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WHITE COLLAR MEN ARE STILL A DIME A DOZEN! 
T OOK around your office. A few men have 

.l.....I ,4arrived". They are the executives, earn· 

ing big money. The others are what the top 

men in the company call "white·collar work­

ers"-able, conscientious, hard-working­

perhaps with specialized training, but they 

are nevertheless figuratively worth a dime a 

dozen. 

WHArs THE DIFFERENCE between the executive 

and these "white-collar workers"? That's the 

question being asked by men who have hopes 

.. . men who want to climb out of the rut 

and into the top-flight class themselves. The 

answer is-there's very little difference! 

Has the man who makes $5,000 twice as much 

brains as the man who makes only $2,500? 

Has the man who makes $10,000 twice as 

much brains as the man who makes $5,OOO? 

Of course not! And it would be amazingly 

easy for tnany tnen to transform an average 

salary into a large salary! 

HOW IT'S DONE! The difference between suc· 

cess and merely "getting along" lies in execu­

tive training. In the old days, successful 

executives had to gain their ability through 

long years of experience. But as business be­

came more complicated, educators became 

business-minded. Many big universities added 

schools of business; the Alexander Hamilton 

Institute was founded-and since then has 

pointed the way to success to more than 

400,000 men! 

HOW YOU CAN DO IT. The Institute has or­

ganized and formulated the knowledge of the 

country's most successful business men. Co­

operating with it are dozens of leaders like 

Edward R. Stettinius, Alfred P. Sloan and 

Thomas J. Watson. As a result, the Alexander 

Hamilton Institute offers you modern, up­

to-the-minute training and information you 

would almost have to give your right arm to 

gain by any other method! 

CUSTOM.MADE TO SUIT YOUR NEEDS. Please get 

this fact clear in your mind. The Alexander 

Hatnilton Institute offers a PERSONAL 

service, geared not only to YOUR partic­

ular needs, but to your particular needs 

TODAY-whether you are a young tnan 

just earning his first business laurels, or 

a busy corporation official who wants to 

keep up with rapidly changing econotnic 

conditions. 

PUT IT UP TO US. Why not prove to yourself 

that you have the first quality of an executive 

-the ability to make a decision? Write us for 

a free copy of that important little book, 

"Forging Ahead in Business". For many men 

this simple act has been a major turning­

point in life! 

Alexander Hamilton Institute, Inc. 
231 Astor Place, New York, N. Y. 

Please mail me, without cost, a copy of "Forging 
Ahead in Business" . 

Name ........................................ . 

Business Address .............................. . 

Position ...................................... . 
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is the flight ray? 
is "Australian Q-fever"? 

is tear gas used in agriculture? 
are hats made of milk? 

the science of public opinion. 
the secret of television in color. 

NOW YOU CAN KNOW THE 
VERY LATEST FACTS 

OF SCIENCE! 
The year just ended has made scientific history. 
Startling discoveries, epoch-making advances chal­

lenge our minds. Have you the facts at your finger­
tips? Do you know the exciting truth about the 

real "wave of the future"? 

A HUGE VOLUME PACKED WITH 
SCIENTIFIC KNOWLEDGE 

This great book contains more than 400 pages. Its 
hundreds of entries cover every department of science; it 
is studded with many special articles 
ranging from aeronautics to X-Ray 
and special reviews on such subjects 
as Electron Optics, Sulfanilamides, 
Uranium-235 etc. Its 60 biographies 
�f living scientists are, in themselves, 
an invaluable record of science in 
our day. Illustrated with more than 
300 unusual photographs, charts 
and diagrams - some in full color, 
it is a -"must" book for everyone in­
terested in this age of miracles. A 
big, exciting volume - a panorama 
of scientific marvels - packed with 
fascinating reading - an unequalled 
reference work. 

EXAMINE FREE! 
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AS AN INTEGRAL part of our sys­
tem of national defense, the entire 
trucking industry of the United 
States has been organized to co-oper­
ate with the Army. The story of this 
organization and of the methods em­
ployed is told in the article starting 
on page 349 of this issue. 
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Personolities 
• In 

Science 

DOCTOR DOISY, now 47 years old, 
is head of the Department of 

Biochemistry at St.  Louis Univer­
sity. The most recent recognition 
of his many achievements came in 
February, 1941 , when he was 
awarded the Willard Gibbs medal, 
one of the highest distinctions in 
chemical science, for first isolating 
and determining the chemical 
structure of vitamin K, the blood 
clotting principle. 

In 1923,  the same year Dr. Doisy 
joined the faculty of St. Louis Uni­
versity, he  began research, in  col­
laboration with Edgar Allen, now 
of Yale, on female sex hormones.  
Six years later he succeeded in 
isolating theelin, an estrogenic hor­
mone, effective in restoring to 
eqUilibrium upset feminine endo­
crine systems. Since about 50 
percent of all women will find 
estrogenes useful as a remedy for 
nervous ailments occurring during 
middle age, Dr. Doisy considers the 
isolation of these hormones one of 
his most valuable contributions to 
medical science. 

Five years ago Dr. Doisy, assisted 
by four expert chemists and one 
technician, began work on a new 
chemical problem. Baby chicks, 
when kept on a restricted diet, died 
of blood seepage. Why? Something 
vitally necessary was lacking. But 
what was it? For want of a better 
word, scientists had called it vita­
min K. Dr. Doisy and his com­
panions worked day after day from 
early morning till almost midnight 
to solve the puzzle, but it was not 
until 1 938 that they had a sub­
stance pure enough to designate it 
as having characteristic vitamin K 
activity. 

Vitamin K, a fat-soluble vita­
min, promotes the production of 
prothrombin, a constituent of the 
blood which enables it to clot. The 
vitamin is present in green leaves, 
especially in spinach, alfalfa, and 
kale. If prothrombin is insufficient 

EDW A RD A. DOISY 

to form a clot, blood will continue 
to flow from a wound until death 
ensues. Such prothrombin defi­
ciency exists in newborn infants 
and in patients who have obstruc­
tion of the bile duct. 

Of the more than 2 ,000 ,000 babies 
born in the United States annually, 
about 1 .4 percent, or 28 ,000 ,  die 
within seven days after birth, and 
specialists state that from 20 to 35 
percent of these deaths are due to 
a lack of vitamin K. That means 
that about 8000 lives can be saved 
each year in this country alone by 
the use of this vitamin. Although 
Dr. Doisy was not the first to recog­
nize vitamin K activity, he is the 
first to recognize two vitamin K's, 
Kl and K2; and the first to announce 
the chemical structure of each. As 
a result of this knowledge of their 
structure, he compounded a syn­
thetic vitamin Kl in the laboratory 
that is even more active than the 
natural vitamin. 

Dr. Doisy received the gold 
medal of the St. Louis Medical 
Society in 1 935, the Philip A. Conne 
medal of the Chemists' Club of 
New York the same year, and the 
St. Louis Civic Award in 1939 .  He 
is a member of the American 
Chemical Society, the American 
Society of Biological Chemists, the 
Society for Experimental Biology 
and Medicine, the American Insti­
tute of Chemists, and the National 
Academy of Sciences. 

During his vacations, Dr. Doisy 
travels over the country in search 
of good fishing and the thrill of 
landing a prize game fish. Next to 
his love for angling, he has an 
energetic enthusiasm for shooting. 
Forming himself, his sons, and two 
bird dogs into an expedition, he 
likes to venture into the haunts of 
the quail. In his shorter periods of 
leisure he wields the driver, the 
niblick, and the putter on one of 
St. Louis' country club golf cout:�S 
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50 Years Ago • In • • • 

------ ... --------� 

(Condensed From Issues of June, 1891) 

TUNNEL-"The successful driving through of the tunnel 
beneath the St. Clair River at Sarnia, for the Grand Trunk 
Railway, under the direction of Mr. Hobson, of the 
A. S. C. E., is an achievement that will inaugurate an era 
of special activity in works of a similar character else­
where. It is 6,000 feet long between the portals, 2,290 feet 
being under the river proper. It was driven through soft 
clays by a cylindrical steel shield forced forward by 24 
hydraulic rams . . .  The rams worked independently, and 
with such accuracy that after a year's driving at the rate 
of 8 feet per day, the two shields coming from opposite 
directions met exactly in line and level, having at no time 
varied more than two inches from true position." 

