold where heat and 
pressure shape it to the proper form 
-tough, pol ished as smooth as the 
mould itself, already colored without 
painting, and practically impervious to 
heat or moisture. 

S ince this molding process took s ix 
times as long as stamping out steel 
sheets for bodies, Boyer developed a 
method of stacking six molds simul­
taneously in the same press, so the 
output was the same. And since the 
plastic sheets had only half the tensile 
or "tearing" strength of steel, they 
were made doubly thick-and turned 
out to have collis ion-proof qual ities ten 
times superior to those of steel. No 
j agged edges, no permanent dents . 
The post-war automobile body, as 
Ford envisions it, will be made of 
these plastic forms bolted in place to 
a tubular steel framework which will 
replace the conventional chassis .  Th� 
body will weigh only half as much 
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ate the bean t o  stave o ff  
starvation s o  many centuries ago. 

But let us not lose our perspective, 
and succumb to the popular misconcep­
tion of soybeans as being primarily 
grown for industrial uses or for sauce 
in Chinese restaurants. Only 5 percent 
of the soybean meal produced and only 
1 5  percent of the oil extracted go into 
industrial use. Soybeans are still pri­
marily a food crop, for animals and 
for us.  If we have to feed half an­
other continent after this war, we 
could not ship any other food as nu­
tritious, as full of minerals and vita­
mins, as rich in protein, as versatile in 

After a trial-and-error period, a 
number of prefabricators . found the 
"packaged" house construction im­
practical except in the immediate 
vicinity of the mill. Now, however, 
a number of companies that have gone 
into the partial-prefabrication field are 
producing portions of houses for which 
their plants are most fitted-wall sec­
tions, windows, doors, steps, and so on. 
These parts are then supplied to the 
actual prefabricating firm on the j ob 

Equipment  used by Ford for extraction of oi l  from soybeans 
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Next to the Stars . and Stripes . . . 

AS PROUD A FLAG AS INDUSTRY CAN FLY 
SigniFying 90 Percent or More Employee Participation in the Pay-Roll Savings Plan 

IT doesn't go into the smoke of battle, but you have reached the goal. He will tell you 
wherever you see this flag you know that it spells how you may obtain your flag. 
Victory for our boys on the fighting fronts. To If your fum has already installed the Pay-Roll 
everyone, it means that the firm which flies it has Savings Plan, now is the time to increase your 
attained 90 percent or more employee participa- efforts: (1) To secure wider participation and 
tion in the Pay-Roll Savings Plan ... that their reach the 90-percent goal; (2) to encourage 
employees are turning a part of their earnings employees to increase their allotments until 10 
into tanks and planes and guns regularly, every percent or more of your gross pay roll is sub-
pay day, through the systematic purchase of scribed for Bonds. "Token" allotments will 
U. S. War Bonds. 

_ not win this war any more than "token" resist-
You don't need to be engaged in war production ance will keep our enemies from our shores, 
activity to fly this flag. Any patriotic firm can our homes. If your firm has yet to install the 
qualify and make a vital contribution to Victory Plan, remember, TIME IS SHORT. 
by making the Pay-Roll Savings Plan available 
to its employees, and by securing 90 percent or 
more employee participation. Then notify your 
State Defense Savings Staff Administrator that 

Write or wire for fullfacts and literature on instal­
ling your Pay-Roll Savings Plan now. Address 
Treasury Department, Section D, 709 12th St., 
NW" Washington, D. C. 

Make Every Pay Day "Bond Day" 

-u.s. WAR Bonds * Stainps 
This Space is a Contribution to Victory by SCIENTIFIC AMERICAN 
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though it may be thousands of miles 
distant. 

An example of this is the Speedwall 
Company, a division of I. F. Laucks, 
T nc., which started as prefabricators 
in 1936, and have built hundreds of 
prefabricated houses for various gov­
ernment and private agencies through­
out the country. 

The Speedwall Company is using its 
machinery almost entirely now for par­
tial prefabrication. One of its principal 
products is giant plywood board for 

. both exterior and interior use. A 
feature of the Speedwall board is that 
its construction is  such that it  is ap­
plied cross-grained to the studding. 
This gives a wall construction more 
than four times as rigid as when the 
plywood is applied with face grain 
parallel to the studding. The giant 
hoard is eight feet wide, and is  run 
off in  a continuous line like newsprint 
paper. Thus it can be cut to any 
l ength as required by the prefabricator.  

Another partial-prefabrication is the 
construction of double-wall sections­
containing both the interior and ex­
terior walls of a house. The com­
pany has found that they can glue up 
double wall sections at the rate of 3 10  
lineal feet o f  8-foot-high partitions 
per hour, or 2480 l ineal feet per 8-hour 
shift. This is enough double wall sec­
tions for 20 complete average 5-room 
houses per day. 

The prefabricator, now that a great 
deal of his work has been taken over 
by partial-prefabricators, has become, 
in many cases, v irtually a local dis­
tributor or assemblyman-often a gen­
eral contractor, or an alert dealer. He 
purchases prefabricated portions of 
homes from various partial-prefabri­
cators throughout the country, as­
sembles them for occupancy on the 
home grounds, speeding the j ob and 
bringing all of the building industry's 
factors into the prefabricating picture. 

P I P E  F I N D E R  

M akes i t  Possible to 

Avoid "Stri king Oil" 

T HERE have been many sorts of divin­
ing rods for locating buried treasure, 
ranging from the forked hazel twig of 
the "water-witch" to the modern elec­
trical detectors for locating buried 
cable or pipe. Perhaps the "last word" 
among the lot is the type developed 
by the Bell Telephone Laboratories, 
which is  so accurate that it can deter­
mine within less tha n an inch, both 
laterally and in depth, the position of 
a telephone cable buried three feet or 
more underground. 

This detector i s  also useful in lo­
cating pipes and other metal obstruc­
tions beneath the surface, as, for ex-
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ample, where a new cross·country 
cable is being plowed underground. 
On one 83-mile run recently in con­
structing a maj or telephone route, 
thel-e were 91 cross ings of oil pipe 
l ines. By determining these locations, 
telephone engineers were able to avoid 
"striking oil" the wrong way, and also 
saved valuable time. 

D I S P E N SO M E T E R  

Aids i n  Accurate 

Fitting of Eye·Glasses 

A NEW optical dispensometer molded 
of crystal clear "Lucite" methyl metha­
crylate resin combines in one instru­
ment everything required to obtain 

"Has everyth ing" for eye - g lass f itt ing 

measurements for accurately fitting 
glasses to a patient's face. 

The transparent plastic instrument 
magnifies the pupil of the eye almost 
three times for vertical measurements, 
affording greater accuracy and easier 
visibil ity to the optician. 

Fitting snugly over the bridge of the 
nose and containing all the necessary 
rules and scales, it is light in weight, 
virtually unbreakable, and can be ster­
ilized in any of the usual cold anti­
septics. 

• • • 

KEROSEN E-Even in th is  age of prog ress i n  
e lectric ity, there are s t i l l  more  than  2,000, -

000 dwel l ing  un its a long the Atlantic sea ­
board which use ke rosene  or gasol ine for 
household l ight ing.  

• • 

S H E LT E R B E L T  T R E E S  

Set New Survival 

Record 

• 

TREES planted in the shelterbelts of 
the Prairie States Forestry Proj ect 
last year made the highest survival 
record since the proj ect, now complet­
ing its seventh year, was started. Ac­
cording to the United States Depart-

ment of Agriculture's Forest Service, 
the survival shown by sample counts 
taken in the six prairie states was 82 
percent compared to 79 percent in 
1 940, the highest previous record, and 
the low of 52 percent in 1936, the 
worst drouth year. 

Last year's planting of 2702 miles of 
shelter belts on 4696 farms brought the 
total to 1 6, I 04 miles on 26,375 farms_ 
The field windbreaks, many of them 
more than 35 feet high, will provide 
the basis for protection of crops and 
soils on approximately 3 million acres 
of land or an area almost equal to the 
size of Connecticut. This protection, 
afforded where trees are already high 
enough, will aid in meeting food pro­
duction goals. 

Many of the belts planted six or 
seven years ago, the Forest Service 
reports, are already yielding fence 
posts and some fuel for their farm 
owners as a result of thinnings being 
made under the general supervi sion 
of  foresters charged with responsi ­
bility for  the proj ect. 

C O N C R E T E  S E A L I N G  

Liquid M aterial Retains 

Water for Curing 

A CLEAR l iquid that is sprayed on 
wet concrete after finishing or on 
formed concrete after the form has 
been removed, seals the surface to re­
tain water and thus facil itates curing. 
This liquid, known as Tru-Cure, does 
not affect the color of the concrete yet 
gives moisture retention of about 96 
percent after 24 hours at 1 10 degrees, 
Fahrenheit, and 90 percent after seven 
days . 

CO N T A I N E RS 

Use Cellophane to 

Replace M etals 

A T H I N  transparent film of cello­
phane-a thousandth of  an inch 
"thin," to be exact-is tackling the 
j ob of replacing thousands of tons of  
steel, tin, and rubber in the  packaging 
of foods and other eS5ential items for 
America and her allies_ 

One of the most important of the 
new cellophane applications is  in the 
fiber "can," where it adds its pro­
tective values and strength when 
laminated to cardboard. Some of these 
"cans" resemble the familiar cylindri­
cal ice cream container ; in others the 
metal can body is replaced by lam­
inated board and cellophane, with the 
metal ends attached in the usual way, 
saving 60 to 80 percent of the metal . 
Already hundreds of thousands of 
this type of package have been used 
to pack lard and baking powder. Ex-

SC I EN T I F I C  AM E R I CAN NOVEM B E R  1 942 



-----------------------------M I S C E L L A N Y -----------------------------

periments have shown that many 
other products now packaged in metal 
containers, such as syrups and greases, 
powdered foods, coffee, and various 
oils, may also be packaged in this 
manner. Even concentrated fruit 
j uices have kept fresh for months in 
such cardboard, cellophane-lined pack­
ages. 

Another widely used form of pack­
age might be termed the bag-and-box ; 
a leak-proof cellophane bag is formed 
inside a carton-or fabricated as an 
integral part of a carton-and tightly 
sealed merely by heat. Vegetable 
shortening and quick-frozen foods are 

or, where such figures are unavailable, 
actually imported before the chemical 
equivalent was in production, would 
require 2682 sizeable cargo ships. The 
distance from N ew York Harbor to 
Queenstown is 2842 miles. These ships 
spread over that distance from the 
Battery to Ireland would be j ust over 
one mile apart. 

Of the products, the only one that 
would actually be obtainable, no mat­
ter how many ships were available, 
would be nitrates, with Chile the main 
known commercial source of natural 
supply. Before being made in America 
by the chemical industry to meet pcace-

time needs and now translated to vital 
wartime necessities, all the other prod­
ucts came from what are now enemy 
sources. 

Not only is  there no necess ity now 
for protecting the 2682 ships on a voy­
age from Ireland to New York or its 
equivalent, but these ships are vessels 
which in all likelihood will never need 
to sail again. For when this war is 
over, the greater part of American 
needs for rubber may well be supplied 
by the man-made chemical equivalent. 

A few years ago the only source 
of camphor was the natural product 
from Formosa. Du Pont now makes 

among the foods packaged in this ;--_________________________________ _ 

manner. 
Curiously enough, when cellophane 

is  added to paperboard, as in the card­
board "can" or the bag-and-box pack­
age, its use is  exactly similar, both 
in principle and actual weight, to tin 
added to steel in the form of tin plate. 
So cellophane is  replacing tin pound 
for pound and is  enabling cardboard 
to replace steel many times its own 
weight. 

Still another saving achieved by 
cellophane is in its conservation of 
metal through substitution for foil 
which has been used in great quanti­
ties in w\'apping processed cheese. 
Until fairly recently the 325,000,000 
pounds of processed cheese produced 
annually in this country used 4,600,000 
pounds of foil. Air-tight, moisture­
proof film docs this j ob effectively, 
preventing the cheese from becoming 
rancid and moldy and dry. 

V I T A L  M AT E R I A LS 

Formerly Imported, Now 

Produced at Home 

A BRIDGE of ships spanning the At­
lantic, spaced only a trifle over one 
mile apart, would be required to bring 
to America j ust five of the many vital 
war products which the chemical in-
dustry has developed synthetically since American War Birds Have Keen Eyes 
1917. 

That is the direct contribution which 
research laboratories and chemical de­
velopments have made in the last 25 
years to alleviate the acute shipping 
shortage of today. 

The five products are nitrates for 
explosives production and other uses ; 
rubber for a mechanized am1Y and 
necessary civil ian transportation ; dye­
stuffs for uniforms, various types of 
military equipment, and civilian cloth­
ing ; fibers for parachutes, powder 
bags, and essential industrial uses ; and 
camphor, used medicinally and in the 
manufacture of many chemical prod­
ucts essential to the war. 

FO R  America' s  fighting forces, strictest 
requirements are i mposed on the men 

who fly the fighter planes. Stamina, keen 
perception and split-second timing dcpend 
on condition. In the most critical physical 
examinations, particular emphasis is given 
to perfection of vision. 

Several years ago, at the request of U. S. 
Army officials,  Bausch & Lomb developed a 
special anti-glare glass for use in bright over­
cloud flying. This glass , known as Ray-Ban, 
has the remarkable property of filtering out 
excess glare-producing light, at the same 
time transmitting most of the light useful 
for seeing. Army, Navy and airline pilots­
as well as target shooters and motorists­
have welcomed the cool, comfortable, keen 
vision that Ray-Ban affords.  

So,  again, and in still another way,  Bausch 
& Lomb gives aid to America's  all-out for 
Victory. Its other contributions, more obvi­
ous , include gunfire control equipment­
range finders, binoculars, aerial height find­
ers. Behind the scenes , but of no less im­
portance, are the instruments of industrial 
research and production-metallographic 
equipment,  spectrographs, toolmakers ' mi­
croscopes, contour-measuring projectors . 
Bausch & Lomb eye wear products-eye ex­
amination instruments, spectacle lenses and 
frames-keep a nation of workers at top 
visual efficiency. 

BAU S C H  & L O M B  
OPTICAL COMPANY • ESTABLISHED 1853 

To bring these things to America in AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 

the quantities either required this year, FOR M ILITARY USE, EDUCATION. RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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EDISON STORAGE BATTERIES 
Cell. are In excellent condition. Complete with 
solution, connections and trays. Prices below are 
about 10% of regular market price. Averale life 
20 years. Two-year unconditional Guarantee. 

A-4 Amp. Brs. 150 • . • • . .  Ea. S6.00 

A-6 Amp. Brs. 225 . . . • . .  Ea. 6·00 

A-7 Amp.' Brs. 262 . . . . . .  Ea. 7.00 

A-S Amp. Hrs. 300 . . . . . .  Ea. 7.00 

B-2(J-3) Amp . Brs. 37 • • • • . •  Ea. 5.50 

M-S Amp . Hrs. 11 . • • . • .  Ea. 2.00 

L-20 Amp. Hrs. 13 . . • • • .  Ea. 2.50 

L-40 Amp. Hrs. 25 . • . . • .  Pr. 4.00 

All ceUs 1.2 volts each 

prices are per unit cell. For 6 volt system 
ceUs. 12 vt.-l0 cells. 110 vt.-lIS cells. 

Note: On all ceUs 75 amps. or less an additional 
charge of 10% Is to be added for trays. 

U. S. ARMY TELEGRAPH S ET 
Signal Cotps telegraph key and sounder 
mounted o n  mahogany board. Oper· 
ates on 2 dry ceUs . . • . • • • . . • . . • . . . .  , $5.95 

GLASS MERCURY TUBE SWITCHE S  
3 amp. . . . . . . . . . . . .  $ 1 .25 10 amp. . ......... $2.25 
6 amp. .. .. .. . . . . .. 1 .95 20 amp. .... ...... 2.95 

LIghting Plants, New 
GaaoHne D r i v e n. 

"Delco" 1 0 0 0  watt., 

1 2 0  TOIt direct cur­

rent generator. Bin � 

gle cylinder, 4 cycle 

air cooled 2 '>11 Inch 

bore, 6 Inch stroke, 

1 4 0 0  RPM, batter,. 

start Ignition. 

Price . . . . .  $225.00 
Additio nal data on 

request. 

U. S. ARMY ALIDADES 
Hardwood, metric scale, 0 · 1 5  e m .  and reverse, 

:�.? ��gl;ca��rl�b�� ��� sf�rlt
F�!i,�.; $ 1 .95 

H A N D  C L I N O M ETERS, PENDANT 
u. S. Army Engineers, Geologists. Survey-
Ing. Mapping, etc. Magnifying Eyepiece. $3.50 

"Veedor-Root" Revolution Counter 

Six number, (891988) non-roo.t, dimensions over­

all 5 % "  long, 1��'" wide. and 1-5/16" high. Nu­

merals %" high, nickel plated. Speclal . . .  $7 .50 
TRANSMITT I N G  

CONDENSERS 
M I CA 

operating volts 12.-
500, cap. 004. 
Dublller. new $12.50 
Dubilier, used 10.00 
Wireless Spec. new 

$10.00 
Wireless Spec. used 

n·50 
Condenser. DubllIer. mica. OJ). volts S.500. ean. 
004 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $7 . 50 

N ICHROME WIRE 
i n  stock 

SIZES FROM #39 to .001 

U .  S. Army Aircraft, 
sol1d brass telegraph 
and radio transmit­
ting key. large COD­
tacts. . . • • • . .  $2.95 

Single Stroke Electric Gongs 
Edwards 12" bronze DC 5 Ohm Mech. Wound S18.00 
Edwards 10" bronze DC 5 Ohm Mech. Wound 15.00 
Edwards 6" bronze DC 5 Ohm Mech. Wound 10.50 
Schwarze S" 100 Ohm 32 volt . . . . . • . • • • . . • .  10.50 

Engineers U . S.  Army Precision Type Tripod. 