POWER STATION-"The Edison Electric Illuminating 
Company, of Brooklyn, N. Y., have erected and put in 
operation an electric lighting station which in all its ap­
pointments ranks with the most advanced works of the 
kind in existence . . . The consumption of coal is brought 
down to a low figure, and perfected apparatus is provided 

Dynamo room and regulating gallery 

f0r ascertaining exactly what coal is burned. Thus a state­
ment as to the pounds of coal consumed per electrical or 
mechanical horse power is entitled to the fullest confi­
dence . . .  The steam is supplied by eight Babcock & Wilcox 
tubular boilers. . . The dynamos are self-exciting and 
shunt-wound, and are built for an output of 575 amperes 
at 140 volts, but in practice are run at 650 amperes at 128 
volts. Each one thus represents an output of about 1 1 2  
electrical horse power and can supply 1 ,500 lights, rep­
resenting a total of 21,000 lights in operation . . .  The lamps 
are charged for at the rate of one cent per hour of use, 
and are replaced free of cost to the consumer as they fail. 
The well known Edison meter is used to determine the 
amount of consumption. " 

RAILROADS-HThere were built in the United States, in 
1 890, about 6,344 miles of new railroad, giving an aggre­
gate of 167,741 miles, or 44 per cent of the total railway 
mileage of the globe. " 

IRRIGATION-HA dozen irrigation canals are now com­
pleted, or under construction, with bed widths of 50 ft. to 
70 ft. with main lines from 50 miles to 100 miles long, 
wiUl as many more miles of laterals, and having capacities 
varying from 1,000 to 1,500 second-feet. Such can<lls will 
irrigate from 100,000 to 150,000 acres each, and will render 
habitable twice that art�a, supporting on an average 3,000 
families each. " 
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CAMPHOR-HAlthough the camphor tree is a native of 
China, Japan, and Formosa, the authorities of the United 
States Department of Agriculture state that it has been a 
subject of distribution by the department for nearly thirty 
years . . .  While the camphor tree flourishes best in warm 
climates, it will stand 20 degrees of frost without being 
inj ured, and any locality where the thermometer does not 
show lower than 20 ° F. is fitted for the growth of the 
plant. . .  Interest in the growing of camphor trees has 
recently been stimulated by the great increase in the price 
of gum camphor. This advance was caused by the quan­
tities of the article which have been used in the manufac­
ture of smokeless powder, and also by the increasing 
demand from makers of celluloid goods." 

BIRCH OIL-HA profitable industry, and one of which 
but little is known to the world at large, is carried on 
among the hills of New England. It is the manufacture of 
birch oil. . .  Birch oil has a market value as a flavor. It is 
used largely in the manufacture of confectionery and is 
sold, almost invariably, under a label that calls for the 
essence or extract of wintergreen. Pure extract or essence 
of wintergreen does not exist, nor is there any need of it, 
for the clarified oil of birch gives one a perfect winter­
green flavor, and it is so pungent that the smallest drop 
placed upon the tongue will blister it. " 

FLYING MACHINE-HMr. Hiram Maxim, well known for 
his many ingenious inventions, has for some time past 
devoted considerable study to the subject of aerial naviga­
tion . . .  Mr. Maxim says he has already expended $45,000 
on tests, and is now at work on a large machine of silk 
and steel, with a plane 1 1 0  ft. by 40 ft. ,  with two wooden 
screws 18 ft. in diameter. A petroleum condensing engine 
will fUrnish the power. " 

ELECTRIC RAILWAY-"While electricity may not yet 
be able to take the place of steam as an economical motive 
power for railway trains, it is demonstrating its ability, 
when properly managed, of cutting into the business of 
existing steam railways. The latest illustration of this is 
to be found in the passenger travel between St. Paul and 
Minneapolis. Until recently the steam railroads have con­
trolled this business, but an electric road is now running 
between the two cities, cOlmecting with the street lines of 
both, and in the half year which it has so far served the 
public it has taken such a large portion of the patronage 
from the steam railways that the latter will probably with­
draw from competition for the local passenger traffic be-
tween the two cities. " 

. 

PROPELLER SIZE-HScrews for steamers used to be 
made as large as possible, it being the theory that the 
greater the diameter, the higher the speed. A vessel was 
placed on Lake Erie with a screw so large that it was 
deemed best to cast each blade in two parts, and then weld 
them together. During a storm all these blades of the 
propeller broke at the welding, reducing the diameter by 
more than two-thirds. To the surprise of the captain the 
vessel shot forward at a speed such as had never been 
attained before. Engineers then experimented with small 
propellers and discovered that they were much more 
effective than large ones. " 
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Doing his 
best with a 

The hardest job of the Bell System is to give you 

more and better telephone service and yet keep rates 

low. It isn't easy to keep those two things in balance. 

Increasing costs and taxes make it difficult. 

But there is no end to trying. There is never any 

letting up in the search for a better, more economical 

way. All along the line, the Bell System believes in 

economy in business housekeeping. That is part of 

its obligation to the public. 

BELL TELEPHONE SYSTEM 

Listen to "The Telephone Hour" every Monday. (N. B. C. Red Network, 8 P. M., Eastern Daylight Saving Time.) 
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RUN N ING A S T R ING OF 

OIL-WELL CA S ING 
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G
EOLOGISTS constantly search for new sources 

of oil, for new methods of reclaiming more 
of the black gold that lies in producing or ap­
parently exhausted fields, as told in the article 
on page 352 of this issue. Keeping pace with 
these scientists are the crews of workmen who 
drive ever deeper into the earth, following the 
leads of the geologists, ever developing tools 
and techniques that make possible faster 
drilling, deeper wells, safer operation. 



97TH 
Y.EAR 

JUNE 
1941 

OUR SEARCH FOR THE SUPERNATURAL-III 

Demonstrations of Bappings and Ectoplasm Ezplained 

IN ACCORDANCE with a decision of 
the Scientific American Com­

mittee for the Investigation of 
Psychic Phenomena, the medium, 
Rose Ann Ericson, was permitted a 
second opportunity to demonstrate 
her psychic powers during the 
evening of Monday, March 3 1 .  As 
surrounding conditions had not 
been deemed conducive to best 
possible mediumistic efforts on the 
occasion of her first attempt, re­
ported in our May issue, the Com­
mittee endeavored to improve 
them. Through the courtesy of the 
Hotel New Yorker, a completely 
darkened fourth floor room was 
made available, and in the presence 
of 35 witnesses, including members 
of the Committee, representatives 
of the press, photographers, and 
guests, the seance began shortly 
after eight o'clock. 

As in the previous instance, 
Madame Ericson was seated at a 
table in the front of the room, fac­
ing the audience. On either side of 
her, and each holding one of her 
hands during the demonstration, 
were seated Dunninger, Chairman 
of the Committee, and A. Paul 
Peck, member of both the Commit­
tee and the Universal Council for 
Psychic Research. Care was taken 
to examine adjoining rooms to see 
that they were empty and that all 
doors to these rooms were locked. 
Other members of the Committee 
were seated in the front row to 
facilitate observation, and a pho­
tographer was stationed in a posi­
tion suggested by the medium and 
instructed to take flashlight pic­
tures at moments to be designated 
by her. 

The lights were extinguished, 
utter silence was requested, and 
the audience was invited by the 
medium to join in singing, accom-

A. D .  RATHBONE. IV 
Secretary. Scientific American 
Committee for the Investigation 

of Psychic Phenomena 

panied by a phonographic repro­
duction of "Seated One Day at the 
Organ." A miniature, electrically 
lighted candle, placed on the table 
in front of her and heavily shroud­
ed with a handkerchief, threw a 
faint glow on Madame Ericson's 
face. Following the first musical 

PSYCHIC RESEARCH 
• Scientific American, in collabora­
tion with The Universal Council for 
Psychic Research, offers $15,000 to 
any medium who can produce a 
spiritistic effect or a supernatural 
manifestation under the rules and 
regulations published on page 210 of 
our April 1941 issue. • 

rendition, the phonograph played 
"The Lord's Prayer," and the 
voices of some of those present 
blended softly in singing the hymn. 

A moment or two passed. Then 
the medium's voice was heard, and 
the music and singing ceased 
abruptly. In a slow, calm, unruffled 
manner, Madame Ericson said that 
she could see a "gentleman and two 
young men. They have been over 

,quite a while. They passed over 
in an accident. Does anyone recog-
nize them?"  

There was a pause; but no  one 
answered. The medium then said 
she saw a young child with a 
speech impediment, that the per­
son in the audience concerned with 
the child was not well. The initials 
of this person, she continued, "are 
J. K.-J. K.-is there anyone here 
with the initials J. K.?"  

Mr.  Joseph H. Kraus, member of 
the Committee, admitted the in­
itials, but said that he could not 
recognize either the references or 
the description. Following a brief 
silence, Madame Ericson brought 
two other alleged spirit messages, 
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one for a man who acknowledged 
his initials were "D.D." and one for 
a lady with the initial "0." There 
was another pause, after which the 
medium announced she would en­
deavor to contact the spirit of Mrs. 
Amelia Earhart Putnam, which she 
claimed to have contacted before. 

A brief interlude of music was 
followed by complete silence, in 
the midst of which two distinct 
raps were clearly heard by those in 
the front of the room. Then Mad­
ame Ericson's  voice, now slightly 
strained, said, "Thank you, spirit." 
She then continued : "I am greatly 
troubled in the place where I am. 
I cannot give you full details. I am 
disgusted by the comments of 
Colonel Lindbergh ; he forgets the 
time when he crossed the ocean in 
a shoe box." [It was now evident 
that this purported to be the spirit 
of the late internationally known 
aviator, Mrs. Amelia Earhart Put­
nam, speaking through the medi­
umship of Madame Ericson.-Ed.J 
"We must hurry to prepare--there 
is great danger. I am a loyal 
American and I can and will send 
forth my spirit to help. I must 
warn you, do not listen to the re­
marks made by someone who does 
not know the full extent of the 
situation." 