Keuffel  & Esser, precision type hardwood, 
42" l o n g, 3" diameter bronze platform with 5 / 1 6 "  #18 threaded stud % "  lon g . Ha. 
brass tension adjusting screws. Legs 
reinforced with cast bronze and steel 
tips. Weight 6 lb. 
Price • • • • • • • • • • • • • • • • • • • • • • • • • • . . •  $4.95 

Build Your OWl Searchlight 
U. S. Army Parabolic Mirror 

Praclslon Quality 

Dla. 
11 In. 
10 In . 
86 In. 

Focal Glass 
LenKth Thickness Price 

4 In. '>', In. $ 1 5. 
12 'AI In. 7/ 1 6  In.  75. 
1 8 '>',  In. 7 / 1 6  In.  1 25. 

Made by Bausch & Lomb & Par·  
sons. Perfectly ground and high 
Iy polished. 

A few 60 in. slightly used metal 
m irrors on  hand $225. ea. 

U.  S. Navy Divers Lantern 
Electric 150 watt. a,ny v oltage, so lid 
cast brass.  300 lb . test.  Weight 1 2  lb .  
Price . • • . . . • • • • • • • • • • • • . • • . • • • • • • • .  $8.50 

U. S. ARMY 

A IRCRAFT M I CRO­

PHONE 
Manufactured b y  western Elec­
tric, Breast type carbon micro­
phone transmitter. noise proof, 
complete with cord, plug and 
breastplate. Exceptional 
value . . . . . . . . . . . . . . . . .  $2 .95 

U. S. A rmy Engineers Prismatic Compass 
Pocket type 3 6 0 ·  Limited quantity . $1 0.50 

H UTCHI N S O N  PRISMATIC COM PASS 
3 in . dia.,  brass, black enam eled.  t m  
proved pattern, with opening in top, 
floating j eweled dial.  2 in.  Each . . . $16.50 

DYNAMOTORS D. C. to D. C. 
24-750 volt. Gen. Electric 200 
mills . . . . . . . . . . . . . . . . .  $27.50 
24-1000 Gen. Elec. 1000 mills 

550.00 

12-350 volt 80 mills . . . . . . . . . . . . . . . . . . . . . .  $18.00 
12-750 volt 200 mills . . . . . . . . . . . . . . . . . . . . . 30. 00 
32-350 volt SO mills . . . . . . . . . . . . . . . . . . . . . .  9 .00 
32-300 volt 60 mills . . . . . . . . . . . . . . . . . . . . . . . 7 .50 

Prisms, Binoculars, Ba�sch & Lomb, used, 
sl ightly ch i pped. 1 1 1 / 1 6  Inch long 
by *' inch wide • . . . . . . . . . . . • • . . • . .  $2.00 
Bunnell Resistance Box 1 to 10 ,000 ohms. 
A beautiful piece of laboratory or test 
apparatus. Complete with plugs. . . . . . . . $30.00 
New .6  H.P. 2-phase 60 cy. 220 v. _ 3450 
r.p.m. Westinghouse. . . . . . . . . . . . . . . . . . . .  $25.00 

New I %, H.P. I -phase 60 cy. 110 or 220 v. 
3450 r.p.m. Diehl. Ball Bearing. . . . . . . . . $55.00 

Motor generator, R & M 110 D. c. 3% H.P., 2 kw. 20 volt SO amp. . . . . . . . . . . . . . .  $120.00 

M OTOR GENERATORS 
120 d.c . ,  1 1 0  or 220 a.c . ,  500 cycles, 250 watt. 

$125.00 to $175.00 
120 d.c . ,  110  or 220 a.c .• 500 cycle, 500 watt. 

$175.00 to $250.00 
120 d.c . •  110 or 220 a.c . ,  500 cycle, 1 kw. 

$275.00 to $325.00 
120 d.c . ,  110 or 220 a.c., 500 cycle, 2 kw. 

$300.00 to $<125.00 
120 d.c. ,  110 or 220 a.c., 500 cycle, 5 kw. 

$425.00 to $550.00 
120 d.c. to 400 d.c. 2 kw . . . . .  $225.00 to $275.00 
120 d.c. to 600 d.c. 2 kw . . . . .  $250.00 to $325.00 

CONVERTERS 
"Wappler X-Ray Co. " 1 1 0  or 2 2 0  d.c.  input-75 or  
150 a.c.  output. % KVA . . . •  $45.00 3 KVA . . . .  $95.00 

1 KV A . . . •  $65.00 5 KV A . . . .  $110.00 
1 %  KVA . . . .  $75.00 

Radio Transmitting Key, large Navy 5 K.W.,  
b

.
ack connected, splendid action, %" heavy 

SlIver contacts. . . . . . . . . . . . . . . . . . . . . . . . . .  $10.50 

U. S. Navy rotary spark gap, enclosed multiple 
electrode, high speed, can handle 10 kilowatt. 
%. H.P., 110 v.  vertical motor (specify 
AC or DC) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $75.00 

Telegraph and buzzer portable sets, mahogany 
case, 2 tone 4 contact platinum point high fre-

i�n��e���er�e�di�eiep���,
e �Og�td�W���J:�s��;, 

transformer and 2 choke coils, receiver . •  , . $10.00 

Webster %" spark coil, 1 1 0  volt, 60 cycle 30 
watts, with vibrator . • • • • • • • • . • • • • . • . • • • • .  $5.00 

Motors, Synchronous, 220 v. 60 cycles 1800 R.P.M. �sH.P . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  $30.00 

Motors, Synchronous, 220 v. 60 cycles 1800 R.P.M. �1H.P. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . .  $60.00 
U. S. N. dOUble current generator, 450 volt at 
250 mills and 9 volts at 3 .75 amp. Complete 
with filter. May be used as dynamotor . . $55.00 

---,M I S C E L LA N Y---
all the camphor it is called upon to 
provide from Southern p ine and at a 
fraction of the cost. 

Importations of crude rubber in 
1940 amounted to 814,604 long tons, 
according to figures of the United 
States Department of Commerce. It 
would take 270 medium sized ships to 
carry a cargo of that amount from the 
East Indies to the United States. B e­
cause of the great distance this is the 
equivalent in ton-miles of at least twice 
as many ships, or 540, making the run 
from Europe to the United States. 

To bring from Chile the nitrogen 
needed to sustain the rate of explosive 
and fertilizer production, and other 
necessary chemical uses, during the 
second half of the calendar year 1 942, 
would take 300 sizeable ships making 
seven round trips a year. 

S ince dyestuffs, silk and camphor 
are relatively concentrated products, 
comparatively l ittle shipping space is 
required for them. Yet in 1940, a year 
of very restricted buying of s ilk, De­
partment of Commerce figures show 
44,857,055 pounds were imported. Dur­
ing 19 1 3. the last year of unrestricted 
purchasing of dyestuffs from Germany, 
42.840 tons of dyes were imported, 
chiefly from Germany. During 19 17, 
before the development of synthetic 
camphor, 8,621 ,000 pounds were im­
ported. 

The shipping requirements for these 
products would be 42 ships making 
a 2800 mile run-equivalent to the 
Atlautic crossing-yet the require­
ments of the American industrial 
machine now for the equivalent of 
these products are larger than in the 
years during which the Commerce 
Department figures were taken. 

Thus the long arm of chemical re­
search reaches out, not ouly to make 
the American industrial war effort 
easier. but to relieve the most acute 
of all present problems-shipping­
and to give the United Nations the 
vital materials required to win the 
war. 

M O R E  B U T T E R  

Assured b y  Protecting 

it from Mold 

M ORE than 75,000,000 pounds of but­
ter will be wrapped in specially im­
pregnated parchment paper during the 
current year to protect it from losses 
due to mold, reports the Du Pont Food 
Research Laboratory. Great quanti­
ties of butter are expected to be saved 
from spoilage as a result, thus helping 
to conserve stocks. 

MANHATTAN ElECTRICAL BARGAIN  HOUSE ,  I NC . ,  Dept. S . S . ,  1 20 Chambers St. , New York City 

Mold rarely can be recognized in 
butter except by an "off" taste, ac­
cording to food experts. Its growth 
can be retarded. even in warm weather, 
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however, by wrapping the butter in 
paper treated with a mold inhibitor. 
The baking industry also is attacking 
the mold problem in baked goods by 
incorporating mold retardants in in­
creasing quantities of bread, pies, and 
cakes. 

• • • 

F ISH PON DS-Ferti l izatian of fish ponds re-
sults i n  increased g rowth of smal l  plant 

l i fe. This  i n  turn makes possible a g reater 
production of fish, i n  a ratio of about 500 
pounds of fish per acre from a properly 
fertilized pond to 100 pounds for the ov­
erage unfertil ized pond. 

• • 

C I R C U I T  B R E A K E R  

Designed t o  Foil  Sabotage 

of Power Lines 

• 

D EvELoPMENT for war factory power 
systems of a new noise-proof "safety 
valve," called a limiter, that snuffs 
out 54,000-kilowatt torrents of elec-

Power-snuffer guards against sabotage 

tricity-equivalent to more than 70,-
000 horsepower-has made possible a 
new sabotage-proof method of distrib­
uting high-voltage power in factories. 
. "In this new system of industrial 
power supply, known as a secondary 
network, two separate circuits supply 
power to all parts of the factory," 
said Mr. J .  M. Wallace, Westinghouse 
engineer who developed the l imiter. 
"If one circuit i s  damaged, by sabo­
tage or a short circuit, the other cir­
cuit keeps electricity flowing to ma­
chines turning out war materials .  

"The ·limiter was needed to protect 
these double-circuit cables against 
serious damage from a short circuit, 
which might be caused by worn out 
insulation, by water seeping into a 
cable, or by a wrench falling across 
bare conductors. 

"Such a short circuit melts a pencil­
sized copper bar inside the l imiter, 
disconnecting the circuit. Otherwise, 
the short circuit might damage the 
cable more seriously and spread to ad­
joining cables. Once blown, the in­
expensive l imiter can be replaced by a 
new one." 

The average 600-volt factory power 
cable is expected to carry only 460 

kilowatts of electricity normally. The 
engineer stated that the l imiter i s  so 
des igned that it will not go into action 
as soon as this normal power is  ex­
ceeded, but will wait until the short 
circuit power builds up to many times 
the normal amount. 

"This delayed action is desirable, be­
cause most cables can carry an added 
electrical load for a short time," he 
said. "If the l imiter waits, the trouble 
may clear itself, avoiding power inter­
ruption for the replacement of a blown 
limiter. For example, if a wrench were 
accidentally dropped across the power 
lines, it might soon melt, ending the 
cause of the short circuit." 

But if the short circuit becomes seri­
ous, the limiter goes into action, stop­
ping the electrical flow in a s ixtieth 
of a second, Mr. Wallace explained. 
I t does this by heating a narrow sec­
tion in the copper bar through which 

the electricity i s  flowing to more than 
4,000 degrees, Fahrenheit, transform­
ing it into a vapor. Heat of the flow­
ing electricity also releases a blast of 
g'as from a piece of fibrous material 
surrounding the bar. The gas quickly 
blows out the electric arc between the 
melted ends of the bar, extinguishing 
the flow of electricity. 

L l F E·SAVE.R S U I T  

Can b e  Worn By 

Sailors on D uty 

A LIFE-PRESERVER suit built to cope 
with today's wartime sea hazards and 
featuring "built- in" flashlight, knife, 
whistle, and yellow hood and yellow­
palmed gloves is another contribution 
to the safety of American seamen. It 
has special construction affording im­
proved protection for long exposure. 

H O W 
O U T  

T O  
O F  

G E T T H  E M O S T 
L A T H E S  Y O U R  

No. 2 in a series of suggestions macle by the South Bencl 
Lathe Works in the interest of more efficient production. 

Keep Them 
Wel l  Oi led 

For lack of  oil t he  bearing was lost; 
For lack of a bearing the tank was lost; 
For lack of a tank the battle was lost; 
A ll for the lack of a film of oil, 

Paraphrasing the rhyme 
about the horseshoe nail, an 
army officer i s  said to have 
used this verse to emphasize 
the importance of lubrication. 

The proper lubrication of 
lathes and other machine 
tools will help our war effort All bearings should be ailed at regular intervals 
by preventing production in­
terruptions, and s av i n g  c r i t i c a l  
materials and labor b y  reducing the 
demand for replacement bearings, 
parts, and machines. 

South Bend Lathes, like other fine 
machine tools, have large oil r'eser­
voirs, felt wicks, and oil retainers to 
guard against lack of oil due to 
temporary neglect or oversight. But 
for best results the lathes should be 
oiled at regular intervals. Even a 
camel must have an occasional drink. 

Make Oiling a Habit 
All oil holes and oil cups should 

be filled at least once a day - oftener 
when top speeds and fe'eds are 
employed. Best practice is to fill each 
oil hole in a regular sequence so that 
oiling becomes a habit and no oil 
holes are overlooked. When the lathe 

is in service on two or more shifts, 
oiling the lathe should be the first 
daily task of each operator. 

Use Correct Grade of Oil 
When the correct grade of oil is  

used in a well designed bearing there 
is little or no metal-to-metal contact. 
However, when the wrong grade of 
oil is used, or if the oiling is neglected, 
the oil film will break down and the 
bearing surface may be damaged in 
a short time. 

Write for Bulletin No. H2 
Bulletin No. H2 giving more com­

plete information on oiling the lath<e 
will be supplied on request. Oiling 
charts for South Bend Lathes ( advise 
serial number ) ,  and reprints of this 
and other advertisements in this 
series can also be supplied. 

S O U T H B E N D L A T H E W O R K S  
Dept. 511  South Bend, Ind. ,  U.  S. A. Lathe Builders for 35 Years 
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WAR 
RUNBY 

nUrHOHl 
For Instance • • •  

. • . a pursuit '1 a soldier on B�� o t who fought as J I ' aan reports on ap andIng party . "Th a 
the best eq uipmen

' ey have 
Everybody had speci:, � l

e
d
ver �aw. 

. • . etc. e radIOS" 

Interesting! 
Watch far radio use in the war news _ yau'll  
find it in  the air - an the graund _ and at home! 

WITHOUT radio, the move­
ment of war would still be 

anchored by telephone lines-the physi­
cal hazards of the courier and visnal 
signals. 

Now war moves swiftly over the whole 
face of the earth-instantaneous radio 
communi cation thru the ether instead of 
over copper wires has blasted the bar­
riers of space and time. 

So today all our radio production cen­
ters on war use. 

Dnt what of tomorrow-what effect will 
this have upon the future-after victory ? 

One thing is certain-it will revolu­
tionize and speed the great new future 
form of transportation. 

Radio has never been universally neces­
sary in transportation before. I n  auto­
mobiles-on trains-it has been enter­
uinment-in boats it has been a great 
aid but not an essential. 

But today for the future, in that great, 
new universal transportation that is form­
ing itself-the airplane-radio is essen­
tial as the engine itself. 

And- mark this well-airplanes and 
radio are two of the four great industries 
destined to lead this country back to busi­
ness normalcy after the peace is won. 

Zenith's leadership in the radio industry has been 
established by a constant achievement of "firsts . "  
Repeatedly, ideas " brand new" when Zenith "first" 
introduced them, later became essentials on aU radios. 
And that same "forward thinking" of engineers and 
factory and organization now concentrates on war 
production of the thing we know-radio-exdusively 
radio. \Ve are progressing -we learn every day-and 
this new experience will inevitably reflect itself when 
Zenith again produces for veace. 

-a Zenith Radio Dealer near you is giving reli­
able service on all radios-regardless of make. 

ZENITH RADIO CORPO RATION -CHICAGO 
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The new self-buoying garment being 
made by the B. F. Goodrich Company 
weighs a few ounces over 14 pounds 
and slips on over a sailor's regular 
clothes . In an emergency, it can be 
donned in a few seconds. 

vVeighted soles keep the wearer up­
right without effort, so that he floats 

Not a "Zoot su it," 
but  the 

latest equ ipment 
for  saving 

l ives of seamen, 
th is zipper­

equ ipped cover-a l l  
i s  self­

bouya nt, qu ickly 
donned in 

case of emergency 

head and shoulders above the water .  
A specially designed neckband prevents 
leaking of air or water.  

Tests have shown that the suit is 
"manageable" enough to be worn dur­
ing duty on shipboard as a shield from 
wind and spray. In that case, the "non­
skid" material of the gloves permits 
handl ing of equipment without slip­
page. 

• • • 

WAR P ROGRAM-For every hundred dol lars 
spent in the U n ited States War Prog ram, 

$23 goes for a i rplanes; $2 1 goes for tanks, 
guns, and ammun ition ; $ 1 2  goes for transport, 
equ i page, and m iscel laneous suppl ies; $ 1 0  
goes for naval sh ips; $ 9  goes for i ndustrial 
fac i l it ies; $8 goes for posts, depots, and sta ­
tions; $5 goes for merchant sh ips ; $4 goes 
for stockpi le and food exports; $3 goes for 
pay, subsistence, and travel for the a rmed 
forces; $1 goes for housing; $4 goes for mis­
cel laneous war expenditures. 

• 

ASI A'S S E C R E T  

How Long Has Man 

Been i n  Ameri ca1 

• • 

S IBERIA holds the secret as to when 
the first human beings came to 
America, how they got here and 
whence they came, according to Dr. 
Edgar B. Howard, vice-director of the 
University Museum, Philadelphia. 

But science cannot yet give a defi­
nite answer to the query : How old is 
man in America. Opinion in arch­
eological and anthropological circles 
revolves around the estimate of  about 
I O,OOO years ago for the advent of man 
on this continent, Dr. Howard ex­
plains, but extreme estimates range 
from about 2000 B.C . to 70,000 years 
or more ago. 

"Many secrets, so far as our own 
country is concerned , are locked up 
in Siberia," Dr. Howard said. "Un­
til we know more of  the glacial 
geology, anthropology, and archeology 
of this region, we cannot hope to 
answer, with any degree of satisfac­
tion, questions such as that relating 
to migration routes, the culture stage 
reached by these early wanderers, and 
many others which are necessary as 
a foundation to a real understanding 
of American prehistory . "  - Science 
Service .  