THERE was a sudden break in the 
message from the spirit of the 

aviator as the medium said : "Keep 
your eyes to the right-to the right 
--out from the table. I see eyes, 
yes, there are eyes. Will you take 
a picture, please." . 

The dazzling flash of the pho­
tographer's camera light doubtless 
startled and momentarily blinded 
everyone in the room, but Dunn­
inger spoke up quickly and said: 
"Where are these eyes? Did any 
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Although this picture was taken at exact instant "eyes" were alleged 
to be visible, neither audience nor camera visualized the phenomenon 

member of the Committee see 
eyes? Did anyone see eyes? "  

Mr. Kraus, who sat in the front 
row, stated he had seen something, 
that it appeared to be two lights, 
but that he could not be certain 
they were eyes. He added that 
what seemed to be lights might 
have been brought about by the 
after-effects of the flashlight bulb . 
The medium, however, asserted the 
entire form of the spirit had been 
clearly visible to her, but no one 
in the audience could substantiate 
the claim, nor did Madame Ericson 
describe the spirit's appearance. 

Another short interlude of music 
was followed by a plea from the 
medium asking the spirit to "come 
over" and a statement to the effect 
that someone was making an "aw­
ful noise ." There then ensued a 
period of silence followed by a 
single rap, then two raps, and a 
statement from the medium that 
she was finding it difficult to recall 
the spirit. Two more single raps 

HOLLOW HEEL 

_'--_ HIiMMER 

Another method of producing 
raps. Medium skilfully manipu­
lates a string; hammer strikes 

were heard and again Madame 
Ericson claimed that eyes were 
visible and that there was a strong 
psychic power extending directly 
across the table toward Dr. Thorn­
well Jacobs, the Committee mem­
ber who was seated on the aisle in 
the first row. At the medium's re­
quest, two additional pictures were 
taken, after which an assistant 
asked that the lights be turned on. 

M
ADAME ERICSON appeared to be 

tired, and during a brief rest 
period Dunninger again asked 
about the eyes . Had they been 
visible to anyone in the audience 
either on the first instance or the 
second? Mr. Kraus repeated he had 
seen two points of light, but that 
in his opinion they could have been 
after-reflections resulting from the 
flash bulb used in taking the photo­
graph; and that he could see no 
resemblance to eyes. However, 

, two people in the back of the room, . later identified as Mr. Edward 
Rider, 1 21 West 72nd Street, New 
York City, and Mrs. D. Woods, 320 
West 25th Street. also of New York, 
both asserted they had seen the 
eyes. These two witnesses were in 
the next to the last row of chairs 
and both were more directly in 
front of the medium than was Mr. 
Kraus, but no one else, not even 
those seated on either side of the 
aisles, and also directly in front of 
the medium, had been able to see 
any phenomena. 

Dunninger then asked Madame 
Ericson if she could make one final 
attempt in order to test this appar­
ent discrepancy. With the usual 

preliminaries, the medium tried 
once again, although it was evident 
that she was under a severe strain, 
and once more there was a series 
of rappings, after which the medi­
um said, "Thank you, spirit," and 
continued with, "I am contacting 
some one. This person is coming 
back for the last time and to an 
individual in the front row. Can 
anyone see the figure? It is very 
plain. Please take a picture. " This 
was done and the last demonstra­
tion, of extremely short duration, 
was declared terminated as the 
lights were switched on. 

In summing up the evening's 
efforts, Chairman Dunninger said : 
"Once more we will have to depend 
on the photographs to determine 
whether there was any psychic 
phenomena present in this room, 
and the photographs will, of neces­
sity, form the sole and conclusive 
evidence of the presence of a pair 
of eyes, inasmuch as only two 
people out of the entire audience 

With restraining hand resting 
on fourth finger of medium's 
hand, ring finger is still free 

feel positive that this phenomenon 
was present. "  

Subsequent development o f  the 
negatives gave no indication of the 
existence of any form of psychic 
phenomena at the demonstration. 

• • • 

Report of the CommiHee on 
The Efforts of Rose Ann Ericson 

T HE Scientific American Commit­
tee for the Investigation of Psychic 
Phenomena later met to determine 
the degree of validity of such psy­
chical phenomena of a physical 
form as had been demonstrated. 
Inasmuch as but two witnesses out 
of the 35 present claimed to have 
seen eyes, it was agreed that this 
did not constitute a sufficient num­
ber to warrant investigation of this 
phase of the demonstration, and it 
was felt that the surmise by Mr. 
Kraus, that the "eyes" could have 
been after-effects of the flashlight 
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bulb, was in all probability the 
correct version of the incident. 

In view of the fact that the Com­
mittee is concerned only with psy­
chic phenomena of a physical na­
ture, the so-called spirit messages 
did not come within its jurisdiction, 
which left only the matter of the 
infinitely small ectoplasmiC dem­
onstration during the first seance­
of which Dunninger had apparent­
ly been the only witness, due to 
the fact he sat next to the medium 
-and the spirit rappings heard at 
both seances, much louder and 
more frequently at the latter one. 

"There are, therefore," Dunn­
inger stated, "two things to be 
duplicated or explained through 
natural or scientific means-rap­
pings and ectoplasm." Rappings, 
he explained, can be physically ac­
complished by several means, such 
as the use of the shoe against the 
leg of the table, or the manipula­
tion of a large and heavy ring on 
one of the fingers. He called the 
Committee's attention to the fact 
that Madame Ericson's feet were 
neither bound nor in contact with 
those of any other person during 
either of the seances, and that she 
habitually wore a very heavy ring 
on her left hand, and had worn it 
on both evenings. In neither case, 
he pointed out, had she operated 
under test conditions, but had been 
given every opportunity to demon­
strate her alleged psychic powers. 
Had she produced psychic phe­
nomena of sufficient import to be 
observed by more than one or two 
persons, she would then have been 
subjected to severe test conditions. 

Using his foot and his own ring, 
Dunninger demonstrated how rap­
pings could be produced, even 
though the hands of the medium 
had been held by himself and by 
Mr. Peck. In this latter connection 

Showing how an UDgmlrded foot 
may be used against table leg 

Dunninger demonstrates to Dr. M. Luckiesh, of General Electric Research 
Laboratory, and A. P. Peck how a medium may manipulate ring finger 
in total darkness,' thereby producing rappings on edge of the table 

he explained that the medium had 
several times asked him to turn on 
or off for her, as she desired, the 
small, shrouded electric light bulb 
which had stood on the table dur­
ing both demonstrations, and each 
time he had complied with her re­
quest her hand had momentarily 
been free. She had not been re­
quested to permit her feet to be in 
contact with those of others in 
order to prevent the use of her shoe 
against the table leg to produce 
rappings. 

Dunninger explained that the 
effect of ectoplasm can be and has 
been accomplished in so-called 
spiritistic seances through use of a 
small vial or capsule, containing a 
concoction of such simple, every­
day substances as glycerine, egg­
white, and soap . Dioxygen, also, 
has been utilized. The tiny vial or 
capsule is easily concealed until 
the moment the medium desires to 
make use of it. Then, inserted in 
the mouth, or the capsule broken, 
the "mysterious" substance will 
appear on the lips. In the instance 
of Madame Ericson's first seance 
before the Committee, no one but 
Dunninger saw any evidence of an 
ectoplasmic substance, and as the 
medium's assistant had removed 
with her handkerchief the slight 
trace of foam from Madame Eric­
son 's lips before Dunninger or 
anyone else could obtain a speci­
men for analysis, the Committee 
was in full agreement that the mat­
ter of ectoplasm needed no further 

consideration at this time. It was. 
decided, however, that should an­
other applicant for the award at 
some future time produce an ecto­
plasmic type of phenomenon of 
sufficient magnitude and duration 
to be observed by properly attested 
witnesses, a complete study of the 
subj ect of ectoplasm should then 
be made. 

At the conclusion of its discus­
sion of the two seances thus far 
held under its jurisdiction, the 
Scientific American Committee for 
the Investigation of Psychic Phe­
nomena unanimously agreed that 
the medium, Rose Ann Ericson, had 
produced no psychic phenomena 
that not been satisfactorily dup­
licated or explained through nat­
ural or scientific means. 