M I N I A T U R E  M O T O R  

Runs o n  Dry BaHeries, For 

Special ized Appl ications 

AN electric moto1' that weighs only 
six ounces and measures approximately 
one by one by two inches, has recently 
been designed by Delco Appliance 
Division of General :\;lotors for spe­
cialized industrial and other applica­
tions in war production. These motors 
operate at speeds ranging from 5000 
to 12,000 revolutions per minute, with 
outputs of from one to two watts .  
Operating voltages may be 6, 12, or  
24 volts, supplied by dry batteries, as 
required. 

K N I F E  SH E A T H  

M ade o f  Plastic, i s  

Light i n  Weight 

REPLACEMENT of aluminum in non­
military production is  one of the side-

Another war-time metal replacement 
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l i l lc accomplishments of Plexiglas, 
which in itself plays an important 
military role in the form of trans­
parent observation sections and tur­
rets in bombers and fighters. One of 
i ts  latest uses is in a knife sheath 
which fastens to the belt of packing­
house workers ; aluminum was previ­
ously used in order to reduce weight. 
The new sheath, formed from scrap 
pieces of aircraft p lexiglas, is  even 
lighter in weight than the aluminum, 
can be easily washed, has a sanitary 
appearance, and is extremely tough. 

LOCK N U T  

Locks t o  Bolt, 

Not to Work 

A ONE-PIECE lock nut which anchors 
the nut firmly to the bolt and not to 
the work is shown in one of the 
illustrations in this column. These 
An-cor-Iox lock nuts are provided with 

Locking ring prevents "walk ing off" 

a locking r ing pel'manently inserted 
and forming an integral part of the 
nut. This ring is of a soft, non-spring­
ing metal which, when the nut is 
drawn up to the required tightness, 
spreads and flows inward around the 
bolt threads . This locking ring stays 
deformed even after removal and offers 
pos itive drag which prevents the nut 
from working off under conditions of 
vibration or shock. 

S P E E D  I RO N  

Soldering Heat Reached 

I n  Five Seconds 

A NOVEL departure in the des ign of 
soldering irons is shown in one of 
the accompanying photographs. The 
heating element of this unit is a loop 
of No. 1 1  copper wire, the ends of 
which are held firmly in place by means 
of two removable plugs . Contained in 
the hous ing just above the grip of the 
iron is a transformer, designed to op­
erate on any standard 1 10- 120 volt 
A.  C.  circuit. When the trigger in the 
liandle is pressed, current from the 
transformer flows througl1 the loop 
of copper wire, bringing it to solder­
ing heat in an average of five seconds . 
The trigger switch is so arranged that 

I M M E D I A T E  D E L I V E R Y  
LATEST TYPE INDUSTRIAL Be LABORATORY EQUIPMENT 

With 
Inlet Outlet Price A. C. motor BRONZE GEAR A N D  

CENTRIFUGAL P U M PS No. 1 Cen�:lfugal 
No . 4 

%." 
%" 

l ' • ,8 $ 8.50 525. 00 ;2: 13.50 32. 00 
No. 9 

No. 1 ;':! G �;ar 
No. 2 
No.  3 
NO. 4 
No. 7 
No. 9 
No. 1 1  

H EAT R E G U LATO R O U T F I T  

Com plete 

with 

Accessories!  
$2 1 

G E H Economy Special ! 

-The finest two-piece out­

fit on the market. Consists 

of an all el ectric 

Minneapoli s  C o n ­

trol Motor and a 

G e n e r a l E l ec tr i c  

Thermostat. Motor 

is  operated off your 

nearest light socket 

and has a built-in 

transformer supply-

ing low voltage to 

the room thermo­

stat. The thermostat i s  adj ustable from 

50° to 80 ° .  

Easily installed on  any type furnace. 

Smal l  P iston Type A i r  P u m p  
Can b e  used for all purposes where low pressure 
air is required. Develops 1/3 cu. ft. of air at 
15 lbs. pressure. Suitable for aquariums. Takes 
care of 6 to 8 tanks. Piston type. all brass 
cylinder. Belt driven. Universal AC-DC motor. 
Mounted on neat base. Complete. $1.95 

%" 
%" 
3 '  • ,8 
%" 
%0'" 

1 " 

1 %:" 

Pr,l,ce S 9.00 
1 0 . 00 
11.50 
12.50 
1 5 . 00 
16.50 

1 16.50 

With A . C .  motor .. .. .. 

35.00 

525. 00 
27.50 
28.50 
32.00 
37 . 50 
49.50 

l ;�'" 48.50 on request 

DURAKOOL M ERCURY SWITCHES 
T h i s  metal mercury switch overcomes faults o f  
usual mercury switches. M a y  be turned a full 
360 0 •  Has thousands of known applications from 
tiny lab instruments to gigantic power controls .  

1 A m p .  . . . . . . . . .  $ 1 . 10 
3 Amp. . . . . . . . . .  1 . 65 
5 Amp. . . . . . . . . .  1 .65 

10  Amp. . . . . . . . . .  2 . 00 

20 Amp. 
35 Amp. 
65 Amp. 

200 Amp. 

. . . . . . . .  $3. 15 

. . . . . . . .  5.50 

. . . . . . . .  1 I . 00 

. . . . . . . .  50.00 

General Electric Immers ion H eaters 

8u1tb.Uit; 101 heating liquids tanks. kettles. etc. 
( 1  KW raises temperature 1000 F 3 gallons per 
hour.) Fitted for 1 �2" iron pipe thread. Can 
bp used as 110, 220 volt or 3 hp.at 1 1 0  volt. 
600 Watt . . . . . . . . $ 7 50 1200 Watt . . . . . $ 1 0. 5 0  
750 " 7 . 50 2000 " 1 2. 50  

3000 Watt . . . .  $ 1 5 .00 
Synchronous Motors 

New Emerson 1 00th H.P .. 900 R . P . M .  1 1 0  volt 
60 cycle hollow 25/32 shaft vertical or horizontal 
mount. no base. Has many applications . . .  $7.50 

EXHA UST FANS,  BUCKET BLADES 
General Electric A .C . 1 1  0 volt  motors. 

R . P  . M .  cu. ft. Price 
per min. 

9' 1550 550 $ 1 2 . 00 
W UOO no IL50 
12" 1 750 800 18.00 

16" 1750 1800 2 1 . 00 
16" 1 140 1650 27.50 
18" 1750 2500 22.50 
18" 1140 2100 32.00 
20" 1 1 40 2800 36.00 
24" 1 1 40 4000 42.00 
24" 850 3800 45.00 
Other voltages & frequencies avai1able at slightly 
higher prices. 

H EAVY DUTY TWI N  
COMPRESSOR 

. Complete automatic twin cylinder outfit 
fully equipped with a heavy duty � 
H.P. motor, air tank (300 Ibs. test-
150 lbs. A.W.P.) ,  automatic adj ust­
able pressure switch, gauge, check 
valve, safety valve and drainer. etc. 
Delivers 150 Ibs. pressure. Displac� 
ment 1.7 cu. ft. per min. 

Models D H G V4 
11" I 24" tank A.C. 110 or 220 Y. 60 cycle 

$57.50 

16" I 30" tlnk A.C. 110 or 220 Y. 60 cycle 
$64.50 

Larae stock ot air compressors, Y4 H. P. to 20 
H . P. A.C.  and D .C . ,  all voltages, 1 to 120 
C. F. M .  d isplacement, bui lt  for a l l  requirements. 

Additional data on request. 

FORCED DRAFT BLOWERS COM PLETE WITH M OTOR 
TYPE H.P.  R.P.M. CU. FT. MIN. INLET OUTLET PRICl! 
o l/�O 1750 1 60 4 ��" 3%," $22.00 
0 �'2 �8 1750 350 6%" 3%'" 25.00 
1 1/6 1750 535 6 "  4%'" 30.00 
1 % �1t 1750 950 7%" 6 "  37.50 
1 % \2 1750 1900 9 %" 7 "  75.00 

PRICES QUOTED ARE FOR A . C. 1I0 V. 60 CYCLES ONLY. 
OTHER VOLTAGES ON REQUEST. 

P I O N E E R A I R  C O M P R E S S O R  C O . ,  I n c . 
120-5 CHAMBERS ST. NEW YORK CITY, N. Y. 
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The Waldorf offers its "fte,ohle.li'Ving" plan 

for 1942 on three different schedules : 

AS10R\ J\ APAR1MEttlS . . . one.rooUl apar\Ulent8 

that "live" like three rooUlS . . .for restricted budgets. 

WALDORf ROOMS . . . lar ge, boUlelike ro oUl8 and 

distinctive suites {or individual or taroily living. 

l"E lOWERS . . . distinguished apar\Ulent.boUleS ' " 

2 to 8 rooUlS . . . COUlplete privacy . . . service pantries. 

A" o,ia AportD'en'" Woldo,! 1\00"'" ",d 

homes in The Towers are serviced by The 

Waldorf's skiUe� staff . . · including Ulany 

,ried.and.,,,,e e",ploy- fro'" the original 

Waldorf . Concrete and steel, The Waldorf is 

one of the staunche�t buildings in "New 

yo,k . On gua<d day and nigh' .,e """"d 

e",ploye .. , all U. S . citizen, • • • all bonded. 

l \li 'II l\lD Otf . U1 0R\ 1I 
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RCA. The Illinois Central is using 
sound to direct operations in one of 
its most important classification yards, 
and has installed complete radio and 
paging facilities on its new "Panama 
Limited." The Michigan Central is 
increasing the efficiency of its Detroit 
terminal by the use of a complete sound 
installation. A comprehensive system 
has also been installed by the Chicago­
Northwestern Railroad in its Chicago 
offices and yards, while the Pennsyl­
vania i s  putting special sound equip­
ment in 40 coaches .  

Among other important new sound 
installations is a "military" mobile 
public address system placed at the 
Tank Destroyer School in Texas . This 
unit is mounted on a trailer which can 
be moved to any part of the camp 
where it may be needed for both in­
struction and entertainment. So suc­
cessful has been the installation that 
the first unit has been enlarged and 
expanded in usefulness .  

A southern shipyard is  using sound 
equipment to carry the ceremonies of 
launchings to all parts of the yard, so 
that employees can know what is hap­
pening without leaving their j obs. A 
second southern yard is using sound 
for communication between shore and 
ships being moved about from dock to 
dock during fitting operations . A mea­
surable increase in efficiency has been 
noted. 

B E LT AT A X I S  

Inflated With C02. Has 

Auxil iary M o uthpiece 

D ESIGNED to cope with today's sea 
hazards, a two-pound self-inflating life 
belt is now under production at a B .  F. 
Goodrich plant. In one of our photo­
graphs is shown a rack of these belts 
awaiting test in a water tank. In use, 
the belts are inflated by a carbon-

It floats, and supports the wearer 

dioxide cartridge, but a mouthpiece 
and tube is attached to each of two 
rubberized chambers to enable wearers 
to maintain buoyancy when necessary. 

V E LO M ET E R  

For D irect M easurement of 

Velocity of Air  Streams 

AIR conditioning systems, both win­
ter and summer, which require the use 
of forced air ducts, have developed a 
need for s imple and accurate means of 

I ndicates a i r  currents on scale 

measuring air velocities. Thus, aIr 
conditioning engineers, architects, and 
others concerned with the distribution 
of cooling or warming air, will find 
many uses for the Alnor Velometer, 
shown in one of its forms · in an ac­
companying photograph. 

In this instrument, which may be 
used with a variety of j ets for appli­
cation to different air measuring prob­
lems, there is a vane to which a pointer 
is attached, hair springs to control the 
vane, and a magnetic damping system. 

It is unnecessary to include the time 
element in measurements with this in­
strument, as the pointer indications are 
a direct measurement of air speed. 

• • • 

MOTHS-One female moth and  he r  de­
cendants in  a s i ng le  year, if  un molested, 

can destroy as much wool as 13 sheep can 
produce in  the same period . 

• • 

W I N DO W  C U RTAI N S  

Stop Light and Flying 

Glass Splinters 

• 

R EINFORCED felted cattle hair is now 
being used to produce a blackout cur­
tain which also serves as protection 
against flying glass .  The reinforcement 
is in the form of wire mesh or a fabric 
center, and the curtain material i s  sup­
plied in rolls measuring nine or twelve 
feet in width by 50 feet in length. 
Known as Ozite, this felted hair cur­
tain is manufactured by American Hair 
& Felt Company. 
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To Get on Top 
in Your Job 

B O O K S  
READING ENGINEERING DRAWINGS 
G. F. Bush 
60 pp. ilIus. 8 Y. by 1 1 .  $2.00 

Airplane drawings, machine and structural 
drawings are c overed in detail. Fundamentals 
common to all branches of the fi eld are 
stressed. Actual manufacturers' working prints 
are included among the drawings. 

AIRCRAFT ENGINE MAINTENANCE . 
Lieut. James H. Suddeth 
374 pp. illus. 6 by 9. $2.75 

Careful instruction on the aperating and con· 
struction principles of the aircraft engine and 
accessories, as well as detailed study of main­
tenance procedure. Practical workable informa· 
tion. 

AIRPLANE MAINTENANCE 
Hubert G. Lesley 
511 pp. 384 illus. 6 by 9. $2.75 

An authoritative volume, presenting all the 
matedal nec essary to the airplane mechanic. 
Materials, construction of airplanes, servicing. 
testing, are covered clearly and simply. 

PRINCIPLES OF RADIO 
Keith Henney Fourth Edition 
549 pp. no illus. 5 Y,  by 8 Y2 .  $3.50 

A favorite with beginners. The rec ommended 
text for the c ourse sponsored by the U .  S. 
Office of Education and the U .  S .  Signal 
Corps. Guides the student in easy stages to 
a working knowledge of radio. 

ESSENTIAL MATHEMATICS FOR 
SKILLED WORKERS 

Harry M. Keal and Clarence J. Leonard 
Trade Edition 

3 1 7  pp. 218 illu •. 4% by 7. $2.00 

Covers review arithmetic, geometry. algebra, 
trigonometry and applied technical problems. 

STRENGTH OF MATERIALS 
Mansfield Merriman. Eighth Edition Re-

vised by E.  K. Hankin 
1 48 pp. 71 illus. 5 Y. by 8 Y, .  $1 .50 

An old standby in modern dress. The material 
has been c ondensed and brought up to date, 
and now includes information on materials 
such as plastics and aluminum • 

O N  A P P R O V A L  
John Wiley & Sons, Inc. 

440 Fourth Avenue, New York 

Kindly send me the following books on ten 
days approval : ( Check books desired ) 
o Bush : Drawings D Suddeth : Aircraft 

D Lesley : _ Maintenance 0 Henney : Radio 

D Keal & Leonard : Math. 0 Merriman­
Hankin : Materials 

If I decide to keep the books I will remit 
their list pric e ;  otherwise, I will return them 
postpaid. 

Name .... . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . > 0  . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Address .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
City and State ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 

Employed by 
SA· l l ·42 
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TH E H EN RY SYSTEM 
Of Finger Print 

Classification 
and 

Identification 
is now in use by most 

of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require­
ments. 
The only book based on the Henry 
System is Frederick Kuhne's 

"TH E FINGER PRINT 

INSTRUCTOR" 
I n  this 182-page book, written b y  a 
noted finger print expert who was 
for many years in the Bureau of 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 
Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

$4.25 postpaid 
New 1 942 Printing 

Order From SCIENTIFIC AMERICAN 
24 West 40th Street, New York, N.  Y. 

F R E EliIT'f"f�� �=,=:::-.��;':'.'l;= :e :i 
Annual Bargain Catalog of 820 pages. 01d�time favorites ���t.es�;���T�:.e!\e:,s. �u:;ty��e;��h���!:�:il��::�\�;:f:; 
and thousands of inrlividual customers. Send postcard 
toda, for our new 1 94 3  cataloc, UBargalns In Books." 

THE B O O K  S U PPLY C O M PANY, Dept. 1 9& 
564-566 West M o n roe St •• Chlc.ao. i l linois 

When you write to 
advertisers 
• The Editor will appreciate 

it if you will mention th at 
you S C I E N T I F I C  saw 
it in A M E R I C A N  

HAVE AT Y O U R  F I N G E R T I PS 
the information you need for the I 
accurate design and construction of 
any mechanical device. Get the book 
that, in its latest edition, presents 
2987 practical drawings, with ac­
curate, understandable descriptions, 
of mechanical movements, devices, 
appliances, and so on, used in ma­
chinery for every conceivable pur­
pose. 

"T H E  E N G I N E E R'S 

S K E T C H  B O O K  

OF M EC H A N I CA L  MOV E M E N TS" 

By Thomas W. Barber 

$4.35 postpaid 

Order From SCIENTIFIC AMERICAN 

24 West 40th Street, New York, N. Y. 
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I n d u st r i a l  G r ow t h  

New Produ cts a n d  Processes That Reflect Appl ications 

of Resea rch to Industria l  Produ ction 

M A R KI N G  M AC H I N E  

Uses Acid Dye to Make 

Permanent Mark 

I NK marking of tubular parts such as 
collars. r ings. flanges, and so on is 
simplified with the new motor-driven 

Speedy and easy to operate 

machine shown in one of our illush'a­
tions. The marking rnay be appl ied to 
either smooth or sand-blasted finishes . 

A marking speed of as high as 30 
pieces per minute can be attained 
under ordinary conditions . In opera­
tion, the part is placed by hand on a 
protruding mandrel and the I'Otating 
die imprints the mark. whereupon the 
part is automatically ej ected. 

The ink used in this 11lal'king 
machine, manufactured by the Acro­
mark Corporation. is  a liquid dye with 
an acid content, dissolved in alcohol . 
The slight amount of acid in the dye 
quickly exhausts its energy after hav­
ing etched the surface sufficiently to 
cause the dye to adhere permanently .  
The etching is so slight that the ink 
does not inj ure the surface nor is it 
dangerous to use. 

It is claimed that marks made with 
this  machine remain permanently 111 
weather and handling tests as well as 
salt water, gasoline, and oil tests. 