• The interest already exhibited by 
our readers and by the public at large 
in our search for the supernatural is 
indeed gratifying. Many letters have 
been received suggesting projects or 
phenomena which our Committee 
might investigate. Among these are a. 

house which is reported to be in­
habited by a vampire spirit; an 
alleged "spirit photograph," valued by 
the owner at $10,000.00, and other 
matters. As rapidly as possible they 
are receiving the attention of the 
Committee, and those that warrant 
further examination will be reported 
on in these columns in future issues. 
The Committee will at all times wel-· 
come letters, suggestions, and criti­
cism, and acknowledgment will be 
made of such contributions as quickly 
as possible.-The Edi,tors • • 
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A Skin Game • 

10 Metallurgy 
Longer Life and Greater Productivity Given to 

Tools and Machines by Heavy Chromium Plate 

chrome, as it is now called, and 
many valuable innovations in the 
use of the metal issued from his 
busy laboratory. At the present 
time, Dr. Cotton is saving his com­
pany about $ 1 5 ,000 annually in 
reclaimed tools and gages alone. 
Plug, snap, and other types of gages 
are not only expensive but in a 
sense highly perishable. No matter 
how expensive the steel from 
which they are made, a few thou­
sand applications finds them worn 
to the limit of tolerance. Until re­
cently, it was necessary to discard 
worn gages and purchase new 
ones. Now, however, they can be 
placed in a hard-chrome tank for 
a short time and plated until they 
are oversize. They are then re­
moved, ground down to size, and 
placed back in service actually bet­
ter than new because they will not 
be reduced so rapidly. The process 
of reclamation may be repeated 
again and again and there is no 
reason why a single gage can not 
be used almost indefinitely. In such 
instances, really heavy deposits of 
the metal are not needed. They are 
usually less than .0005 of an inch. 
Yet even this extremely thin tissue 
of chromium puts up a far braver 
front than the finest grades of steel. 

R AYMOND F. Y A T E S  

CHROMIUM supplies a skin over . 
other metals that metallurgists 

love to touch. When deposited over 
inferior metals, chromium supplies 
.a hard coat of armor that not only 
resists most chemical action but 
.also, when present in sufficient 
.quantities, wards off blows and 
parries frictional wear with truly 
ifemarkable efficiency. 

Some notion of the power of 
.chromium to resist mechanical 
abrasion may be had from the fact 
;that automobile bumpers carry a 
.deposit of the metal only 1/200,­
.000 of an inch in thickness. 
Now, however, we are not so 
.much interested in the decorative 
uses of the metal as we are in its 
'use as hard, wear-resisting armor 
plate for the protection of steel, 
iron, and certain alloys.  Harder by 
far than even the hardest steels, 
dose-grained, tough, and capable 
oOf withstanding high temperatures 
without surrendering any of its 
valuable properties, chromium 
:serves as the armor to shield many 
-of its lesser cousins in the metal­
lurgical field. 

Although attempts to deposit 
,chromium electrolytically were 
made as early as 1 835 ,  little or no 
:success was had until the late 
1 920 's when Fink, of Columbia, 
turned his skilled and fertile mind 
to the problem. Sargent, of Cor..; 
nell, had stimulated interest in the 
matter during 1 920 when he read a 
paper on the subj ect. 

Perhaps the metallurgists of the 
United States Government Print­
ing Office were the first to recog­
nize the value of heavy deposits of 
the metal ranging .002 inch or over. 
Steel engravings for the printing of 
greenbacks were protected against 
-early failure by surprisingly thin 
deposits of chromium. At that 
time, however, the deposition of 
really heavy plates imposed prob­
lems that for a time appeared al­
most insurmountable. When de­
'Posits ranged beyond modest thick-
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nesses, microscopic fissures would 
appear and adhesion also became 
precarious. 

Within a few years time, the re­
searchers hung up still another hide 
on the barn door and chromium 
became available for making de­
posits as thick as .025 of an inch­
about twice the thickness of a Gov­
ernment postcard. It is such de­
posits of chromium that are today 
working new miracles in the ma­
chine and tool field. Strangely 
enough, electro-deposited surfaces 
of the metal are harder than the 
metal refined by other means. They 
may run anywhere between 400 
and 950 Brinell, depending upon 
the conditions of deposition and 
the nature of the basis metal. 

We can not hope to cover all of 
the applications and ramifications 
of our subj ect within the confines 
of this article ; consequently we 
shall place emphasis on the more 
common uses of the metal. It fol­
lows also that the more common 
uses will naturally be the most 
important ones. 

Dr. D. A. Cotton, of the Delco­
Remy Corporation, was one of the 
early experimenters with hard-

IT HAS been found that over 1 0 0  
applications o f  hard chrome may 

be made in the average manufac­
turing plant-not only in the sal­
vaging of worn parts but also in 
the preservation of accuracy, the 
reduction of wear on moving ma­
chine parts, and the increase of 
cutting and drawing efficiency. Nor 

Snap plugs, gages, and drills are only a few of the tools of industrial 
production that gain longer life, greater efficiency, through hard chrome 
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is the process limited to old or used 
devices. Brand new files, after a 
few minutes treatment in the 
chrome tank, will cut 20 percent 
faster, last 400 percent longer, and 
show far less tendency to foul. 

Among the more common tools 
benefited by hard chrome cover­
ings are taps, dies, broaches, bur­
nishing tools, drill j igs, hobs, rolls, 
chuck heads, cams, drawing dies, 
coining dies, header dies, and 
molds for plastic resins, rubber, 
and so on. In every case there are 
savings both in equipment and effi­
ciency. 

The manufacturers of certain 
machines are belatedly becoming 
cognizant of the superior qualities 
of chrome-plated surfaces. Many 
tools and other devices are now 
reaching the market protected by 
this metal. 

As has been very aptly said, most 
metal working machinery repre­
sents what we might call "taking 
off" tools ; the hard-chrome plating 
iank could very well be called the 
first "putting on" tool. With hard­
chrome tanks coming into use in 
iool rooms all over the country, 
ihe machinist can easily get out of 
irouble in this way : He shuffles 
into the plating room, produces a 
chunk of steel from his coveralls 
pocket and says, "Say, Doc, can 
you put a half-thousandth back on 
for me? " 

HERE is a story recently told. Work 
had been all but completed on 

a series of molds worth about 
$6000.  From the engineering de­
partment came word that a slight 
but important change in measure­
ment was imperative ; indeed it 
amounted to the difference be­
iween success and failure. Metal 
ihat had been cut away must be 
replaced. A few years back, the 
whole $6000 worth of material 
would have been scrapped . Pro­
duction would have been delayed 
and there might have been a change 
in personnel. Within three days 
iime, however, and at a cost of 
about $200 ,  the damage had been 
repaired by chromium. The metal, 
in this case, had to be deposited to 
a thickness of .024 of an inch. This 
thickness requires about 80 hours 
,of continuous plating. 

Some of the feats now being 
:accomplished by hard-chrome ex­
:perts are almost beyond belief. A 
mid-western producer of automo­

iive accessories found that, through 
unavoidable conditions, a 3/16-
inch square hole in  24 dies had to 
ihe made smaller by several thou-

Used in paper manufacture, this '72-inch diameter steel drum, face area 
13,5'70 square inches, is chromium plated and polished to a high luster 

sandths of an inch. The job wa� 
done quickly, by chromium, with a 
saving of some $ 10 ,000 .  

The hard -chrome tank is  also 
helping the punch press and the 
die maker over tough spots. It was 
found that a blanking and forming 
die used to produce a stainless­
steel cap for an ignition lock had 
an annoying tendency to tear the 
work on the radius. Failure to 
produce clean work occurred at the 
end of every 1 500 or so operations. 
A little hard-chrome in the right 
area brought the production up to 
20 ,000 before the trouble re-ap­
peared. 

Prior to chrome plating, the 
principle use of chromium was in 
alloys. It was far too hard and too 
brittle to be worked by any known 
machine methods. Even the best 
grinding wheels fought a losing 
battle with it. Electro-deposition, 
however, made chromium buckle 
down, so to speak. It brought it 
under control and permitted it to 
be used as a casing for less able 
metals. Even as far as the art has 
gone to date, that which has been 
accomplished can only be an in­
significant part of what the future 
holds. 

A little chromium goes a long 
way. As little as 1 / 1 00 ,000 of an 
inch of the metal applied to a new 
drill permits it to be used from five 
to eight times longer in drilling 
non-ferrous and plastic materials. 
Such inexpensive treatment cre­
ates desirable economies. 

Pressures up to 6000 pounds to 

the square inch are now being 
used in hydraulic presses in the 
plastics industry. Rams in the 
larger presses vary between eight 
and 14 inches in diameter and con­
siderable expense is entailed in 
keeping the packing rings of such 
equipment functioning in a leak­
proof condition. Even with normal 
eight-hour day operation, re-pack­
ing must be done monthly and the 
cost, to say nothing of the loss of 
the use of the machine, varies be­
tween $ 130  and $ 1 50.  More and 
more, molders of plastic materials 
are turning to hard-chrome for 
help. One press, after having its 
ram plated with a thin deposit of 
this metal, remained in operation 
continuously for eight years with­
out being re-packed. 

CHROMIUM applied to draw dies 
not only permits them to hold 

up in service for a longer period 
but also prevents score marks and 
increases production. Punching 
dies of all types can be helped by 
chromium deposits. Up until a 
short time ago, however, it was 
thought that the extreme hardness 
a"nd consequent brittleness of the 
metal would prevent it from being 
used successfully on dies of the 
shear type. However, this theory 
has now been pretty well battered 
down. Hard-chrome, placed over a 
large die intended for armature 
laminations has increased be­
tween-grinds production from 50,-
000 pieces to 1 50 ,000 pieces. 

One finds " chromium bobbing up 
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Thickness of hard-chrome plate 
is accurately measured, without 
destruction, by electrical gage 

in the most unexpected places. It 
is now being used widely on solder­
ing j igs but not alone to prevent 
wear. Due to the peculiar nature 
()f the metal, other metals show 
little or no mechanical affinity for 
it. This is true of any kind of 
solder. The molten metal falls upon 
the chrome and promptly rolls off. 

Often as little as an hour in the 
hard-chrome tank will produce 
sensational and fantastic results in 
prolonged life, increased produc­
tion, and lowered costs. In making 
automobile horns, as an instance, 
it was found that a swaging die, 
used in the production of the horn 
proper, created trouble later in the 
welding operation. The engineer­
ing department finally overcame 
the difficulty by substituting a 
coining die. Here, however, a new 
headache developed. This die fre­
quently galled and production was 
seriously interrupted several times 
daily. Some one in the plant 
thought of hard-chrome. The die 
was sent down for treatment. It 
came back a few hours later and 
proceeded to turn out nearly a 
million pieces without interruption 
before it was finally called out of 
service. 

There are a number of mysteries 
about chromium and its ability to 
"take it." For instance, a very 
small difference in hardness read­
ings on the scleroscope may mean 
great differences in wear resist­
ance. A steel gage showing about 
87 scleroscope reading will provide 
9970  checks before the limits of 
its own tolerance has been reached. 
When such a gage is plated it may 
read as low as 97  and yet will stand 
up perfectly in service for 48 ,024 
checks with wear at .0002 of an 
inch. Apparently the metal is not 
only hard and resistant ; other 
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metals passing over move with 
minimum resistance and hence 
minimum wear. 

It is not in the machine-tool in­
dustry alone that hard-chrome is 
making all of the progress. Indeed, 
its applications are broadening out 
so rapidly now that it would be 
difficult to estimate the number of 
industries where it has become a 
factor. It is known, however, that 
both the paper and textile indus­
tries are feeling some of the . many 
benefits of chromium . pla.ting. De­
posits on large, hea.Vy stee:l. rolls 
are made as thick as .020 and it is 
not unusual to have such plating 

• 

cost as much as $6000 a roller .. 
Several days of uninterrupted plat­
ing is required. Because chromium 
plating requires as high as 100!) 
amperes per square foot, these 
larger rollers are slowly revolved 
through a trough of the solution 
with only a few square feet ex­
posed at a time. Thus is the curr�nt 
consumption kept within reason­
able limits. 

This is by no means the complete 
story of hard-chrome. It is enough, 
however, to show definitely that 
here is something comparatively 
new on the industrial scene that is 
indeed worth watching. 

• • 

New Brazing Melhod Culs Cosls 

Fusion Process at Arms Plant is Applicable 

Throughout Many of the Metal Industries 

A. P .  P ECK 

IN an endeavor to  introduce 
mass-production principles into 

the brazing of shotgun barrels - a 
hand-soldering process on each 
individual gun until now - there 
has been developed a gas-operated 
brazing furnace for which applica­
tion will be found in almost any 
branch of industry where fusion 
of metals is a necessary part of the 
manufacturing operations. This 
new furnace effects a union between 
shotgun barrels heretofore un­
equalled in strength, is so clean in 
its operation that most of the grind­
ing, filing, and polishing formerly 
necessary in gun manufacture has 
been eliminated, and offers other 
potential economies to metal­
working industries. 

It all began when Frank T. 
Green, of the J. Stevens Arms Com­
pany, invited M. R. Utley and B. 
K. Walpole, of the National Gas 
Furnace Company, to design a 
mechanism capable of brazing 200 
sets of shotgun barrels a day, there­
by inaugurating the first radical 
change in almost a century of 
scatter-gun barrel construction. 
After accepting this challenge, 
earlier refused by other engineer­
ing and research organizations who 
said it couldn't be done, the fur­
nace was constructed, installed in 
the Stevens factory, and experi-

mental operations were begun. 
Today, the arms company, with 

the aid of the new brazing furnace, 
is turning out 400 sets of gun bar­
rels a day, has eliminated a number 
of cumbersome operations, reduced 
labor cost 40 percent and, in pro­
ducing the only all-brazed shotgun 
now manufactured, has cut down 
the "touching-up" operations on 
the joined sections by 80 percent .. 
Outstanding among the improve­
ments achieved by the new braze 
are the additional strength im­
parted to the barrels where they 
are fastened together, the cleanli­
ness of operation, and perfect 
alignment of shell chambers and 
barrels. 

As many shotgun owners have 

Tray-load of shotgun barrels 
entering new brazing furnace 
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learned to their sorrow, the 
soldered twin barrels of a shotgun 
will occasionally split apart at the 
rib under sudden changes in tem­
perature. Intense shooting heats 
the barrels to a degree decidedly 
uncomfortable to the bare hand, 
and, under such conditions, when 
the metal has cooled too sharply 
and abruptly, the barrels have been 
known to split apart, or the con­
necting rib to come loose. 

A tension load of about 60 
pounds has been capable of pulling 
the rib loose from the old solder 
braze. In making such tension tests, 
sections one-quarter inch long were 
sawed out of the barrels midway 
between breech and muzzle. Each 
section was tested by suspending A tray of shotgun barrels comes from furnace about every fifteen minutes 

Left: Ready for brazing. Right: Ba.rrels emerge clean, free from burrs 

one barrel from a fixed bar and 
applying a static load by hanging 
weigh ts from a hook secured to the 
other barrel section, the load being 
gradually increased until the j oint 
between the barrels gave way. An 
average of the test loads indicated 
a tensile strength of about 60  
pounds for the j oint . Not so with 
the new process. Under similar 
tests it was found that excessive 
pressure would tear the metal of 
the barrels themselves before the 
braze would let go. 

As to cleanliness of operation: Pit­
ting of the metal, often excessive 

under the old 2000 degrees, Fahren­
heit, process, has been entirely 
eliminated, as has also warping of 
the chamber section. Grinding and 
polishing the brazed barrels and 
butts to eradicate pitts, burrs, and 
lead spots is no longer required. 
The tedious hand-filing and clean­
ing-up process, always a necessary 
evil in shotgun barrel manufacture, 
is now as antique as a muzzle­
loading matchlock. Furthermore, 
it has been found that this trait of 
"sanitation" is particularly accept­
able in the building of the over­
and-under combination rifle and 
shotgun, which incorporates a .22-
caliber rifle barrel and a .41 0  bore 

shotgun barrel in the same firearm. 
For obvious reasons the rifle barrel 
must be rifled before its marriage 
to the shotgun barrel, yet when one 
of these combinations comes out of 
the furnace, and subsequent light 
pickling tanks, the barrel interior 
is so perfect that it is only necessary 
to hand-wipe it, and the grooves 
and lands of the rifling are as clean 
as the proverbial hound's tooth. 

The furnace utilizes ordinary 
illuminating gas and brazing is 
accomplished at a relatively low 
temperature, the "atmosphere" 
within the furnace being in reality 
a by-product of the burned gas used 
for heating, but the secret of the 
process lies in perfecting control 
of both temperature and time to 
the Nth degree. The rate of cool­
ing after the braze has been com­
pleted is fully as important as 
control within the furnace itself, 
so great care is taken to maintain 
the correct degree of heat through­
out the long cooling chamber and 
properly to time the cooling period.  

To accomplish this a number of 
carriages are moved along a 
grooved track by an endless chain. 
Five of the carriages, each with its 
load of gun barrels, are in the 32-
foot long apparatus simultaneous­
ly, one being in the furnace proper 
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while four are in the cooling cham­
ber. Through months of arduous 
trial and error, during which thou­
sands of gun barrels formed the 

. basis of experimentation under the 
sharp scrutiny of experienced bar­
rel inspectors, it was learned that 
the entire process requires about 
one hour for five loads, depending 
on the type of barrels, from entry 
into the oven proper to exit at 
the end of the cooling chamber. As 
each carriage transports from 10 to 
15 double barreled shotguns, it will 
readily be seen that after all these 
years a method has been found to 
apply mass-production methods to 
brazing operations in the shotgun 
industry. 

S
KILL and care are needed in pre­

paring the barrels for brazing, 
there being seven separate pieces 
in the complete assembly. As the 
breech of the barrel is heavier than 
the muzzle, because of the presence 
of the breech lug that later becomes 
part of the breaking and locking 
mechanism, and as thickness of bar­
rel walls varies from butt to 
muzzle, the location and tension of 
the encircling wires shown in one 
of the photographs are important 
factors. They, together with judic­
ious use of heat equalizing bars 
and shields, help to counteract the 
variations in expansion and con­
traction of the different thicknesses 
of the metal, but, again, the real 
key to the process lies in absolute 
perfection of time and temperature 
control. 