S A F E T Y  S O LV E N T  

Developed to Replace Naphtha, 

Gasol ine,  Kerosene 

A NEW hand-wiping safety solvent 
which is to be marketed as a safety 
replacement for naphtha, gasoline, and 
kerosene in removing cosmoline from 
rifles issued to troops, is also applica­
ble for industrial use as a naphtha 

substitute for grease cleaning amI 
hand-wiping operations in ordnance 
factories or shell plants. The new 
solvent, developed by The Curran Cor­
poration, is marketed under its blanket 
trade-mark of Gunk XP-9Z ; it is to be 
used as a concentrate and to be diluted 
with water. 

This new solvent, in spite of its high 
solvency against miner'al oil or dirt, 
does not de-oil the skin, has no toxic 
vapors, no flash or fire point, and 
leaves a rust preventive film so thin 
it cannot ordinarily be detected . 

S H O P  T R U C K  

Motorized, Carries Loads 

to Half a Ton 

POWERED by a s ingle cyl inder, four­
cycle gasoline engine which develops 
over 70 horsepower, a s imple fric­
tion-drive truck is  now available for 
industrial transportation. The body of 
this truck is so designed as to con­
veniently carry bulky material, boxes 
of parts, or long bars and tubes. The 
rear of the truck can be quickly fitted 
with seats so as to make the unit avai l­
able for transporting officials and visi­
t()!'s around large plants. 

The steering of this vehicle, recently 
announced by The Buda Company, is 
accompl ished by one hand through an 
easily operated lever. The truck will 
turn completely around in a seven foot, 
three inch radius and, because of 
its three-wheel construction, can be 
maneuvered easily in narrow aisles . 

Engine and gasoline tank are located 
under the seat. which can be quicklv 

For plant p ick-ups ond deliveries 
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thrown back to provide access to the 
entire power unit and drive. The brake 
is so arranged as to be controlled by 
a conventional pedal or to be auto­
matically applied the instant that the 
operator leaves his seat. 

P R O T E C T I V E  O I L  

Removes Surface Impurities, 

Prevents Corrosion 

OIL which is claimed to have the 
valuable property of completely remov­
ing perspiration, water, oil, and dirt 
from steel surfaces is known as Polar 
K, and is a development of The Curran 
Corporation. The new oil is said to be 
superior to alcohol for dehydrating 
and cleaning steel surfaces, bearings, 
or similar parts which have become 
wet or have been left with a film of 
grinding emulsion. It instantly dis­
places and absorbs water and leaves 
a thin film of lubricant and rust pre­
ventive. The Polar oil is  completely 
soluble in hydrocarbon and lubricating 
oils and no subsequent cleaning pro­
cedure is necessary to remove the film. 

WET G R I N D E R  

Large Wheel For Grinding 

Hard M etal Tools 

A NEWLY designed 20 inch wet tool 
grinder incorporates in its heavy, 
streamlined construction improvements 
for grinding all hard metals, alloys, and 
tungsten carbide. 

The standard machine illustrated 
features a new tool rest and wheel 
dresser. The tool rest is adj ustable to 
any desired angle and has a replace­
able steel wearing plate. The wheel 
dresser adj usts in and out from the 
wheel by means of a detachable hand 
crank which actuates a protected screw 
mechanism. The circulating coolant 
system with regulating valve located 
in the sludge pan to the right of the 
tool rest, provides quick, easy regula­
tion of the coolant flow. 

The grinding wheel furnished with 
this product of Hammond Machinery 

For heavy duty, h igh  production 

Builders, Inc. , is  20 inches in diameter 
by 2H inch face with a 9 inch hole 
for mounting on a large-hole wheel 
flange. The heavy cast wheel hood 
with hinged cover provides easy and 
quick wheel changes. 

VA R I A B L E  S P E E D  

B uilt Into Pu l ley 

On M otor Shaft 

I .'!FINITELY adj ustable over a three-to­
one ratio of speed ranges for motors 
from fractional to five horsepower, a 
new self-contained motor pulley forms 
the actual drive element between the 
motor and the driven shaft. Thus all 

auxii iary equipment such as 
dri ves, gears, and so on are eliminated. 

This variable-speed device, manufac­
tured by Reeves Pulley Company, con­
s ists of an assembly of two facing 
cone-shaped disks. One is stationary 
while the other sl ides laterally and is 
loaded by an adj ustable compression 
spring. This whole assembly is  
mounted on any standard motor shaft. 
A motor base with an adj usting hand­
wheel is also an essential part of the 
variable-speed drive. By means of this 
handwheel the motor, and hence the 
disk assembly, may be moved forward 
or backward. By means of this motion, 
the special V-belt used for driving is 
made to contact a changing arc on the 
disks. Thus, when the motor is nearest 
the driven pulley, the V -belt is at the 
largest arc of contact and maximum 
speed is obtained on the driven ma­
chine. Turning the handwheel so that 
the motor moves away from the driven 
shaft causes the V-belt to run over a 
smaller arc of contact and to reduce the 
speed. 

With this pulley, belt, and motor 
base arrangement speed adj ustability is 
infinite between maximum and 111ini­
mum. Changes are made while the 
driven machine is running, and any 
required speed is  accurately maintained 
as long as desired. 
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FOR A lEW THR ILL 
Card and 

Photo 
STEREO· 
MIRROR 

Single pictures and prints ap­

pear in three dimensions when 

seen with our scientific device. 

Thousands are delighted with it. 

Order one today. Price $4.50 

NU-M IRROR COMPANY 
BRI DGEPORT. CONN.  

Take first step, Without obligation, 
towarQS protecting your invention. 
Mail coupon today for free "Record 
of Invention" form to legally dis .. 
close your invention. We also send 
Free 48-page "Patent Guide" con ­
taining instructions on how to 
patent and sell inventions ; de­
tails of search service s ;  easy pay­
ment plan ; other interesting facts. 

��1""!'9' 

Please send me your 48-page "Patent Guid e "  
and y o u r  specially prepared " Record of Inven­
tion " form FREE. This request does not obli­
gate me. 

I 
I 
I 

Name . .  . . . . . . . . . . . . . . . .  I 
Address . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . .  : 

I City . . .  (Pi�a;� . ��ite ' ��. p'r'int :t�t;:IY'>" " " ' " I 
L _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  J 
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Send for FREE LITERATURE on , ��ENTS I/' )  
AND TRADE MARKS [ i  

C. A.SNOW& CO. L�I, Reg. Patent AttorneysSince I 875 U 
430 SNOW BLDG. WASHINGTON, D.C. 

A L N I C O ·"l.o .. ts .. � 
M A G  N E T  S ·  5" 
I "  x :va" x 3/ 1 6" B A R S 2 for SOc 

2'/4" x 0/." x '12" 2 for $1 .50 

L I FTERS - $2.00 - $3.00 - $4.00 

BlAN. 64-V4. Dey St • •  New York 

The DECIMALIZER shows In a few simple 
manipulations J ust where to place the decimal 
point In - the result of any computation Involving 
several elements, part or all of which may be 
decimaIs- for example, in such a problem as 
( 9  x . 0432 x 74.1 x 3.8) -;- (245 x . 0093 x 36) .  
The DECIMALIZER removes that "decimal point 
hazard " inherent In computations made with the 
slide rule or otherwi se. 

Pocket size ; durable (stainless steel ) : exceed� 
lngly smooth in action. Furnished In leather 
case, with complete directions for using. Price 
sa. postpaid ; with extra. easily Interchangeable 
scale which enables the Instrument to perform 
extended multiplication and division. 50 cent. 
additional. Money back. If returned within 10 
days. 

GEORGE H. MORSE 
927-28th Street South Arllndon. Va 

BLACK LIGHT 
(Ultraviolet) 

Lighting outfits and U.V. lamps for all purposes. 
For - 011 Sand Recognition, Necrotic Diseases. 
Orlmlnal Investigation. Medical and Chemical 
Research, Spectacular and Stage Effect, Germici· 
dal Destructien. Laboratory. Fading Tests, etc 

Write for information and Catalogs. 
KEESE ENGINEERING CO. 

Hollywood. Calif. Dept. 8 EL 
Lighting Engineers lor 50 years. 

P O O R  
E Y E S I G H T ?  

Try the New PIKE 
Electric Reader 

A boon for elderly 
people and others with 
poor eyesight. Wonder· 
ful for doctors. ocien· 
tists and draftsmen. 
Write for free information 
and detalIB of this new In. 
vention that makes read­
Ing matter 3 times larger. 

Elizabeth. N. J. 

COMPLETE HOME-
STUDY COURSES 
a n d  e d u c a t i o n a l 
h o o k s. s l i g h t l y 
used. Sold , rented , 
exchanged. All sub· 
j ects . Money-back g u a r a n t e e. Cash 

paid for used courses. Full details and illus­
trated 76 ·page bargain catalog FREE. Write today. 

N E LSON COMPANY 
500 Sherman, Dept. L.243, Chicaga 
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A T r o o p s h i p  O f  T h e  S ky 
Cargo Pla nes of the U n ited States Army Are Now 

Carrying Troops, Jeeps, Tru cks, a n d  Mi l ita ry Supp l ies 

A L E X A N D E R  K L E M  I N 
Aviation Editor, Scientific American Re .. 
search Professor, Daniel  Guggenheim School 
of Aeronautics, New "fork U niversity 

THE Germans were the first to grasp 
the tremendous possibilities of the 

theory that greater mobility in both of­
fensive and defensive warfare could be 
secured by transporting troops and 
weapons by airplane. Their Junkers 
52, a relatively slow and plodding but 
roomy and rel iable type of plane, has 
been carrying supplies, weapons, in­
fantry, and parachutists to Norway, 
to Libya, to the Russian front. 

Our own Air Corps. or let us say 
rather our Army, was a l ittle slow in 
realizing the potentialities of air troop 
transport. Today, however, thanks in 
part to the conversion of some splendid' 
transport airplanes, we are as well 
equipped as any for aerial transporta­
tion ; an endless stream of cargo ships 
is flying to China to replace the Burma 
road, to Northern Africa, and to other 
fighting fronts. 

Now, for the first time, the War De­
partment has permitted the release of 
pictures and information on the Cur­
tiss Commando or C-46, a huge twin· 
engined airplane which originated as 
an airliner, and on which $2,000,000 
has been lavished in five years of de­
velopment and research. The Curtiss 
Commando has a wing span of 1 08 
feet, a gross weight of 50,000 pounds 
when fully loaded, and is powered by 
2000 horsepower Pratt & Whitney 
engines . ( I t  is a s ign of the fully co­
operative spirit of the times that a 
Curtiss-W right subsidiary readily ac-

Specia l  ramp permits rapid entry 
and exit of soldiers a n d  vehicles 

cepted the installation of Pratt & Whit­
ney engines because these were quickly 
available, instead of insisting on the 
use of Wright Aero1lautical Corpora­
tion "Cyclones, "  which al'e in all re­
spects the equivalent of the Pratt & 
Whitneys. )  

A huge door split i n  two parts and 
swung over head gives access to the 
interior of the Commando. With this 
door open and a specially designed 
ramp in position, a large group of 
soldiers can rush up or down the ramp 
at the double and enter or leave the 
spacious interior of the huge ship. 
The Commando can carry many other 
things than large bodies of men. Jeeps, 
for example can be driven up the ramp 
and right into the cargo compartment. 

No details are given as to size or 
useful load of this transport, but we 
do know that the plane was originally 
planned as a 36-passenger luxury 
liner. Soft upholstery, roomy seats, 
wide aisles, and convenient lavatories 

Windshield of p i lot's cockpit i n  Curtiss CQmmando blends imperceptibly into stream ­
l ined fuselage. Smal l  windows replace normal lavish window space o f  the a irl iners 
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While armament detai ls of the side blister and  pecu l iarly shaped nose of Boe ing 's 
new Sea Ranger are not avai lable, they doubtless spel l  "trouble" for the Japs 

have now given way to the vast in­
terior of the cargo cabin. In one of 
our photographs is  seen a "j eep" in 
the cabin, together with a number of 
fully equipped infantrymen occupying 
specially des igned s ide seats. 

The all-metal frame of the com­
mando has been specially reinforced to 
accommodate heavy concentrated loads 
such as artillery, army tractors, trucks, 
aircraft engines, aviation gasol ine, and 
other equipment and materials which 
may be required by a modern Army. 
That such reinforcement may well be 
necessary will be clear when we re­
member that in maneuver and under 
the action of gusts the dead weight of 
a two-ton truck may be multiplied 
into an effective, although temporary, 
weight of 10 tons or more. 

While the Commando lands much 
more slowly than pursuits or bombers, 
as may be vitally necessary when land· 
ing in rough fields, and flies more 
slowly than such speed demons, it has 
managed to span the Atlantic in a non­
stop fl ight of l ittle more than nine 
hours. 

To illustrate the cargo-carrying ca­
pacity of the Commando we are given 
this interesting piece of information 
by Burdette S. Wright, Vice-Presi­
dent in charge of the Airplane Divi­
sion of Curtiss-Wright. "Twenty-five 
transports of this type would have 
transported all of the estimated 30,000 

Commando's reinforced fuselage 
supports both troops and jeeps 

tons of material carried by 7700 trucks 
over the tortuous Burma Road during 
an entire month." 

T H E  SEA R A N G E R  

From its A ppearance, 

Bodes I I I  to Japanazis 

B OEING AIRCRAFT has produced a new 
type of naval aircraft, designated 
as the XPBB-I,  which is intended for 
use as a patrol bomber, with a very 
long range, powerful armament, and 
a heavy bomb load. The Sea Ranger 
as shown in the photograph is to be 
in the same class for over water use 
as the Boeing Fortress for over land 
use. Why, then, only two engines ? 
Because two enormously powerful en­
gines will enable the craft to do all 
that four smaller engines can do, and 
reduce the complexity of installation. 
Vie have an analogy in the four-en­
gined Douglas DC-4 for which the 
Curtiss-Wright CW-20 with its two 
engines furnishes a substantial equiva­
lent. The Sea Ranger is of all-metal 
construction and has complete l iving 
accommodations for ten men when on 
an extended operational fl ight. The 
enormous size of the boat i s  well il­
lustrated by comparing the size of the 
man with the cockpit from which he 
is looking out, and also by the man 
seated in a door of the hull proper. 
The nose has a curious shape and 
probably carries powerful guns. The 
windshield slopes back quite gently. 
We see a blister on the s ide of the 
hull which must mean more trouble 
for the Japs if they should ever attack 
the Ranger. One of the beauties of these 
large aircraft is that they can defend 
themselves against the most agile 
single-seater fighter. The boat has a 
pronounced, sharp keel l ine forward, 
which looks as razor-like as the keel 
line of the fastest surface vessel. The 
tip float mounted on a single cantilever 
strut seems to have the same hydro­
dynamic design. For the enormous 
powers involved, the three-bladed 
propeller is none too large.-A. K. 
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WHICH CONTROLS YOU ? 
Science says that the chemical elements com­

posing a man's body may be bought for sixty 
cents at a pharmacy shop. But the real part of 
you is the infinite, creative power within-it 
makes YOU a Jiving, vital being. 

By the proper use o f  this creative, sleeping 
force within you, you can D OMINATE YOUR 
LIFE and MASTER THE CONDITIONS 
W H I C H  SURROUND YOU. The Rosicrucians 
have shown thousands o f  thinking men and 
women how to use this infinite power. Learn 
to direct the inner processes o f  your mind. 

This Free Book Explains 
The Rosicrucians will send the SINCERE 

SEEKER a free copy of the new book, "The 
Mastery of Life," which tells how you may be� 
come a student o f  these age-old truths. Address 
a letter (not a postcard o f  curiosity ) to : 

Scribe L. U. c. 

T h e  R o s i c r u c i a n s  
- A M O R C -

SAN JOSE, CALIFORNIA 
The Rosicrucians are NOT a religious organization 
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ARMY - IAVY BARGAIIS 
Haversacks . . . . .  $ .75 Cart. bel  t . . . . . .  $ .60 
Hobbles . . . . . . . .  .50 Rope lariat . . . . .  .75  
Helmet eagle . . . .35 Sword Bayonet . .  1.75 
E urop. cutlass . . 2.50 :Model cannon 7 " . 1 .75 
75th Anniversary Catalog 1865-1940, 308  pages, over 
2 ,000 illustrations of pistols, rifles, daggers, medals, 
saddles, etc . ,  mailed for 50c. 1942 circular for 3c stamp. 

FRANC I S  BAN N E RMAN SONS, 501 Broadway, N .  Y. 

Experimental and Model Work 
Fine Instruments and !t'ine Machinery 

Inventions Developed 
Special Tools, Dies, Gear · Cutting, Etc. 

HENRY ZUHR. I nc.,  1 87 Lafayette St., N. Y. C. 

�M STUDY AT HOME for Per-
sonal Success and Larger Earn­
ings. 3 I years of successful 
student guidance as�ures expert 
i n s t r u c t i u n .  LL.B.  D e g r e e  
awarded. All text material fur­
nished.  Easy payment plan. Send 
for FREE nOOK-" Law and 
Executive Guidance , "  at O N C E .  

AMERICAN EXTE N S I O N  S C H O O L  O F  LAW 
Dept. SA- l l 8 East Huron St. Chicago, I I I .  
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Makes Developing as Simple as ABC ! 

PLANO A D J UST ABLE 

ROLL FILM 

DEVELOPING TA NK 

NON­

B REA KABLE 

The fi l m  is wound 
o n  a d j u s t a b l e  
spool in dark 
room ---' p1aced in 
tank - cover is 
put on and bal­
ance of j ob i s  

then carried on in daylight. The Plano 
Tank will accommodate all sizes from 35 
mOl. and B antam to 6 I 6  rolls. It  uses a 
very economical amount of solution. l\1ade 
from Therm'.:>plastic material,s 
cl�emica� resistant. Supplied 3 . 7 5  
wlth agItator. 

MAI L  ORDERS F I LLED 

World's Largest Camera Store 

Bu i l t  on  Square Deal ing 

32nd St. near 6th Ave • •  N. Y. 