A special brazing alloy, which 
flows easily at even lower than the 
critical temperature of barrel steel, 
and a flux which fuses by canil­
lary action, are placed at points 
along the j oined sections of the 
wired barrel assembly. This braz­
ing alloy, it is said, is as costly .per 
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ounce as is the customary solder 
per pound, but as less of it is 
needed, as there is practically no 
waste, and because of mass pro­
duction and reduction of opera­
tions, the total material cost per 
gun has actually been reduced. 

The actual building of the fur­
nace did not present so much a 
problem of manufacturing as it did 
one of lengthy research and engi­
neering. Thus, 140 years after Eli 
Whitney evolved the first princi­
ples of American mass production 
to fulfill his contract for United 
States Army rifles, the arms indus­
try is again responsible for a 
manufacturing process, the possi­
ble applications of which are rele­
vant to almost any branch of in­
dustry where fusion of metals is a 
necessary part of the operations. 

• • • 

FOIL SUBSTITUTE 

Coated Paper to Replace 

Aluminum 

MoRE and more is going to be 
heard in the near future about 
methods and materials for replac­
ing those substances which are 
essential for national defense and, 
of course, aluminum is the metal 
which is foremost at the present 
moment in this particular " respect. 

Aluminum foil has been widely 
used by the packaging industry in 
the past, consuming a considerable 
amount of this vital strategic mate­
rial. Now, however, there has been 
introduced by the Reynolds Metals 
Company a substitute for this foil. 

The finish of the new product is 

equivalent to a matt-finished 
aluminum, silver, gold, or colored 
stock, and is produced by coating 
a hard finished paper board with 
an aluminum powder compound 
made from scrap. This coating in 
turn is covered with a clear or col­
ored plastic finish. It is stated that 
while this new finish actually costs 
more than does aluminum at pres­
ent prices, the manufacturers be­
lieve that it can eventually be 
produced at comparable cost. 

MATTING 

Tested on Floors 

Soaked With on 

NEOPRENE floor matting, designed 
specifically for use where it might 
be exposed to oil, has proved its 
worth in a test installation where 
more oil is present than is ordi­
narily found in any industrial 
location-the oil processing rooms 
of an oil refinery. 

In this test, strips of rubber and 
neoprene floor matting were in­
stalled in two locations where oil 
would be present on the floor to the 
greatest extent. 

The first location was the floor in 
fron t of oil can filling machines. 
Here the mats were constantly sub­
j ected to spillage from the machines 
and were walked upon by the 
workmen. At the end of three 
months the standard rubber mat was 
quite changed in that the material 
was soft and spongy. The neoprene 
mat did not appear to be any differ­
ent in appearance or condition than 
at the start of the test. These facts 
are indicated to some extent by 
photographs of the corners of the 

Comparison tests of rubber and neoprene matting. See the text 

two mats which show exactly how 
the mats looked when they were 
taken from the floor. 

A second set of mats - rubber 
and neoprene - was placed be­
side a grease cooker. During the 
period of the test, three months. 
both mats were subjected to heat. 
oil, soda lime, and considerable 
traffic from steel-wheeled trucks. 
At the conclusion of the test the 
neoprene mat did not appear to be 
affected by this severe service ex­
cept for indentations caused by 
heavy drums which stood upon it 
throughout the test. The rubber 
mat was very soft and it had de­
teriorated badly in spots. 

After the mats were removed 
from the test location, they were 
turned over to the laboratory 
where accurate measurements fur­
ther demonstrated the value of the 
neoprene products for this type of 
service. 

Inasmuch as this test subjected 
the matting to service considerably 
more severe than that usually en­
countered, it enabled a rapid deter­
mination of the comparative value 
of the neoprene matting. The re­
sults demonstrate the superiority 
of neoprene for use where petro­
leum oils and greases are present. 
in appreciable quantities. 

MOLDING 

Extruded Plastic Replaces 

Metal Strip 

T HE diversion of aluminum and 
other metals to purposes of national 
defense has resulted in many sub-­
stitutions of other materials. In the 
past, extensive use has been made. 
of extruded aluminum and bronze 
for moldings of various kinds .  
Cover moldings for joints and cor­
ners of walls made of sheets of . 
wallboard, plywood, and so on, have 
hitherto been made prine-ipally of 
these two metals, as well as of 
chromium-plated steel. To replace 
these, there is now available an 
extruded plastic molding that is 
being turned out in shapes dupli­
cating the metal strips formerly 
used. One of the plastics used for 
this purpose is extruded Tenite, the 
finished molding being designed so 
that it will hold itself in position. 

Since this material hardens 
simply by cooling, the molding can 
be rapidly extruded in any desired 
shape and immediately coiled or 
cut to length. It is produced in 
finished form ; no further process­
ing or shaping is necessary. 
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Because of the design of Tenite 
molding, it is possible to place the 
plastic along the seams and fit it 
into the cracks. Once inserted, the 
molding is held firmly in position 
by a flanged portion of the strip 
which prevents the plastic from 
loosening, just as the barb of a fish­
hook prevents the hook from being 
readily withdrawn. 

These plastic moldings are pro­
duced in a wide range of color 
which gives the architect great 
freedom in design. The color is an 
integral part of the plastic and will 
not chip or wear off. 

CHROMIUM TEST 
Salt Spray Checks 

Plating Efficiency 

SALT spray, notorious enemy of 
practically all bright or plated 
metal surfaces, is being used to test 
chromium plated parts for auto­
mobiles. In the Pontiac plant it is 
reported that all such parts are 
placed for 24 hours in a salt spray 
cabinet, during which time a con­
tinual spray of cold water contain­
ing a 1 5  percent solution of brine 
plays on the parts. The least evi­
dence of rust after this 24-hour ex­
posure is sufficient cause for re­
j ecting any part. 

A sidelight on these tests is that 
it has been determined that the 
depth of chromium plating has but 
little bearing on its ability to with­
stand rust. Smoothness and free­
dom from tiny breaks or pinholes 
are the most desirable qualities of 
chromium plating. 

METAL SAVING 

Plastics Fill Needs 

in Many Fields 

STILL another example of the sub­
stitution of plastics for metals is 
that recently announced by the 

Formerly made of me�l 

Closure and Plastics Division of 
Owens-Illinois Glass Company. 
This organization is now manufac­
turing, out of plastic materials, 
many items which formerly were 
available only in aluminum. 

Among the most recent of the 
products which fall in this category 
are a polystyrene funnel, standard­
ized teaspoon for medicinal dosages 
also made of polystyrene, a plastic 
measuring spoon for coffee, and a 
two color inhaler of opaque plastic 
which already is in use in the field 
of proprietary drugs. 

Officials of Owens-Illinois say 
future developments in this field 
are limited only by the imagination 
of designers and the ability of 
manufacturers to keep up with the 
demand for new molds. 

PRODUCTION WELDING 

High-Speed Process for 

Aluminum Alloy 

A NEW high-speed production 
process for spot welding aluminum 
sheet for aircraft use features 

Simplified, standardized welding 

extreme flexibility of equipment. 
Announcement by the Progressive 
Welder Company says that the 
process permits welding of alumi­
num sections as thick as % of an 
inch or of the thinnest weldable 
sheet on the same machine with a 
minimum of adjustments on the 
part of the operator. 

Capable of producing spot welds 
far beyond the strength required 
by government specifications, the 
new process involves economical 
equipment and does not require any 
special . skill in operation. Welding 
speeds are comparable with those 
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Above: Range 01 "'UUUllum 
welding; two samples welded 
by same machine within a few 
minutes C)f each C)ther. Below: 
Photo-micrograph of weld shows 
freedom from cracks, blow holes 

customarily used with welded 
sheet steel and are limited only by 
the speeds at which the work can 
be moved between welds. 

Uniformity of welding is claimed 
as one of the desirable features of 
this process, a microscopic exami­
nation showing the welds to be 
virtually free from cracks and 
blow holes. 

There are many problems in­
volved in successful welding of 
aluminum, particularly in produc­
tion work. The metal has a low 
electrical resistance and therefore 
requires a large amount of current 
to obtain a satisfactory weld. 
Since the plastic range of alumi­
num is extremely short, the current 
must be "on'" for only a short 
interval. Also, welding pressure 
must be accurately controlled and 
balanced with the current flow in 
order that excessive surface inden­
tation does not result in the metal 
being welded. 

The new process consists, essen­
tially, of passing the current 
through a converter, which elimi­
nates the negative portions of the 
alternating-current wave. The re­
sulting pUlsating current has a 

time cycle of 300 degrees instead of 
the 360  degrees. The current then 
passes through the welding trans­
former. The resulting secondary 
current wave form is ideal for 
welding aluminum. The current 
rises to its maximum almost in­
stantly, stays at this value for 
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practically the entire duration of 
the weld, then drops to zero in an 
extremely short period of time. 