B ETT E R  P I CT U R E S  
A R E  EASY T O . TAKE • • • •  

• . • if you know 
a few of the simple fundamental require­
ments. Once you find out how your cam­
era works, learn how to make correct ex­
posures, and master the basis of compo­
sition, your camera results will show im­
mediate improvement. You need not 
wade through text books, dry treatises, 
in order to obtain this information. Into 
uSo You Want to Take Better Pictures," 
the author, drawing on a varied experi. 
ence in photography, has packed just the 
things you need to know. Questions and 
problems have been anticipated, answered 
in detail, for the camera owner who has 
his developing and printing done at the 
photo shops. Written as a running story 
of your camera and how best to use it. 

"SO You Wa nt To Take 

BETTER PICTURES" 

By A. P. PECK 
Asrociate Editor, Scientific American $2 per ( Plus 1 0  

Copy cents postage ) 

Order direct from 

M U N N  & CO.,  I N C. 
24 West 40th Street, New York City 

B U Y  AT T H E S E  LOW P R I C ES 

B E F O R E  T H E Y  A R E  A L L  S O L D !  
Gold Shield Spotl1te with 9 �2" Nickel-SUver Re­
flector ; mount threaded to fit standard tripod 
screw ; fitted with Westinghouse S l 1  frosted bulb 
( 750 c . P. ) .  
In original U .  S. 
enameled) 

Signal Corps finish (not re­
$3.00 

In attractive black crackle 
finish, with buUt-1n tog­
gle switch $4.85 
FloocUamp same construc­
tion B8 Spotllte. furnished 
with G.E. # 1 lIoodlamp­
provides brilliant light 80 
necessa.ry for indoor work. 
either with movie or still 
camera, 1n original U. S. ������

m
��.Bs finish $���J 

In attractive black crackle 
finish, with built-In tOg­
gle switch $4.60 
Lamp complete with cord 
ready to plug in any 

socket. weight 6 lbs. each. 
U. S .  Adjustable Tripod, weight 6 lbs. 53.00 
U. S. Surveying Tripod, weight 6 lbs. $2.00 
Illustrated Circulars on all above items sent FREE 
G O L D  S H I E L D  P R O D UCTS (Dept. SA.) 

3 5 0  Greenwich St. , N e w  York, N .  Y.  
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CAM E RA AN G L ES 
Conducted by J A C O  B D E S C  H I  N ,  A .  R .  P .  S .  

At Service Centers 

RECREATION centers for service men on 
leave have been set up in several places 

in N ew York City and in other parts of 
the country as well. Some of the visi­
tors, whether of American, English or 
other nationality, make unusually fine sub­
j ects, especially when rigged out in their 
service costumes.  Occasionally, one meets 

"Eddie,  of the Royal Navy" 

very unusual characters, such as the 16-
year-old English lad here pictured. Flash 
i s  the only practical lighting to use, in 
most of these cases ; this one was taken 
with a single flash off the camera. Plac­
ing the figure against a dark flag made 
for a striking arrangment, and the lively 
expression gives the picture animation. 

New Varigam Fi l ters 

Cut Printing Time 

A NEW type of filter for use with De­
fender Varigam enlarging paper has 

been introduced to cut the printing time 
without impairing contrast or other 
qualities. The new filters, which reduce 
the exposure time by half, are identified 
by the letter . "F" following the usual 
designation, which now reads, for ex­
ample, VG-3F. Filters nos. 9 and 10 re­
main unchanged, however. 

B irds i n  Color 

A N amateur ornithologist's color flash 
shots were recently exhibited at the 

B ronx Zoo, New York, where they were 
admired both by photographers and orni­
thologists-for their excellent technique 
by the first and their fidelity to colorings 
by the second. Dr. Eliot Porter, of Hub­
bard Woods, Il l inois, who made the pic­
tures with the aid of a Guggenheim 
Foundation Fellowship in Arizona and 
Illinois last year, achieved good results 
by adopting a standard technique : employ-

ing a 9 by 12cm Linhof equipped with 
an 18 .Scm Zeiss Protar in a Compur 
shutter, and a Kalart M icromatic syn­
chronizer, he shot Daylight Type Pro­
fessional Kodachrome at f1 18, with two 
G.E. No. 21B flash bulbs in l l-inch Vic­
tor aluminum reflectors, one on either 
side of the camera, with their rims 1 8  
t o  2 0  inches from the subj ect. 

Incidentally, bird photographers may 
be interested in the standards Dr. Porter 
has adopted in his work : 

"First, the birds must be neither out 
of focus nor blurred by motion ; second, 
they must be identifiable insofar as is 
possible within the l imitations of black 
and white representation ; third, all other 
essential parts of the picture must also 
be in good focus and recognizable ; fourth, 
pictorial standards of composition and 
execution must not be relaxed." 

"Bleed" Prints 

SOMETIME back someone approached us 
with an easel idea for making bleed 

prints-pictures without white borders­
in which a great many criss-crossings of 
Scotch tape were to be employed to hold 
the paper in place during enlarging. The 
idea seemed rather impractical from sev­
eral standpoints. However, we now see 
that someone is  actual ly using a greatly 
simplified adaptation of the idea that 
serves the same purpose, without the 
necessity of purchasing a special easel. 
All  he does is attach several strips of 
Scotch tape to his regular easel, sticky 
side up. You put the paper down and it 
sticks, flat overall .  

Si lhouette i n  a Gallery 

SILHOUETTES have many variations. A 
bed sheet is a doorway with a light 

behind it and the subj ect in front is not 
the only way to shoot silhouettes .  The 
accompanying one was taken from the 

"Si lhouette" 
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entrance tv an a rt gallery . wIth a lady on 
a couch nonchalantly pulling on a cigar­
dte as the unobsen-ed photographer made 
h i s  shot at f16, 1125 of a second. Two 
fluorescent lights il luminated the pictures 
{In the wall ; the lady, near the door. was 
almost completely in shadow. A straight 
print p roduced th i s  re sult . 

!tow Far 

from Subject? 

WHAT is the correct distance between 
subj eel and camera for good perspec­

t ive ? This i s  a question that seems to 
bother a lot of people. The advice ranges 
anywhere from six to 12 feet. But there's 
a scientific rule that settles the matter 
not only for portraitl11'e but for other sub­
j eets as well.  ,\fca:iure the distance fr0111 
the part oi the subj ect nearest the camera 
and the part farthest a\\'ay ; then multiply 
thi s distance by eig'ht. The result i s  the 
distance at wh ich the camera should be 
placed, measured from the nearest plane. 

Thus, if the distance between the two 
l imiting points of the subj ect i s  one foot, 
the camera should be eight feet away 
from the nearest plane, In  the case of a 
head portrait, the distance might be five 
or six feet. If the image i s  too small ,  use 
a l ens of longer foens .  if this i s  available, 
o r  enlarge the wanted part of tlIe image. 

Zoo Epitome 

THE simplest elements still make the 
most striking pictures .  vVe don't have 

to see the elephant. nor the child in thi s  
picture t o  appreciate completely the 
familiar but always exciting experience 
recorded ror us  in  tlIe illustratioll by 
David B. Eisendrath, ] 1' . .  staff photog­
rapher for P1vl's Picture News. Part of 
a recent exhibition at the B ronx Zoo, the 
picture invariably brings a smile from 
both young and old, for who has not 
at one time or another offered peanuts 
or popcorn to the zoo elephant in return 
for the delightful experience of watching 
this favorite zoo attraction stretch forth 
his great, yawning snout to receive it ? 
By concentrating his  lens on essentials ,  
M r .  Eisendrath h a s  created a sort o f  
symbol that fetches a universal response.  
The extremely shallow depth of field i s  
due t o  the use of  a 1 7  -inch lens o n  a 

"Gimme" 

4 by 5 Graflex. but note how the close 
vie\\" lends drama. life,  and uniqueness 
to \\,hat might have proved j ust another 
,;JlOt of an al ready too familiar subj ect. 

Auto·Tire Frame 

N0\\" that automobile tires ha\"e become 
so precious. why not take that spare 

into the house some time and use it as a 
photographic prop ? As a frame, for 
example, per the illustration. A white­
\\'alled tire is  best. The tire was placed 

box covered with black cloth, the 
put her head into the circle as 

well as she could and held the tire up­
right. One light at a 45-degree angle for 
general i l lumination and another very 
low in iront to take care of the shadows,  
compl eted the l ighting scheme. 

Typing On Glossy Prints 

S Il OULD YOU ha \'e occasion to typewrite 
on glossy photographIc paper, we 

understand there is a ribbon specially 
prodnced for this purpose. It  i s  called 
"Clear Presidential Silk Litho No. 3 ,  
Special Ribbon," and is  available from 
the distributors,  Stanley W. Arend Com­
pany. \Vhen ordering. it  is necessary to 
specify spooling and to give the make 
and model of the typewriter .  

Have You Tried 

Proof Paper'! 

I N the title we do not refer to the proof 
paper which produces the familiar red­

dish-image that i s  here today and gone 
tomono\\'. but to the so-called Portrait 
Proof Paper produced by Eastman. 
Single weight. developing-out type, 
s lightly slower in printing speed than 
Vitava Proj ection. Portrait Proof is in­
tcnded for making proofs by contact, with 
reduced illumination. or by enlargement . 
Supplied in mattc ane! luster surfaces in 
one degree of contrast for normal nega­
tives.  this paper has snch a pleasing sur­
face and produces an image of so fine a 
quality that it is steadily becoming rather 
popular as a medium for the finished 
print . Particularly suitable for soft por­
trait results and pictorial studies, Portrait 
Proof lends itself beautif\1 l ly to toning ,  
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THE WORLD'S' MOST HONORED WATCH . 
The established prestige of Longines 
Watches has resulted in a demand to­
day greater than necessarily restricted 
production. Your Longines jeweler will 
show you the Longines Wa tches tha t  
are available, and all have the depend­
a ble Longines "Observa tory Mov e ­
rnen t* . "  Longines Wa tches have won 
ten world's fair grand prizes, 28 gold 
medals and more honors for accuracy 
than any o ther timepiece , See also the 
Wittnauer wa tch , a companion line 
outs tanding for value a t  a modera te 
price -product of Longines- Wittnauer 
Watch Co . ,  New Yo.rk, Mon treal, Geneva . 
*Trade Mark Registered U. S. Pat. Off. 
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15,000 
FORMULAS 

• • • 

1077 
PAGES 
• • • 

IN 
H OPK I NS' 

"CYCLOPEDIA 
OF FORMULAS" 

Thousands of copic,; of this ac­
knowledged leader among books of 
formula s  are being useG daily for a 
number of purposes .  Industrial 
laboratories find it  an invaluabl e  
source o f  reference material ' man\" 
spare-and full-time businesse

'
s have 

been bu ilt up on one or more of its 
formulas ; home workshop hobbyists 
constantly find new thoughts in its pages . 
Wines and liquors, inks, dyes, .pol­
ishes, paints and varnishes, adhe­
sives, cosmetics, and antiseptics are 
only a few of the sections of this 
all-inclusive book. 

$5.50 postpaid ( Domestic ) 

Order 

SCIENTIFIC 

From 

AMERICAN 

24 West 40th Street, New York, N. Y. 

Home-Study Course in  
SEN D I N G  and REC E I V I N G  

RAD IO CODE 
with a l l  necessary instruc­

tions and practice material 

Just Out - Arthur R. Nilson's 
RAD I O  CODE MAN UAL 

P rice, $2. 10, postpaid  
A complete course in radio code - how 
to send and read it. Gives 2 0  lessons, 
beginning with simplest code characters 
and leading up to the handling of actual 
messages and press dispatches, weather 
reports, and distress messages. 

SC I ENT I F I C  AME R I CAN 
24 West 40th Street N ew York, N. 

a month 
) buys $ 1 000. 

pays double or $2000. if death occurs before 65. 
Ideal for men with growing families. All Standard 
Provisions, includi ng', Dividends, Cash and Loan values, 
Monthly income. Postal Has Nb Agents. Mail  Coupon. 
III .•••••• •••••••••••••• • • • ••••••••••••• , 
: Posta l Life I nsurance Company 
: 511 Fifth AveDue� Dept. L-ll7, New York 

: Gentlemen : Mail me full  details of your : new Policy and rates at my age. 
• : Name' ______ _________ _ 

: Occupation -----.-Agc-_ • � Address; ______________ _ 
, •••••••••••••••••••••• 1 •••••••••••••• ", 
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O u r  B o o k  C o r n e r  
T H E  BOOK D EPARTM E N T  of Sc ien tif ic Amer icon  is conducted" \/f ttln the 
co-operotion of  the Ed i tors, to moke ovai lable for you 0 comprehensive book 
service. Eoch month the Ed i tors select ond review in these columns I mew books 
in a wide r a n g e  of sc ient if ic  ond tec h n ico l  fields. In odd it ion ,  they !1 m  ready 
at  al l  t imes to advise you reg o r d i n g  the best ova i lob le  books on any su b ­
ject. You o r e  i nv ited t o  use th is  service freely. Tel l  o u r  Book iDepartment 
whot  kind of books you wo n t  ond you wi l l  be furn ished with 0 l i st of ava i l ­
o b l e  t i t les, i n c l u d i n g  prices. W h e n  i n q u i r i n g  o bout books, p leose b e  specific ; 
remember that we c o n  be of the g reotest h e l p  o n l y  when you teU us just 
whot  you ore  loo k i n g  for. Books l isted i n  these co lu m n s  moy be Drdered 
from our  Book Deportment .  

THE RADIO CODE M A N U A L  

By A rthur  R .  N i lson 

AVC\PTEll to either ,elf-study or r Iass ·  
room usc.  the  text oi this spiral­

bound hook consists of 20 les sons com­
prising a completc conrse in how to send 
and rceei ve in radio code. Supplementing 
these special instructions is helpful ma­
terial on regulations ,,-ith which the 
operator must be familiar.  construction of 
code practice apparatus .  and h c)\\' to ob­
tain a restricted radio-telephone opera­
tor 's  permit. ( 1 74 pages .  5112 by 7 ¥2 
inch e s .  a number of tahles,  drawings, and 
photographs .  1 �$2. 1 0 postpaid.-A .P .1' .  

THE S T O R Y  O F  EVERYDAY THI NGS 

By A rthu r  Train,  Jr. 

HOFSES . iurnitnre. foods ,  clothes,  tran s ­
p0 rtatk>n. and cOTllmunication in the 

United States area, among the Spanish, 
F rench, Dutc h .  and English 1 7th Century 
pimlCel's : in the 1 8th Century coloni e :, 
and nation : and in the 1 9th Century. dc­
s c r ;bed and led down into a "inglc [at 
,·uhlll1e frcHll :1n 11lHllcns(' nUlnber of tl lOre 
sJlecial ized \yorks used as source-mate­
rial b�· the author. T h is hook l eans 1110re 
toward the ca sual.  easy ,-eading side than 
to\va rcl a stndy. ( 428 pages .  (i T ; h�' 9 3 �, 
inches.  I (i half-tones and 11l1111CrOll S 
skct c l 1C' s . ) --$.1 .60 postpaj(I .- /1. C' . f .  

H A N D B O O K  O F  S H I P  CALCULATIO N S, 
CONSTR U CTIO N ,  A N D  OPERATIO N  

By Charles H.  H ughes 

A REFERE :-': C E  hook tur  naval architects, 
tllarille engineers. ship and engine 

d rafbmcn. deck officers,  and otl'ers en­
gaged in the building and operating of 
ships .  ( 558 pages ,  4�:'i by 7 inches, inde\: .  
numerous tables,  diagrams,  a n d  formu­
las.  ) --35 . 1 0  postpaid-, I .  n .  R . . n -. 

1 4,000 GEAR RATIOS 

B y  Ray M .  Page 

TABLES . almost entirel y.  _-\ monumental 
compilation of ratios for solving by 

direct consultation all  practical gear ratio 
problems \yithout tedious calculation s .  
There a r e  14 .000 two-gear, a n d  millions 
of four-gear. combinations . The tables  
arc  in both common and decimal fractions 
and al'e applicable to various typcs of 
gcaring�spur. bevel .  helical. and \\orm­
or to comhinations of different types . 
There is a 22-page section ,giving exanl plcs 

and sol utions.  enabling tlte the !' : .. find his 
way about with as surance. I II the next 
section. 1 1 9 pages .  are tables oE  decimal 
ratios .  their logs and cquiyalent gear pai r s .  
T h i r d  section, 102 pages ,  gh'cs total. num­
ber of teeth, with equ ivalent gear pairs 
and ratios .  Fourth section, 40 pages, 
gives total teeth and equi\'ak" t ratios . 
Eyery industrial plant should have tbi s  
working reference in i t s  draitilli( room or 
office ; it's a cure for machine designers '  
headaches .  ( 404 pages ,  8 j.j  by 11 inches .  
uni l lustratell. l -$ 5 . 1 O  postpaid - A .  C. I .  

AIR NAVIGATION 

By M .  J. Hearley 

O L\D reckoning, a ,.;  applied ti" tl.1C navi­
gation of an aircraft, ;llyol.ves the 

establishment of three factor, ' "Where 
we are, where we are going.. ."nd when 
we will  arrive." In the pages of this 
small book are given the practical solu­
tions to some dead-reckoning problems.  
sufficient. indeed. to serve aS d basis for 
a more intensive study of all the problems 
im-olved in navigation. ( 90 pages, 6 by 
9 inches.  numerou s draKing.,, charts.  
and tabl e s .  ) �$ 1 .85 flostpaic\ .� A J ) I-' .  

N ORTON� STAR ATLAS A N D  
TELESCOPIC HANDBOOK 

By A rthu r  P. Norton and J. GaU IIncUs 

OLD s tandby in ne\\- ( eightl ' ) edition. 
:Most commonly used atia', for tele­

scopes without setting circle",. N ew edi ­
tion adds : list of brightest  and neal'est 
stars, \Yith particulars ; tablt of Bayel­
and Lacaille l etters and Flam'iteed num­
hers ; page on adj usting N ewtonianO', 
and equatorials ; page on bui lding a con­
ventional mounting. ( 18 maps, each with 
table of interesting obj ects ; 65 pages of 
compact notes and tables  covering whole 
of astronomy. 8:)/; by 1 1  inch , .  ) -$S.O() 
postpaicl.-A . G. I. 

WHAT THE CITIZEN SHOULD KNOW 
A BOUT S U B M A R I N E  WARFARE 

By David  O. Woodbury 

A S (l C l'i D  background of nu:>(echnicaf 
info1'111ation on the subnH:rsib!e and 

its uses ; on the measure, developed 
against it ; on its  history. ito torpedoes . 
and how they operate. .-\ dbcription of 
l ife belO\\ the sea, the men live it. 
huw they are trained, with analysis  
of submarine \\'arfare from 1 9 1 4  to nm\' 
-<1 complete understanding ol :he entire 
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submersible problem, vital to every one 
who would understand ' the threat and 
{leadliness of the submarine ' menace and 
its potentialities. ( 2 3 1  pages, 5 by 8 
inches, 40 drawings and diagrams. ) ­
$2.60 postpaid.-A . D .  R., IT'.  

AIRCRAFT INSPECTION 
By Ernest E. Wissman 

E VERY step in the inspection routine from 
fabrication and sub-assembly to pre­

flight and delivery inspection of the 
complete aircraft is  covered in this book, 
wri tten primarily for aircraft inspectors 
and mechanics ; stress is  placed on 
authoritative standards of workmanship 
and quality. Presented 111 aircraft 
l anguage, the text treats the material 
in  such a manner as  to make it applicable 
to every type of modern all-metal air­
plane. (268 pages .  6 %  by 9 %  inches.  
illustrated with photographs and draw­
ings ) .-$3 . 1 0  postpaid.-A . P . P .  

CHEMICAL GARDENING 
By D. R. Matl in ,  Ph .  D. 

A TTI OROL:GHLY understandable reVlew 
of the entire subj ect of soilless 

growth of plants has been carefully com­
pounded in this volume. Dr. Matlin has 
included formulas both for the commercial 
grower and for the amateur, whether at­
tempting to grow plants in aggregates 
or in chemical solution. Pumice culture, 
the author' s own development, is discus sed 
in one chapter which, together with a sec­
tion on " Plant Pathology and Diagnostic 
Charts" and a bibliography, makes this 
small volume a valuable contribution to 
the l ite rature of the new gardening. ( 1 59 
pages, i l lustrated. )  - $2.35 postpaid. ­
C. F. G-C. 

HOW TO ABANDON SHIP 
By Phi l  Richards and John J. Banigan 

HAD this book been studied by every 
man who has gone to sea s ince the 

Axis submarines began to s ink shipping, 
there would have beeu fewer l ives lost. 
First author, a survivor of the Robin 
Moor, brought his crew through 19 days 
of tropical storms and other hardships 
without mishap, knows his ships and his 
seas .  A manual concerned solely with 
human lives, with the s ingle purpose of 
getting safely off a s inking ship to even­
tual safety. ( 1 52  pages, 4 by 7 inches, 
iIIustrated. ) -$ 1 . 1 0  postpaid.-A . D. R. 

SEX FULFILLMENT IN MARRIAGE 
By Ernest, Gladys, and Catherine Groves 

THERE are many general sex books-too 
many, some think, because these tend 

to be about alike, and they cover thinly 
a large territory. B ut the present work 
is rather more specialized-counsel on 
the more subtle refinements of sexual ad­
j ustment in married life.  The authors 
afe respectively a professor of sociology 
at the University of North Carolina, 
who also gives courses on marriage and 
the family ; the director of a marriage 
and family counsel ; and a social worker .  
The book contains an introduction by the 
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Many of These Titles 
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Low Temperature Carbonization 
Mechanical Properties of Fluids 
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The 
E ditors 
Recommend 
Best S ellers i n  Science 

.l A C\E'S F I GHTIl'OG SHIPS, 1 9 4 1 ,  Thi, i, the 
ate"t edition of the world- famed London authority on 
; ] ]  world navies . C ontains discussions, data, photo­

�: raphs, silhouettes, details of construction . :'-rU\\ 
; L 0re than ever before, this iii a " must" referenc e  

· u r all w h o  h a v e  naval interests. $ 1 9.00 

.l AC\E'S ALL THE WORLD'S AIRCRAFT-1941 

-Compiled and Edited by Leonard Bridgman. 
U(;velopment of  civil aviation, details of the flying 
�,pn;i(':es, datu on m odern airplanes (illustrated by 
" lwt(}s and drawings, with specifications and per­
� onllan c e  figures) , types of engine s ,  air<;:hips. All 

a t i on", arc c oyered. $ 1 9.00 

-\ TOMIC THEORY-By Albert Cushing CrehQre, 
Ph .D. Hypothesis of the stationary atom, by a 
j .h\'�ici8t who believes that the electrons in atoms are 
� Hbstantially all nucleus.  Inclndes his explanation of 
.: ravitation, valency. and ". 0  OJL  $1 .80 

f H E  LATHE MAXVAL - J ohs Oll the engine lathe, 
. h (';  turret lathe, and the hand screw machine are 
� h uroughly c overed . Also how to lay out work for 
, cuter drilling and how t o  grind lathe tools. 'Widely 
, "'eu in industrial and trade sch ools . $ 1 .45 

GET TOUGH ! - By Capt. ,,... E. FairbairrJ. 
H OK. to-win·in·han d · to·hand· fighting' directions, by a 
lJl:lI1 who really knows rough - and-tumble method8 
" hat ace not " c lean" fighting but {l f e  designed t o  
,,,,, I n .  $ 1 . 1 0  

PLANE TRIGONOMETRY MADE PLAIl'O - By 
·flbert B. Carson. The emphasis in this book, by 

author who has tried to make the subject cs 
&ailliess as p ossible, is on practical applications rath"r 

t h an on mental gymnastics.  A good book for the 
i ! 'lfll C user who wants to brush.up on trig. $2.85 

I :'Ill l;STR IAL CAMOUFLAGE MANUAL - By 
Konrad F. Whithnann. A detailed report on thi� 
· ignificant war technique, based on exp eriments and 
,"'xperiences in classrooms and laboratories where an 
I ndustrial Camouflage Program has been nndenyay for 

,,"(} �-ears� $4. 1 0  

j'Uc\DAMENTALS OF' RAD I O  - B y  Jordan, 
t Jsterbrock, Pumphery, and Smeby. With thh 

m e  volume alone, and with some diligen c e  of applica­
' i nn,  it is  p ossible t o  obtain a thorough grounding 

radio principles. In thoroughness of treatment, 
,,-.; i th  due respect for the needs of the reader, this 
I " h)k ii"o  outstanding. $ 5 . 1 0  

r H E  TRISECTIOl'O PROBLEM - B y  Robert C .  
l;ates� Embodies mathematician's answer to would·be 
Hj�et' tor.  Gives chief dependable data on this n ever­
''' l ld ing dispute. Compact, cri I'!P , c onei�ro.  $ 1 . 1 0 

ELEMENTS OF ORDl'OANCE - A textbook p"', 
p..iTed for cadets of the United States �Iilitary Acad­
" my. C overs manufacture, the chemistry of explosivc�, 
- \' W'" of weapons, mathematic-II! of  balli�tics, etc , 

$6,60 

AI RCRAFT INSTR UMENTS - B�' George Ellis 
Irl,'in. An types of  instruments for aircraft use d e ­
�r:ribed for students, pilots, in�pee top;.  Fundamentals_ 
11 I"tTl1 f'tions.  $ 5 . 1 0  

l'IRE FRO�I T H E  AIR - B y  I ,  Enrique Zanetti, 
Pertinent facts regarding incendiary bombs. History. 
modern types, materials, and the strategy and tactic:;; 
of their use in modern 'warfare. $.60 

�IACHINERYOS HANDBOOK-Eleventh Edition. 
"Bible of the mechanical industry , "  enlarged to 
1815 pages of  latest  standards, data,  and information 
required daily in the shop and drafting room. 

$6,10 

PROCEDl'RES I N  EXPERIMENTAL PHYSICS -
By John Strong, Ph.D. A wealth of  useful data of 
a practical kind for the conitructor, experimenter. 
and skilled craftsman. . $6.80 

STEEL SQl'ARE POCKET BOOK - By Dwight 
L. Stoddard. Practical methods of using the car� 
penter's steel gquare for layout work of all kinds.  
Time- tried methods used by two generations of car­
penters and found b oth rapid and accurate.  $ 1 .00 

)IATHEMATICS - ITS MAGIC AND )IASTERY 
- Bv Aaron Bakst. Investment in approach to 
algebr'a .  geometry, trigon ometry, with time-sayers. 

$4, 1 0  

WORKING WITH THE l\IICROSCOPE - B,· 
Julian D. Corrin gton. For the serious heginner. 
Explicit.  practical. $3.60 

TOOL MAKING - B)· C. B. Cole. Instl'Uc tion� for 
making and u sing all kinds, from personal tools to 
arbOI presses, lathes, planers, etc . ,  in different metals . 

$3,60 

THE ELECTRON M ICROSCOPE - By Burton 
and Kohl. A well· written account of  thi,.. n ewest 
tool of science, with all technicalities explained for 
c omplete understanding by average person s .  $3.95 

SO ILLESS GROWTH OF PLANTS - By Ellis 
and Su;aney. Complete information on tank farming. 
with formulas for solution and instruction,.. for pre­
paring tanks and other c on tainers. '$2.85 

"IILlTARY BASIC COURSE - By Capt. Frank 
X. Cruikshank. C omplete story of  Army opera · 
tion". jI1 handy pocket YoIllme. Fabrikoid binding . $ 1 ,.85 

A MARRIAGE 1\IANLTAL - By Hannah ;11. Stone� 
M.D.. and Abraham Stone, M.D. A practical 
guide t o  sex and marriage, c overing fi tness for mar­
riage, mechanism of reproduction, prevention of con­
ception. and similar yital subjects.  Answers questions 
mo!"t often a�kerl lhe�e authors by their c onsultan t s .  

$2,60 

THE ADVANCING .'RONT OF MEDICINE. By 
George W-. Gray - Summary of the high p oints of 
our presen t·day knowledge of the nature of disease � 
Alimentation, high blood pressure, the sulfa drugs. 
influenza, allergy, insanity, sleep. pain, drink. smok. 
ing, anxiety, cancer, aging . A truthful picture of 
the status of meuicine. $ 3 . 1 0  

AUTOMATIC ARMS - By ' Melvin M. Johnson 
snd Charles T. Haven. C omprehensiyely c oven 
machine guns, machine rifles, sub-machine guns, 
pocket pistols, shotgun�, sporting, military rifles in 
automatic classification . $ 5 . 1 0  

B A S I C  FIELD MANUAL INFANTRY DRILL 
REGULATIONS. Practical working manual for 
c ommission ed, non·c ommissioned officers. $.50 

HANDBOOK OF CHEMISTRY AND PHYSICS -
A classic reference b ook recently revised and brought 
u p - t o-date t o  keep pace with recent research . In· 
cludes material on all branches of chemistry, physics. 
and allied sciences. Used in laboratories and by 
engineers throughout the country. Flexiblof!' binding, 
2503 pages, $ 3 , 60 

ATOMIC ARTILLERY - By John Kellock 
Robertson .  Electrons, l,'rotons, p ositrons, photons, 
neutron�. and c osmic rays, all described for th� 
layman in plain language. Also transmutation o f  the 
element" �nd the manufacture of artificial radio·  
u('tiyity.  $2,.35 

• The aho,"� prices are postpaid in the United Stah·�. Add, on forf"ign orders • 
25¢ for postage on each hook. except a s  noted. • 
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-- O U R  B O O K C O R N E R--
noted gynecologist, Robert Latou Dick ­
enson, M,D"  past president of the Amer i ­
c a n  Gynecological Society, These data 
are a guarantee that this i s  not j ust one 
more sex book got up to sel l ,  Its chap ­
tel's : Importance of Sex : Experiences 
that Influence Sex ; Courtship ; Anatomy 
and Physiology of Sex ; Starting Mar ­
riage ; Sex Role of Husband ; Sex Role 
of \"fife ; Common Marital Problems . 
Sex Hygiene ; B irth Control ; Pregnancy 
and Childbirth ; Larger Meaning of Sex 
The book speaks plainly throughout-­
a reason why it is yaluable. (319 page s .  
5 1/2  b y  81f2 inches, fot1\' i l ln strations . ) -­
�3 . 1 ()  postpaid.-A . C; ,I. 

STRATEGIC MATERIALS A N D  
N A T I O N A L  STRE N GTH 

By Harry N. Holmes 

A [)[RE�'T , 
,
factnal

, 
alb\\ er to the lay ­

man s mcreasmg concern towanl 
materials essential to our national 
strength, Discussion. presentation of data , 
solutions and possible solutions to short ­
ages .  l ikely supply sot1\'ces for dwindling 
stock piles, by the President of the Ameri ­
can Chemical Society and head of the 
Oberlin College Department of Chem ­
i stry. A strong public 'warning during the 
\\ ar against public indifference to stra ­
tegic economic action after the war. ( 1 06 
pages. 5 by 8 inches, ) -$1 .85 postpairl ­

A .  fl, R" IT-. 

A STRON O M Y, M A P S  A N D  WEATHER 

B y  C.  C. Wylie 

TEXTBoOK for the course in ".-\stronomy, 
Maps and \"f eather" now being given 

to members of the A rmy Air Corps Re­
serve in colleges, It coyers  subj  ect, neyer 
heretofore grouped in one book : celestial 
sphere, constellations ( 14 excellent sky 
maps ) ,  motions of the earth ; weather, 
clouds, forecasting ; maps. time, celestial 
navigation ; a fair coverage of general' 
astronomy-enough for practical and 
background purposes. (449 pages, 6 by 9 
inches, 196 illustrations, ) -$3.10 postpaid 
-ct , G, /, 

AN INTRODUCTION TO 
THE PLANT SCIENCES 

By Wil l iam C. Darrah 

TEXTBOOK of botany, or  plant biology, 
with full textbook earmarks, except 

that it is  only one half as long a book a, 
the average text of its kind, The author 
is Research Curator in Botany at Har­
Yard. ( 332 pages, 5:yj by 9 inches, 1 55 . iL 
lust rations,  ) -$2,85 postpaicL-A ,GJ. 

GLOBAL WAR 

By Edgar A nsel M owrer and Martha Raich­
man 

ATLAS of world strategy-maps to pore 
over, and accompanying text to pro ­

vide basic understanding of the ma1l1 -
springs, largely geographically deter­
mined, which goyern the war. Should 
double the reader's ability to interpret 
the daily news . ( 1 28 pages, 8 by l O y.;  
inches, 7 0  maps and charts , ) -$1 . 1 0  post ­
paid.-A . C;, / ,  
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C U R R E N T B U L L E T I N  
B R I E F S  

PATE" T ';  A ::\ D  I ::\ Y EXTloX i s  a 20-page 
pamphlet, in which is  presented, in  

question and am\"er iorm, the relation­
ship between the patent system of the 
United States and the war and industrial 
progress .  XatioJlal A sso c ia tion of J[<1I11I­
lac/urNs , 1-1  TYest 49th Street . .  Yci, '  
Yor k ,  Xc<, '  J ·o r/, .-Gra tis. 

LEAR)lIXG THE RADIOTELEGR_'l.PH COilE I ,  
a 34-page booklet. plus advertising, 

which presents a new method of learning 
hased on the aural system of approach . 
\Vith this system it is possible for an in­
d ividual to make steady progress e\'ell 
tll(mgh the constant supervision of an e x ­
pert  operator i s  not  available.-. -1 I1 / ai,·a l l  
/.(odid Nela.i' Lea.'}l Ic ,  IVcst llartfo )'(l ,  
(-" ( -i l l l lCCt ic1l t .-25 cell ts. 

B lRn .\flGRATlOX IX THE \YESTERX HDI-
lSPII ERE, by Frederick C.  Lincoln, 

cuntains data on bird migration and an in­
", i tation to Central and South American 
T t',ddents to take up bird banding as a re­
'earch hobby in science. T. G il/Jert Pcu r­
SUII,  Thc IlI tcrnational  COIll/l l i t tcc for 
Bird Prcser,'atio H ,  1006 Fifth A ,.'c . ,  _\ e , , '  
Yor/;: ,  _YC',l '  Yod,.-Gra t is .  

SEEI X'; TX T H E  BLACKOl.-T is an eight-
page il lustrated bulletin giving detail s 

ul phosphorescent and fluorescent mate­
rials which are commercially a\'ailahle 
for use in the home and elsewhere. These 
materials ,  in sheet form, can be cut to 
size and nailed or cemented wherever 
luminous indicators are needed. C(w ti­
nmtal L itiJ opra.ph Corpo ra tio l l ,  95:2 East 
7211d Stree t ,  C ic".'e/alld , Oh io .-G ra t is . 

."" lTIDEXT  F.\CTs-1 9-12 ElllTIOX IS a 
1 1 6�pagT statistical 'yearhook \\'hieh 

g;h'es most of the ans\"ers to safety prob­
l ems. This book \\'as listed in this column 
in our October issue as being available 
gratis .  Instead, it should have been noted 
lhat a charge of 50 cents a copy is  made 
in  quantities up to ten copies. N atioll a l  
Safet.\' C o / w c i l ,  l11C . ,  20 X o rth TVa c k e r  
}lri, " ' ,  Ch icago ,  Illin o is. 

HEFF.Rr:XCT G l'IDE TO ULTRA HIGH FRE-
Q1.:EXCIES i s  a 52-page bibl iography 

covering 593 articles on ultra high fre­
quency and associated subj ects. Miss E. 
Kelsey, Zenith Radio Corporatiol 1 ,  680 
iVorth JIich iga l1 A " 'Cll l lC ,  Ch icago, Il­
lino is.-Gratis. 