Welding pressures are obtained 
through an air-operated pressure 
cylinder which is mounted on the 
upper arm and actuates the upper 
welding electrode, and are so 
handled as to provide a "follow­
through."  To provide a closer and 
more positive connection between 
welding transformer and work, 
an air-operated secondary shunt 
clamp grips the upper electrode 
after the work is under welding 
pressure. 

Automatic repeat timing, which 
allows sufficient interval between 
welds to re-position the work, per­
mits making any number of welds 
in succession automatically. 

REFLECTOMETER 

Photo-Electric Instrument 

For Industrial Use 

MEASUREMENTS of color, apparent 
reflectance, and specular gloss are 
used in the ceramic, paint, textile, 
paper, and chemical industries to 
help describe in numerical terms 
the true appearance of materials. 
A multipurpose reflectometer to 
measure these quantities photo­
electrically has been designed by 
R. S. Hunter, of the Photometry 
and Colorimetry Section of the 
National Bureau of Standards, and 
is described in the Bureau's Re­
search Paper RP1345 .  

Of the many different uses of the 
apparatus, the following are note­
worthy : The instrument measures 
the apparent reflectance, the hiding 
power, and the opacity of paints, 
papers, and porcelain enamels. 
Measurements with it will help in 
evaluating the efficiency of soaps 
and detergents for cleaning fabrics. 
With the proper spectral filters, the 
device may be used in determining 
the magnitude and character of 
color differences between samples 
which are similar to each other in 
color. Settings with these filters 
provide a basis for evaluating 
the whiteness, yellowing, fading, 
bleaching, bluing, and tinting 
strength of textile materials. With 
different filters, chosen to transmit 
narrow spectral bands, the reflec­
tometer may be used for abridged 
spectrophotometry. The values of 
specular gloss measured with the 
instrument are used to evaluate the 
shininess of surfaces and to classify 
paints and other materials for gloss. 
With an attachment which has 
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R. S. Hunter working with the multipurpose refiectometer 

been designed, the instrument will 
measure the transmissions of non­
diffusing liquids, glasses, and 
plastic samples. 

In the reflectometer, two light 
beams from a single source are 
directed along separate paths to 
two photo-cells. For each sample 
tested, there is a photometric ad­
justment to restore equality of 
currents. The amounts of photo­
metric adjustment are measured on 
direct-reading scales, one of which 
is used for apparent reflectance and 
the other for specular gloss. Be­
cause of its high precision, the 
reflectometer is especially suited 
for measuring small differences in 
apparent reflectance, gloss, or color 
of nearly identical samples, thus 
eliminating guess-work of the hu­
man eye, and providing accurate 
measurements for industry. 

GLASS PUMP 

For Handling Corrosive 

and Other Liquids 

A CENTRIFUGAL pump in which all 
parts are made of Pyrex and which 
has a capacity of 10 gallons per 
minute has been perfected and i s  
now available for small laboratory 

AU glass 

installations and pilot plant ser­
vices. This pump is a junior model 
of a similar type of larger capacity 
which has already proved itself in 
active service. It is highly desirable 
where corrosive liquids are to be 
handled, or where liquids which 
are pumped from one point to an­
other must be kept chemically 
uncontaminated. A mechanical seal 
replaces the conventional stuffing 
box, and a safety unloading device 
eliminates the possibility of frac­
ture of the glass case. 

This pump, designed to handle 
hot acids or brine cooled liquids 
with equal facility, should offer 
the solution to many chemical 
process and food plant problems. 

GRID MAKER 

Automatic Machine Makes 

Vacuum Tube Parts 

IMPROVED efficiency in manufac­
turing grids used in radio tubes 
has been achieved by a new auto­
matic grid machine perfected by 
the RCA Manufacturing Company. 
The machine produces grids ready 
for use, except for cleaning. 

The new grid machine is a fully 
automatic device as compared with 
the lathes used for winding grids 
under the older method. Full-turn 
grid spirals are made by welding 
half-section spirals to side rods to 
form a single grid unit. Grids are 
vital tube electrodes. The number 
of turns and the pitch of their 
windings .must satisfy rigid geo­
metrical requirements. These char­
acteristics vary with individual 
tube types. .  Once adjusted for a 
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particular grid construction, this 
machine turns out highly accurate 
grid coils. 

The lathes formerly used fabri­
cated the grids continuously in 
short strips. It was necessary to 
heat and stretch the side rods, cut 
the strips apart, and remove the 
excess turns of wire between each 
grid. The new machine simplifies 
these operations and, in addition, 
avoids the wire waste inherent in 
the older, slower, less efficient pro­
duction method. 

The new machine makes grids 
by welding formed wires to the 
side rods at a single operation. The 
welding operation is controlled by 
radio tube circuits to assure the 
exact amount of electric current 
for the exact time required to make 
perfect welds of all the grid wires 
to the side rods. Water-cooled elec­
trodes perform the welding opera­
tion. A variable-speed motor is 
used to drive the machine so that 
it may be adjusted to the most effi­
cient production speed for each 
grid type. 

DOOR CONTROL 

Photo-Electric Installation 

Saves Money 

SAVINGS as high as $30 per day in 
operating costs are claimed as the 
result of the recent installation of 
photo-electric control on the doors 
of the receiving and shipping de­
partment of the Brown and Wil-

Door-control equipment which 
saves heating and operating 
costs in a processing factory 

liamson Tobacco Company. To this 
may be added substantial savings 
in heating costs as a result of hav­
ing the doors automatically close 
after use. 

With the shipping and receiving 
departments operating on a 24-
hour-a-day basis, their six huge 
doors must be continually opening 
and closing to allow for the pass­
age of incoming loads of leaf 
tobacco and outgoing shipments of 
cigarettes and smoking tobacco. 
These doors were previously oper­
ated manually at comparatively 
high cost, both in actual operating 
expense and in time lost in signal­
ling for the doors to be opened. 

The previous expense of heating 
these departments was also very 
high because the doors opened di­
rectly to the outer air and the slow 
manual operation of them allowed 
much heat to be lost. In fact, the 
doors were sometimes allowed to 
remain open continually, there 
being no time to operate them. 

The machine that makes possible high-speed vacuum-tube manufacture 
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These facts not only resulted in 
higher costs, but also made it diffi­
cult to maintain comfortable work­
ing temperatures for employees of 
the shipping department. 

PURIFYING 

Plastics Remove Impurities from 

Water. Other Solutions 

PLASTIC resins, previously rated in 
terms of plastic properties and 
chemical inertness, are now being 
selected for physical rigidity and 
chemical activity. 

It has been found that certain 
synthetic resins, such as those de­
rived from phenol ( carbolic acid) 
and formaldehyde, are capable of 
removing from water those ions 
which give rise to hardness, such 
as calcium, magnesium, and iron. 
The resins remove these undesir­
able ions by the proce"ss known as 
base exchange. That is, the sodium 
atoms associated with the resin lat­
tice exchange themselves with the 
hardness-producing ions in the 
water, whereby the resin absorbs 
the calcium, magnesium, and iron, 
and the non-hardness producing 
ion goes into solution. This reaction 
is familiar in the zeolite process of 
water softening, which is employed 
industrially and in homes to soften 
hard water. 

Just as in the zeolite process 
the mineral is revivified by the 
use of common salt, when ex­
hausted, so the resin is recondi­
tioned by a similar treatment. 
However, whereas the zeolite 
process was limited to waters which 
were essentially neutral in reaction 
( because the silicate lattice of the 
zeolite was itself disintegrated by 
the corrosive action of acidic or 
alkaline water ) the stability and 
resistance of the new synthetic 
resin ion exchangers permits their 
use in water of all kinds. The 
mechanical and thermal stability 
of the resins is such that they may 
be employed at temperatures near 
the boiling point of water, as in the 
purification of hot solutions, with­
out loss of capacity or efficiency. 

Heretofore, natural and artificial 
silicates have been used in most 
water-purification equipment and 
while these inorganic materials are 
useful for "softening" water, they 
tend to increase its alkalinity and 
become saturated quite rapidly. 
Special resins of the phenol-for­
maldehyde type, on the other hand, 
can be tailor-made in order to 
remove selected impurities, have a 
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greater purifying capacity, and re­
sist breakdown under the corrosive 
elements in the average water 
supply. 

CORK 

American-Produced Bark 

Holds Promise 

CORK obtained from cork oak trees 
growing in California has proved 
under laboratory tests to be as good 
as, if not superior to, the imported 
product . This announcement was 
recently made by Dr. Giles B. 
Cooke, of the research staff of the 
Crown Cork and Seal Company, in 
Industrial and Engineering Chem­
istry. 