A PRELDIIX ARY LIST OF FOREIGX PERI-
ODICALS Cl'RRE}1TLY A \'c\ILABLE ox 

,\iICROFlUI is  an eight-page booklet which 
is precisely described by its title .  Jl ic1'O­
films, Inc"  313 N. First Stree t ,  A 1111 
Arbor,  JJichigan .-Gratis, 

C1VILIA X COX SERVATION OF T H E  B ,T .L . 
is a 24-page manual dedicated to users 

oj equipment who want the continued 
Y ,enefits of their air conditioning, refrig-

erating, and heating systems. The book 

,erYes as a handy reference guide to the 

s imple care of existing equipment. Co rricr 

( , ) ypOratio l 1 , Syrai l lse ,  YC'C(' Yo yk.­
(;' ''0 1  is .  

PL.\STICS  FR()�l _\GRICGLTCRAL .\IA-

TERIAL S ,  by 0 ,  R. Sweeney and L.  K. 
"\mold, i s  a 52-page bulletin \\hich re­

ports the results o f  several years  of  

research 011 plastics of  high impact 

,trength and low water absorption. Four 

plastic products were studied, all of \Y]lich 

,howed definite commercial possibilities . 

10 ',('« Engil1ecrillg Experil1l cnt  Statio l / , 
I,)<l 'll Sta te Co/lcyc, .1 111 CS , [me 'a.-Gra tis. 

BOOST PRODliCTlOK T H RolJG ][ I :'>ICREASED 
E�[PLOYEE MORALE i s  a special report 

designed to help executives to make an 
im'cntory of working conditions, of man­
agC'mcnt pol icies, and of their workers, 
a I I  aimed at possible production increases 
and better employee morale. Labor Rela­
t iol /s  Institutc, Gencral cvlo tors Buildillg, 
.vI',,' York , .\'c,(' York ,-Gra tis. 

A, GUDE TO \VARTlME CAlm O F  ELECTRIC 
.\IOTORS i s  a 24-page i llustrated 

pamphlet which takes a fresh and up-to­
date look at the over-all problem of motor 
care.  The information given, of interest 
to production and maintenance men as 
\\'ell  as to executives and others con­
cerned with the usc of electric motors,  
applies to all makes of standard general­
purpose units. A llis-Ch almers J1,fa ll llfa c­
t l l rill!} Compan,,' , Mii7c'a1lkcc,  H/ isc O I lSi l l .  
-·Gra tis . 

SO,lE FACTORS INFLCEKCTXC; T H E  HEAT 
O uTPUT OF RADIATORS is  a 1 6-page 

booklet which gives comprehensive engi­
neering data on the most important of the 
factors involved. Bulletin X umber 29. 
C o llcgc of Engineering , Cornell Ul1i­
< 'crsity, Ithaca, N c"t' 17o r" .-25 CClI tS. 

'\ [OCXTED \V HEEL 1L'\.\1CAL i s  a profusely 
il lustrated booklet which gives detailed 

instructions on the operation of mounted 
\\ heels and accessorie.' specially designed 
to fit perfectly into the industrial war 
pattern. Content of the booklet includes a 
selection guide, giving detailed informa­
tion on the application of mounted wheels .  
_\nother section i s  devoted to mounted 
polishing wheels.  Chicago TVheel & 
.lIanufacturin,f/ Co mpany, 1101 West 
J [o nroe Strcct, Chica,!o , I1lill ois.-Gratis. 

Son'H BEND LATHE CATALOG Xo. 1 00-B 
i s  a 48-page illustrated brochure which 

describes this entire l ine of engine lathes, 
tool room lathes , and turret lathes .  Ma­
chine specifications are tabulated to fa­
cilitate the selection of the lathe required 
for any desired application. Sou th B end 
I_a tTi c  Works, Dept,  S7, Sou th RClld,  
I "dia l /a .-Gratis. 

Ccn'LD IT BE 11" DE FRCnr F IBER ? i s  a 
four-page folder which gives physical 

properties of vulcanized fiber, data on 
working this material, and a list of pos­
sible uses for it as a satisfactory replace­
ment for a wide range of metal s and other 
materials which are now difficult to ob­
tain for any purpose. TF ilm i1lgtim Fibre 
Spcc ial ty C01l1pal lY ,  l V ilm il ly/ol l ,  Dcla­
'(" l 'o rc.-Gratis. 
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F O R  SAFET Y IN BLA C K O U TS ! ! 
ARGON U. V. RADIATION GLOW Both 
:;�MPid��\l l

'�:�cr��� ,
h��.; 11��i��� for 

paints . $ 1  LUMINOUS PIGMENT, % OUNCE .00 
�iX 

g���e�ac��:[e
r .

she��fl ����iSl� Postpaid 
hrs. before "re-exciting " .  
Play safe in Blackouts & Dimouts ! Paint steps , 
switch plates, light pull cords , house number s .  
your o w n  signs. e t c .  with luminous paint. 

H A R R Y  ROSS 
Scientific & Laboratory Apparatu s  

6 8  West Broadway, N .  Y .  C .  

I N V E N T O R S  
INDUSTRY NEEDS YOUR IDEAS NOW ! Manufac ­
turers are getting ready NOW for post-war sales ant. 
production. Factories must have products to take Ut..:: 
the slack after war orders stoP. Get our NE\V 
FREE inventor's book today and valuable " I1Yr en ­
tion Record " form. Act now. 

M c M O R R OW and B E R M A N ,  Reg istered Patent Attorne y , .  
1 752 Albee Building, Washington, D. C .  

BLACK L I GHT 
U. V. LAMPS AND FLUORESCENT MATERIALS 

ALSO 
SPECTROSCOPIC AND OTHER OPTICAL 

INSTRUMENTS, 

CATALOG ON REQUEST. 

Laboratory Specialties, I nc. ,  Wabash, I ndiana \ 

Owners 0/ 
" AMATE U R  TELESCO PE  MAKI NO" 
w h o  have b e e n  hitten deeply by the 

hobby bug of glass pushing will find 
a competent guide to advanced mirror 

techniqu e ,  flat making, eyepiece worL 

telescope drives, alu minizing, obsen · 

atories, and many other a spects u f  
the optical hobby in  t h e  companiull 

volume 

"AMATEUR TELESCOPE 
MAKING-ADVANCED" 
fbis is a IfIholly ditIerent book 

from "Amateur Telescope Making." 

650 pages 359 illustTationj 
Over 300,000 wordJl 

'5.00 postpaid, domestie 

'5.35 foreign 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y • 

�()rt-at MOfh6'hldfit'. 
CO M B I N U )  W I TH 

Pn:u:fica/ MeChanics £ml'/;//ed 
NEW 2-tn- . reading course! Now 

�= ��te�
a
� ��rd:l'a�r�;:' lI���P�� c:::=:::Jot===5 

:r{a:E�:;n1E��:�ll::i��;

n

�i:: �I � 
l.lre-s by 4 figures without using Old.las. Moned mUltI

.

PlicatiOn ; add 'fj0 lona columns of figurl.'s this l ight · G nina' short-cut method. Learn horse- 0 POW",. sliderule. micrometer. log- G arU.b.ms. wood measure, puzzles., 0 ft.f: . , «.e . Large i l lustrated "'olume c-ornplete with answers, only $ 1  
=11r1e�d!i�rt�i��urO�a����W�e - i  {):::lI9t mental powers. I ::'Ep�nC;���i! detai l. -" • •  mai l I ":" X = 
'
.' . .. . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .  I ·  01 : Nelson C o . ,  500 Sherman St.  I +  .. r- ICO : Dept. L�308. Chicago, Illinois 1:...' ___ ' ___ -, 
: ;.�e���t_

s��t �r:�h��:n�S ab��� i Practical Mechanics Simplified. " No obligation . 

: Name . .  

:.!��;��� . . . . . . . . . ... . . . . . ... . . .. . .... � ................. . 
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TELESCOPTICS 
A Month ly  Department for the Ama teur Telescope M a ke r  

Conducted b y  A L B E RT G.  I N GALLS 
Editor  of the Scient ific  A m e r i c a n  books "Amateur Tel escope M a k i n g "  

a n d  "Ama t E u r  Tel escope M a k i n g -Advanced" 

MOSOLITOES i ll SUIllmer. and cold in 
\v1 I1ter. l\1ost amateur astronomers 

put up \\'ith these troubles in observing 
hC'cause the construction of a "'armed 
uhscn'atory room. such as those described 
by Porter and others in ' ·A .T .II! . . "  is rela­
tiwly formidable .  One such type is the 
turret telescope and of these there al'e 
110\\' about half a dozen. One of them. 
\\'anned electrically. has j ust been COI1-
qructcd by Roelof \V ('ertman. of Dutch 
de,cent. member of  The Amateur Astron­
omers /\ s sociation of Pittsburgh, residing 
at Di \' ; 5ion Lane. Ob,ervatory Hi l l .  \'an­
port. Pa . .  25 miles north-west of Pitts­
burgh ( mailing address .  RF.D .  1 .  
B eaver.  Pa. ) .  and i s  shown i n  Figures 
1. 2.  3.  and 4.  This i s  a larger. heavier. 
more elaborate installation than the illus­
tl'ation , at first  suggest .  the parts above 
the root-l ine alone wei ghing 1 500 pounds. 

The telescope itself . when examineel 
do ,ely. pI'oves to be 1110re conventional in 
type than the first  glance suggests .  I t  is 
a simple, ordinary � ewtonian, 1 2 0 " in 
aperture, an /1') : its l OO-pound counter­
wcigllt  being carried on an extension of 
thc tube rathel' than in separate form. 
Thi s makes the tube 14 '  long. There are 
no added reflections-no siderostat as .  
Tor  example. at Stellafane 's  turret tele­
scope. This . of course .  entail s reversing 
the dome-toward the building as shown. 

in thi s type of telescope the observer 
within the dome looks into an eyepiece 
which lies i l l  the declination axis. He 

Figure 1 :  From the west 

238 

also s tands \\' ithin the poiar a"is .  \\'hich 
i s  c"panded into a big ring to permit his  
entrance into it .  

S tarting at the bottom and \vOl'king 
upward. as  in the actual construction. 
\\'e ha \'e in th i s  telescope the following 
catalog of eiements : 

A reinforced concrete ioundatlOn on 
bed rock. 

A hol1cJ\\' tile building of dimensions 
shown in Figure 4-nar['()\\' enough ( 5G" ) 
to permit the tube to reach the zenith on 
either side. 

/1. 2" plank floor and a 2 "  plank roof 
deck. the latter coycred \\' ith tinned J ron 
and painted. 

Inside the building a stairway. as 
shOlm ( Figure 4 ) . This i s  only 24" 
wide and i s  on the s iele nearer the reader. 
A. t its  head i s  a trap door 24" wide, ami 
beyond thi s  a fi xed section of platform 
also 24" \\' ide.  The entering observer 

Figure 2 :  From the south 

pushe s  up the trap-cloor. climbs up on 
the fixed plattorm. let:-; the trap-door 
down. and thus i s  on a platform 33" 
wide and 48" long. There i s  ample room 
for two observers .  but th ree's  a crowd. 
'N ell. sometimes .  

Surrounding the rectangular opening 
through the root deck. where the dome 
emerges ,  a lal·ge. rectangular. horizontal . 
iron base. 5 1 "  by 33" .  

\Veldcd to th i s .  iour upright struts of  
2" pipe .  to carry the tilted ring. 

Fixedly welded to these four supports .  
a 3 1 5 -pol1nd ring of 50" inside diameter .  
tl1ade of 3 �� "  by 4}� "  angle iron, and 
slanted at 49 ° 1 5 ' .  The web space between 
the basal rectangle and the fixed ring is 
fil led in with metal lath and plastered in­
side and outside with 2" of concrete . 
through which there is a window ( Figure 
2 )  14" by 27" . 

B olted to the fIxed ring. three 3 Ys "  
ball -bearing rollers fro111 automobile rear 
axle housings. 

Pressed on one of these three rollers a 
1 0 "  worm wheel to provide the friction 

Figure 3: From the n orth 

drive to rotate the dome ( done by a n  
automobile window crank ) . 

A t right angles to these rol lers ,  two 
4 Ys "  thrust bearing rollers to prevent 
the movable ring and its attached tele­
scope from slipping off.  

A 2 1 5-pound movable r ing of 3 Ys"  by 
4%" angle iron. 

'
This carr ies  the tele ­

scope, the  dome, and the hour circle. 
vVelded on the movable ring a 2'  length 

of 4"  by G" angle i ron, as a base. and 
on this a square piece of 12" flange beam. 
stood on enel. This unit carries the mount­
ing for the tube, also a declination slip 
plate. eyepiece holder, holder for 2 y; ,. 

elliptical flat. declination and setting cir­
cle .  declination worm, and ball bearing". 
;\ blueprint of these details  may be had 
gratis from the owner. 

In  its swing. or traverse,  the eyepiece 
does not rise more than l' above its 
lowest ( E. and \V. )  positions. 

On the above unit the tube, 14" inside 
diameter .  built of 1" by 1" tee-bar 
straights and 1 ;c\ "  by ),:'\ " by 0" hoops. 

A t its upper end the tube carnes a 
1 00-pound counterweight. 

Attached to the movable I' ing a dome of 
galvanized. riveted, sheet steel. Its in ­
terior i s  marked with latitude and meri ­
dian circles .  Prominent stars and nebulae 
are indicated on it, with their RA. and 
Dec. ,  so that these and other landmarb 
can be found instantly. 

A 1 2 0 " mirror which, before silvering. 
was subj ected to the criticism of Norbert 
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RedrawKI! b� �' u s s e l l  w. Porter 

Figure 4: S ide elevation 

J. Schell , lkaycr Falls ,  Pa . .  of off-axi s 
and criss-cr<) , s  off-axis telescope fame. 

\Vhen the tel e scope is not i n  actual use,  

the mirror i" leit in i t  covered by a 

latched lid . .  \ 3' sack. like a big mail­

sack ( Fignrl: 3) , i s  drawn over the end 

oi the tube as a protection against rain,  

and the tube i;.: then turned mirror end up.  

The 300-Dound tube unit ,  including the 

tube ' s  {)W1";' 1 l)O-pound counterweight. i s  

hung o n  One' side o f  the moyabl e r ing.  

This  is balanced bv a 570-pound counter­

\\'eight mOllnted i t;sidc the dome opposite 

the telescope. 
I n  the ph<Jtugraphs ( Figures 1, 2,  and 

:3) are seen respectively : vVeertman : 
Bi l l  y \Veenman . �lr s .  vVeertman :  T o11n 

Coo"l ,  Billy again.  a n d  a t  ground ievel . 

�lrs . Weerjman again with Betty Tulip 

\Veertman, Billy's  goat ( not, however. a 

bil lygoat ) . .-\ l l-especially M r s .  \Veert­

man- assisted in the work, even Betty . 

That is, wl-;en anybOlly made a m istake, 

Detty ,vas the goat. 
\Veertrnan says the observatory once 

served as ", iort.  N o  sooner had he fill­
i shed the concrete doorstep than a " hali­

tosis  kitty" amhled up. drove him inside. 

and left hi; o r  her footprints in the soft 

conc rete. 
_.\ ltoget·�."T . this  is a notable telescope. 

P ,\ RTIAl. si lvering. sometimes spoken of 

a s  half-silvering. is sometimes desired 

tor optical instJ'Uments .  Accomplishing 

it  bv the fam il iar B rashear process often 

reqt; ires agility and i twolves an element 

of uncertainty .  s ince the silver ordinarily 
is deposited too quickly to permit calm. 
steady obsfn'ation and quantitative con­
t rol . Two readers of this department. D r .  
Henry Pa·vi. of the Norwich Pharmical 
Company, rt chemist. and Dr.  vVilbur 
Silvertooth, oj Paramount Pictures ,  Inc . ,  
a physicist-both amateur telescope mak­
ers-have called to our attention a new 

method
' of partial si lvering originally de­

scribed in J J l d l /strial a l / {i Elujil lceri J lq 
ChcmistTY ( :"\ [ay.  1 942 ) by Robert D. 
B arnard, M.D . . of The Chicago Medical 
3chool, as follows : 

"The su6acc should be cleaned with 
hot chromate � l 1 lfuric acid solution and 
thoroughly rinsed I\'ith distilled water .  
I t  i s  unnece"ary to use the application of  

COMPLETE H IGH-GRADE KITS OUR SPECIAL TV 
Each kit  has  two glass  diSCI l correct 
thickness ) tempered pitch, 8 assorted 
.brasive,s ( fewer may not give perfect 
optical surface ) .  rouge, instructions, 
FREE ALUMINIZED DIAGONAL 
etc. When your mirror is finished. re­
turn it (0 us for FREE test and written 
report, by Dr. J. M .  VURE, Opt. 

PO L I SH I N G  and PARABO L I Z I N G  
MIRRORS. a l l  sizes. made to order. 

4" Kit $2.95 ( Pyrex, $4.00 I 
6" Kit 3 . 7 5  ( Pyrex, 5 . 5 0 ) 
8 "  Kit 6 . 5 0  ( Pyrex, 8.00 ) 

t o " Kit 9 . 9 5  ( Pyrex, 1 3 .95 ) 

A L U M I N I Z I N G  
A harder and brighter aluminum 
ceating that is uniform and produ," •• 
a lasting and superior reflecting lur" 
face. Guaranteed not to peel or 
blister. 

6" . . . . . . . . . . . .  . 
8" 
1 0" 

$2.50 
$3.50 
$5.00 

Mirrors for Cameras.  Range Finders 
and other optical inst r uments. 1 2 "  Kit 14.75 ( Pyrex, 22 . 5 0 )  

Write far FREE ILLUSTRATED CATALOGUE. 

T H E  P R E  C I S  I O N  0 P T I C  A L e O .  
• ' "  

I 1 0 0 1  EAST 1 63rd STREET , I NEW YORK. N. Y. 
I , • 

E A RTH MOON A N D  STA RS 
By F R E D  L. W H I P P L E  

:Member of the Ha rvard College Ob­
,crvatOt,), staff presents authentic 

knO\\'ll facts on the planets, ho\\' the 

system holds togdhcr,  the discoveries 

of N eptune and Pluto. determining 

the masses of the Earth and other 
bodies,  the Earth as  an abode of l ife.  
the \loon's influence on the Earth, 
obsct'ving the Moon, nature of  the 
� [O(jll ; also on Jupiter,  Saturn, Uran­
W' . Neptune, Pluto. },o(ercury, and 
Venlls .  and on �lars : also on on g111 
and evol lltion.-$2.60 postpaid.  

FOR SALE BY 

SCIENTIFIC AMERICAN 
24 W .  40th St. New York City 

Surface Hardened 

ALUMINIZED 
Coatings 

are uniformly superior in reflectivity and 
impro,"e the performance of telescope mir­
rors. prisms. diagonals,  camera mirrors. 
range tinder mirrors and other optical front 
surfa(e mirrors.  

These Surface Hardened Coatings are lI sed 
in som� of the largest ob servatories on 
mirrors which are famous throughout the 
world.. Have your mirrors coated with the 
best. 

p .. kes : 4 "-$ 1 . 7 5 ,  6 " -$2 . 5 0, 8 "-$3 . 5 0 .  
1 0 " -$5 .00 a n d  1 2 �/ 2'-$8.00. Up to 3 6 "  
o n  t'equesL 

LEROY M. E. CLA USING 

5507 Lincoln Ave. Ch icago, I I I .  

KITS OUR SPECIALTY 
4" kit $ 2.95 Pyrex $ 4.25 
6" kit 3.75 Pyrex 5.50 
8" kit 6.75 Pyrex 8.50 

1 0 "  kit 9.95 Pyrex 13.95 
1 2 "  kit . 14.75 Pyrex 24.00 
Kiu coiltain 2 glall diK., 8 grades of abra.i.e. 
( fewer do not insure an optically perfect surface ) t 
reuge, pitch or beeswax, and instructioDs. 

M oney�baclt guarantee that 
THESE KITS ARE SECOND TO NONE 

REGARDLESS OF PRICE 

P YREX MIRRORS 

Made to order. correctly figured. polished. and 
oarabelized. Precise wOC'kmanship guaranteed 
Prices on request. 

WE DO POLISHING, PARA BOLl ZING AND 

ALUMINIZING 
( Send for our NEW, ENLARGED, and ILLUS· 

TRATED catalogue. )  

M. CHALFIN 

G.P.O. Box 207, New York, N. Y. 

�amd TECESCoP' 
Popular Illustrated 

Astronomical Monthly 
Currently featuring iI series o f  articles o n  nav, 
gation. For amateur astronomen - star chartt, 
Gleanings for telescope makers, page for 
observers. and celestial. photographs. 

$2 a year, domestic ; $2.50 foreign 

Single copy, 20 cents. 

SAMPLE COPY ON REQUEST 

SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridqe. Ma ... 

T E L E S C O P E  M A K E R S  • • • .  

John M. Pierce 

Important Announcement !  
We have only a few more excellent 1 "  eyepie.ces. No other power. 
and no more eyepiece lenses will be ava,ilable until after the war. 
HOWEVER amateurs may make their own eyepieces of excellent 
quality using our Lens Grinder and fragments of mirror or wind· 
shield glass. You will find this as  fascinating a hobby as the more 
common one. of telescope mirror making. Our grinder can be driven 
by either a small motor or by hand with a ubow". 

Revised hobbygraph uLens Making" 3 0 ¢ .  
Lens Grinder without motor $ 5 . 00 

We offer as in the past advice and materials  based on our 23 
years experience. Our $5 .00 set consists of glass, abrasives, pitch, 
rouge, and instructions for making a 6 "  telescope. All materi.l. 
are of Pierce quality and a supply of our famous #6 grit for 
finish grinding is included. This Hsuper" abrasive materially 
shortens polishing time. Write for catalogue of supplies. 

1 1  Harvard St. Springfield, Vermont 
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MAKE YOUR OWN 
TELESCOPE 
a t  a cost of less 

than $25. 
working from Inexpensive, 
prepared kits of glass, abra­
sives, and pitch, and by fol­
lowing the practical detailed 
instructions in 

"AMATEUR 
TELESCOPE MAKING" 
This beginner's book, from which 

more than 25,000 telescopes have 

been made by amateurs, gives ele­

mentary information on how to plan 

and build the mounting, how to 

grind, polish, and accurately shape 

the essential glass parts by hand. 

All necessary data are presented in 

easily understandable form. 

Over 500 pages Profusely illustrated 
$4.00 postpa id, domestic 

$4.35 foreign 

SCI ENTIFIC AMERICAN 
24 Wast 40th Street. Naw York. N. Y. 

What Do YOU Know 

A b o u t  Av i a t i o n ? 
E VERY01\E t alk". about avi ation 

and its importanee in the fi ght 
for freedom, but few (of us have the 
time to study aeronautiC's thoroughly. 
That's why alert A mericans from all 
walks of  life are reading AIR N EWS 
every month. In A merica's only real 
picture magazine of aviation, they 
find the answers to ,"very aviation 
question - revea led in  photographs 
from every front-in s,pecial maps 
pointing to present and potential 
scenes of  air comhat--in accurate, 
u nderstandable artie 1,., df\nted ex· 
c1usively to aviat ion.  

AIR NEWS is.  writlell and planned 
for thinking adults who look behind 
the headline s .  It coveE civilian, com· 
mercial, and military aviation every 
month. You'll find it at all good news· 
stands-15(' ,  or t ake advantage of this 

SPECIAL TRIAL OFFER 
AIR XEWS, 

Ph'as� cnter 111:--- �ub,�C'rjpthm 2;" i n d i c ated. 

CJ 3 issues . . . . .. . . .. $· ] . 00 
Rf'gul ar- ral.�!"' 

o 1 ycar . . . . . . $] .50 ,---, 2 �' e al's . . . . . $2.50 
NaJl1.e . . . . . . . . . . . . . . . . . . . . . . .  . .  

A d d ress . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . .  . 

City �tal t' 
SA3 1 1 42 

A I R  N E W S  
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------------------ T E L E S C O P T I C S -----------------

caustic soda so oilen recolllmended. If  
a drop of disti l led water will  sprcad ('wn­
Iy over the entire :'ll rface. i t  may be 
considered free fro111 grea se or other ot·­
ganic matter .  

"About a half  l i ter  of \ 1) a 1 0  percent 
silver nitrate solution containing one or 
two drops of concentrated nitric acid and 
of ( 2 )  a 10 percent solution of technical 
triethanolamine are conveniently made up. 
B oth solutions wil l  keep indefinitely.  

· · The surface to be mirrored is  placed 
face upward in a clean Petri dish of 
surficient diameter to accommodate it .  
To 25 cc .  of solution I in a large test 
tube are added 1 0  cc .  of solution 2 ;  then. 
with constant agitation. Tlt rthcr additions 
are made of 2 ot· " cc. a t  a timc , j ust to 
the point where the precipitate which 
forms on the ll r,t addition clears  C0111 -
pletely. The mixed solution is poure,l 
immediately over the obj ect to be plated 
so as to con�r it  lw a laver ui at least 
0.25 inch.  The depo�ition �ri ,ilnT hegins 
within a few secone1,.;. 

"For the half- reflecting ,ur!ace required 
for interferometer:; .  a layer of silver \ybich 
transmits about a,.; mud) l ight a:;  it  rc­
flects i s  ideal . Such a layCl" ha, a distinct 
violet tinge and appear� within 10 min­
utes at room temperature, 

. .  For completely retlecting ";l1riacc,.; .  the 
immersion may last ior 24 hour s ; this 
particular bath i,  unique in  that tbe 
deposition seellls to be continuou :; ior that 
length of time. 

"The Petri di,h gin'S good vi,.;ual con­
trol of the extent of plating. since 
deposition of silver occurs only on a :;ur­
face and not through the body of the 
solution. I t  i s  possible that the low 
surface tension of tIle triethanolamine 
may he responsible for this phenomenon. 

" \Vhen the desi red thickne:;s is de­
posited . the plated obj ect i s  taken it-om 
the bath, only the e(ige,.; being h andled." 

Dr .  Si lvcrtooth . mentioned above. ,.;tates 
that "IVe h ave ll scd the method here at 
Paramount Pictures. Inc.. with consider­
able success .  in preparing partial trans­
mission films." 

Dr .  Paul, also mentioned abon'. sug­
gests caution in adding nitric acid to 
as concentrated a solution of silwr nitrate 
as i s  used in  the Barnard 1fethod-risk 
of explosion ( sec \yarnings in " .\ .T .?\L,"  
pages 4 1 2-41 5 ) . In th i s .  Dr .  Hamanl 
concurs .  

The triethanolamine needed i s  easi ly 
ohtained through chemical supply houses .  

Replying to a pri\·ate communication, 
Dr. Barnard emphasizes again that his 
method was devi sed pa rticulady for par­
tial transmitting surfaces .  and points out 
that, for iull retlecting surfaces which 
require; a heavier coating, the original 
triethanolamine method developed hy Pro­
fessor M. 1leltsl1er. of the College of 
the City of X ew Y 01·k . clescl·ibed in 
U. S. Patent Xo. 1 .988.764. i s  more 
suitable .  · 'Difficulties \\� i l l  arise in the 
latter case:' he  writes .  ' ·and the direc­
tions in the present article ",i l l  have to 
he modified by using a much higher con­
centration of triethanolamine . even up to 
a concentration of 90 percent. Because of 
the difficulties encountered with the vari­
ation in composition of commercial tri­
ethanol amine solution now available, the 

method used J11 the cold, as  I described 

it, requires a certain amount of manipu­

lation for best resul ts .  Samples of tri­

ethanolamine containing a large amount of 

volatile alkvl amines ( strong fi shy odor)  

should be l:ej ected, as should those with 

a large amount of chloride present. These 

do 110t appear to interfEre with the Melts­

ner Method as much . though the last 
method i s  inapplicable to surfaces which 
cannot be heated, "  

DRI\ E.  clean. ,imple ,  itTe from gadgets 
and hickerpicker- . made by N ,  J . 

Schell .  1 0 1 9  Third A ITll1tC. Beaver Fal l s ,  
Pa . .  i s  shown in Figme 5 .  \sked to  de­
scribe it. Sche1l \\Tites : 

· · The  drive is used "'ith an "'luato :- i a l  

. / �. ':-1._-. 4,. __ ' 
• f 

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

. .  :' ;J ... �.'-� .� -
. .. .r�· 

Figure 5 :  Sche l l 's dr ive 
which has for its upper polar bearing a 

large cast iron nange, or plate, which 

rol ls  on two ball -beal·ing rol ler- ( Porter 's  

design, I believe ) .  I found i t  would be 

necessary to re-build the whole thing if  

a worm-wheel was to be u sed, so tried 

using a thin band or belt ur phosphor­

bronze ( continuous )  which passes around 
both rollers and under the large flange, 

This band is  j ust taut when the Neight is 

on it .  
"The band is  pul led by a SC tew of 1 2  

th reads per inch, h y  means o f  a nut which 
has a yoke ovel· the top-the hand passing 
between the top of the nut and the yoke. 
A n eccentric pin or sha ft enables the 
band to be clamped fi rmly to the nut at 
any point,  a simple wrench turning the 
eccentric pin. as s!JC)\nl . \Vhen not 
clamped. the band can slide freely as tbe 
111011nting is 1110vcd in right a�cension. 

"]'he drive begins with a 1 2 -watt Tele­
chron motor which i s  enc1o,cd in a box 
below the main plate. continue.' through 
a train of helical gears in  the narrow box 
at the right, terminating in  the :,crew. 
The knobbed \\'heel on the gear box is 
a clutch to di sengage the gear.- . which is  
necessary in order to run the nut back 
on the screw after it  has tran�led from 
left to right. This takes only a minute or 
so and. as  it take:; about three hours 101" 
the nut to travel the length or  the screw, 
a single resctting " il l  take care of an 
entire evening. 

"The whole assembly. with me (Ox,''"p­
tion of the band, i s  in onc piece and is 
attached by the single bolt ,hown j 115t 
below the wrench ( the  pin and yoke arc 
fi t·st slipped off. hO\n�vcr, and the hand 
remains on the mounting ) .  The base of 
the assembly is  ;{, " steel plate , The hal' 
below and parallel to the scrcw ,erves the 
dual ]Jmpose of tie-md and guide for the 
nut. 

"There is  110 claim for origmai ity in 
this design." 

Pr�nted in the U. S .  A.  Press of the  \Vilsol1 H. Lee- Company. Orange, Connecticut. . 



Wanted : M O R E  E X E C U T I VE S ! 
To help win the war! . . .  and the peace to follow!  
Every great crisis produces new leaders. This war i s  
no exception. It h a s  created as great a crisis for busi­

ness as for our nation, and new leaders are rising to 
the top every day. 

Right now, companies are searching high and low 
for men of executive ability and training to manage 
the different departments in new and expanded plants. 
The war and its demands for production, and more 
production, has thinned the ranks of executives to the 
danger point. The country needs men of executive 
ability just as it needs production workers and men 
for the armed forces. 

Where will it find them ? Ordinarily there would be 
enough "officer material" right in the ranks . . .  men 
who had been learning by experience, slowly but 
steadily advancing in the companies which employed 
them. That is  one way of doing it-the hard way, the 
slow way. But now time is pressing. Such men are 
needed not two years from now, but today and to-

morrow! Where will they come from ? Those men will 
have to be trained, and the smart ones will train them­
selves-now! 

How can they do that? Through the Alexander 
Hamilton Institute ' s  intensive Course of Executive 
Training. 

This executive training, which is  described in a book 
called "FORGING AHEAD IN BUSINESS," can help 
you to accomplish in months what would otherwise 
take years - if you could get it at all. It is  valuable to 
men in different lines of business because it covers the 
fundamentals of all busines s -production, marketing, 
finance and accounting. It is equally effective for the 
college graduate or the business man who only finished 
grammar school. 

More than 400,000 men have enrolled for this train-

ing and every day reports come in of their promotions, 
salary increases, new and better positions. Many of 
these men have become so famous that you will recog-

nize their names instantly when you see them in this 
booklet. 

Send for " F O R G I N G  AH EAD I N  B U S I N E S S " 
The facts about this executive training are given in the 
book "FORGING AHEAD IN BUSINESS." This 64-
page book has inspired thousands of men. Many say 
it started them on the road to real business success.  

A word of warning. If you are not interested in 
executive training, don't  send for this book. But if you 
are interested in this way to better your position and 
increase your earning power, then we want you to 
have a copy of "FORGING AHEAD IN BUSINESS" 
with our compliments. Simply fill in and mail the cou­
pon, and the book will reach you by return mail. 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
S E N D  F O R  T H I S  FA M O U S  B O O K  T O D AY 

ALEXANDER HAMIL TON INSTITUTE, INC . 

7 3  West 2 3rd Street, New York, N . Y. 

Please mail me without cost a copy of 
the 64-page book-"FORGING AHEAD 

IN BUSINESS." 

Name . . . . . . . . . . . . . . . . . . . . . . . . . • . . . • • . • . . • • . . . . . . . . . . . .  

Business Address . . . . • . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  

Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Home Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 



Abondon hope . . .  0 1 1  Germs who enter here 
SCIENTISTS HAVE LONG KNOWN that 

certain wave lengths in the ultra­

violet spectrum are true "death rays" to 
the world of bacteria. 

The rays in the narrow region of �500-
�600 Angstrom units . . .  about 1/100,000 
of an ineh in length . . .  were found to 
have the greatest baeteria-killing power. 

The problem was to devise a practical 
and efficient device for transmitting se­

leeted ultraviolet radiations within a 

given baetericidal range. 

The deviee must not generate a lot of 

heat. It should have long life. It should 

be inexpensive and easy to in"tall and 
operate. Most of its radiation must be in 

the region of peak bactericidal effeetive­

ness. It must produee only a limited 

amount of ozone. 

Some years ago one of the seientists of 
the Westinghouse (Lamp Division) Re-

seareh Laboratory, whieh. is under the 
direction of Dr. Harvey C. Rentschler, 
produced an ultraviolet generator meet­
ing these difficult requirements. 

Further research and patient effort. 
brought about a eommereial llltraviolet 

baetericidal lamp that emitted about 

84% of its ultraviolet at �537 Angstrom 

units . . .  a lamp that was efficient. and 

relatively eool during operation . . .  that 

produeed an amount of ozone suffieient 

to correct odors and proteet areas not. 

direetly irradiated, but insufficient to 

cause taste change or detrimentally 

affect food products. This lamp was 

marketed under the trade mark, Sferi­
Zamp. *  

I n  hospitals, the Sterilamp* stops air­

borne infections from entering wounds 
and incisions . . .  by providing a proteetive 

zone of sterile, bacteria -free air around 

*Trade r..Iark Reg. U.  S. Pat. Off. 

t.he patient on the operating table. 

When properly installed in air-condi­

tioning systems in hospitals, schools, and 

nurseries, the St.erilamp* is the most 

effective agent known for reducing eross­

infeetion . . .  the spread of air-borne 

contagious diseases. 

The eommercial applications of the 

Sterilamp* are praetically endless. It is 
used in the "Tenderay" proeess for ten­

derizing meat . . .  and in bakeries, brew­
eries, wineries, canneries, restaurants, 

biological laboratories, lavatories . 

wherever air-borne baeteria must be 
killed or controlled. 

In the SteriJamp*, Westinghouse "know 

how" has scored a notable vietory over 
t.he invisible enemies of mankind. To­
day, 'Westinghouse scientists are hard at 

work developing weapons that will score 
the same kind of vietor�' m our war 

against the Axis. 

@ 'Westinghouse 
WESTI NGHOUSE ELECTRIC & MANU FACTU R I NG COMPA NY, PITTS BURGH, P E N N SYLVANIA PLANTS IN 25 CITI ES- OFFICES  EVERYWHE R E  