"Cork is obtained from Portugal, 
. Spain, and the other countries that 
form the shores of the western 
Mediterranean, being indigenous to 
the soil and climate of this region,"  
Dr. Cooke points out. "Since the 
days of Plutarch and Pliny the 
world's supply of raw corkwood 
has come from this limited area. 
However, it is possible, and now 
appears very probable, that before 
many years the United States, 
which consumes more corkwood 
than any other country, will pro­
duce its own cork requirements. 

"Climate and soil are two im­
portant factors which have re­
stricted the growing of cork to those 
countries where it is native. For­
tunately, the soil and climate of 
many parts of California are very 
similar to those of Spain and 
Portugal . The rolling terrain of 
California's sheltered valleys pro­
vides excellent growing conditions 
for the cork oak." 

The time required for cork trees 
to reach productive maturity has 
retarded efforts to grow cork in 
new places, Dr. Cooke explains. 
"The first stripping of the cork oak 
is made when the tree is about 20 
years old and subsequent strippings 
follow at eight or ten year inter­
vals. 

"The first cork removed is known 
as virgin cork and is of inferior 
quality and suitable mainly for 
insulation purposes. Cork from the 
second stripping is also of a low 
grade and has limited uses. It is 
with the third stripping, when the 
tree is from 35  to 40 years old, that 
good cork of commerce is obtained. 
Cork trees usually live for about 
150  years, although many trees 
have been found that were much 
older. 

"From time to time efforts have 
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been made by the Federal Govern­
ment to establish the cork oak in the 
United States. As far back as 1858  
cork acorns were obtained from 
Spain and distributed by the 
Patent Department (the Depart­
ment of Agriculture was not estab­
lished until 1862)  for planting. 

"Some cork trees were grown in 
Florida, Arizona, and California, 
but many of these died from storms 
or lack of care. Later, about 1 880,  
another attempt was made to intro­
duce the cork oa�, and acorns 
were distributed to suitable places 
throughout California, Arizona, 
and certain of the southern states. 
Scattered cork oaks can be found 
which have survived from this 
planting. 

"A large planting of cork acorns 
was made at Chico, California, in 
1 904. Many trees are living from 
this effort and the Chico grove 
today constitutes the largest single 
area of cork trees in the United 
States. Natural propagation and 
plantings by interested residents 
are responsible for an unknown 
number of cork oaks .. 

"The California cork trees which 
were recently stripped are of sev­
eral ages. Some from the Chico 
grove were 35 years old and some 
were from the planting of 1 858.  
Others were of ages between these 
extremes." 

VACUUM CLEANER 

May be Used for "Wet" 

or "Dry" Cleaning 

A HEAVY-DUTY vacuum cleaner 
which is equally adaptable to wet 
or dry cleaning is equipped with a 
system of baffle plates and filters. 
The motor and mechanism are com-

Versatile vacuum cleaner 

pletely protected from moisture 
so that under no circumstances can 
the cleaning blast harm the mech­
anism. 

This high-powered vacuum 
cleaner, known as the Black and 
Decker No. 95 Vackar, has been 
designed both for automotive and 
industrial use. Power is supplied 
by a one-horsepower motor dr·

iv­
ing a three-stage centrifugal fan . 
The sealed vacuum pull is 65  

. inches, and the draw is  60  cubic 
feet of air per minute. 

With both inlet and outlet hose 
connections, the device can be used 
either as a vacuum cleaner or a 
blower. A thorough filtering of 
air provides completely clean air 
for blowing operations. 

The entire unit is self-contained, 
it rolls easily over rough floors on 
ball bearing casters, and the 1 5 -
foot flexible hose easily reaches 
out-of-the-way corners. 

STOPS DRIP 

Spray-on Compound for 

Metal Surfaces 

A SPRAY-ON plastic compound, con­
taining specially treated cork 
particles, is now available for 
eliminating condensation drip from 
ceilings, walls, pipes, cabinets, and 
other · surfaces. This type of drip, 
caused . by temperature variations 
which bring about condensation of 
atmospheric moisture, is frequently 
damaging to raw materials, food 
products, furniture, and so on. 
Hence it can, if permitted to con­
tinue unchecked and with no effort 
to reduce its undesirable effects, 
become a costly problem in many 
locations. 

With the new compound, known 
as Insulmat No. 595 , positive pro­
tection against drip may be had at 
reasonable cost. It is applied with 
air spray equipment to any metal 
surface, and is self-bonding, re­
quiring no priming coat, adhesive, 
or supports . It is claimed that one 
coat, % inch thick, is sufficient to 
eliminate condensation drip com­
pletely. Tests made at Purdue 
University have shown that this 
material withstands intensive vi­
bration, has ample adhesiveness for 
the purpose, is odorless, and forms 
a satisfactory protective coating. 

Possible uses of Insulmat include 
applications in freight cars and 
cargo ships, in trucks and trailers, 
and in industrial plants on cold 
air-conditioning ducts, cold-water 
pipes, and so on. 
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I N DU STRIAL 
TRE N D S  

SOME CALL IT "STREAMLINED" 

JUST what is this thing called "industrial designing? "  
T o  some i t  i s  what they please t o  call "streamlining," 
completely missing the point both of the procedure 
and of their own term. To others it may merely mean 
changing the design of a product�be .it mousetrap �r 
turbine, typewriter or welding machme-to make It 
more pleasing in appearance. 

To those who have had experience with .industrial 
design, even in the smallest degree but sufficient to 
grasp the fundamentals, it is a definite trend of mod­
ern industry toward a combination of principles, all 
of which add up to an ultimate product that does its 
job in a better manner, is easier or more economical 
to produce, has greater eye-appeal and sales-appea.l,  
and that in a word which has been badly abused, IS 
function�l in design. Thus we find that the subject 
becomes many-sided. While the original intent in 
industrial design may have been to beautify a prod­
uct, it quickly was seen that there were more impor­
tant things to be done by the application of intelligent 
thinking that went beyond an end product which 
merely served a specific purpose. 

When an industrial designer tackles a job, he brings 
to it a knowledge that is usually far broader than that 
of the engineers who worked out the essential details 
of the original product . This knowledge, plus an active 
imagination and a freedom from the conventions of 
the · past, enables him to see possibilitie� that those 
closer to the job have overlooked. All thIS, of course, 
is no reflection on the men whose work it is to search 
out fundamentals, to evolve new products, new en­
gineering principles. As a matter of fact, until such 
groundwork has been accomplished, the industrial 
designer frequently has little or no work to do. It is 
after the need for a certain product has been deter­
mined, and methods have been found for filling that 
need, that he comes to bat to boost the score of the 
home team. 

Although industrial design has invaded almost 
every field of endeavor, redesigning, functionally, a 
multitude of things from huge power-plants to safety 
pins, from high-powered tractors to fountain pens, 
there are certain basic principles of the art that must 
be kept in mind. These involve a thorough-going 
study of the product, its purpose, its market, and the 
methods by which it is produced. 

As long as there is no competition in a certain mar­
ket, a product that meets that market's demands will 
sell regardless. But let competition creep in-as it 
inevitably will-and things begin to happen. Assume, 
for example, that there is only one electric iron on the 
market . It does its job after a fashion, but about the 
only thing that it offers the purchaser is freedom from 
the necessity of heating a flat-iron on a stove . The 
iron will sell, of course, because of this one feature. 
But then comes competition. The newcomer's iron 
may be no bett�r than the original but it, too, will sell 
because of the demand. Now the designer goes to 
work. Here is a proved product, a receptive market. 
How to improve the product, broaden the market ? 
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The original iron is made of many parts, riveted and 
bolted together. Study shows that many of these parts 
can be cast or otherwise produced in a single unit. 
Redesign of the heating element decreases current 
consumption, increases heat. A new handle can be 
produced in two machining operations instead of the 
six needed in the first design, and fits more comfort­
ably to the hand that guides it. Thus, step by step, 
there comes from the designer's drawing board a new 
iron that offers new features and is low in cost. The 
ad writers call it "streamlined" :  the designer calls it 
"functional ." 

Oversimplified as is the foregoing fable of the elec­
tric iron that beat a path to the consumer's door, while 
the designer turned that path into a six-lane super­
highway, it serves to stress the point that there is 
more to this infant part of our industrial system than 
meets the eye of the casual observer. 

PLANES FOR JOHN Q. PUBLIC 

NEWS of the day continues to center attention on the 
military aspects of aviation, overshadowing a trend of 
flying which, if present appearances do not deceive. 
is going to be the one thihg that, more than anything 
else, will bolster up the aviation industry when mili­
tary requirements start to fall off. This is the trend 
toward private flying. No attempt is going to be made 
in this column to predict skies darkened by millions 
of flivver planes ; better minds than ours have done 
that periodically for many years, only to wish later 
that they had gone fishing instead of wandering in the 
green fields of prediction. When, however, such 
organizations as the Ford Motor Company and United 
Aircraft Corporation report that they are actively 
experimenting with low-priced, fool-proof planes, 
there appears to be ample basis for a sane mental ex­
cursion into the future. 

The fact that only 6000 light-planes were produced 
during 1940 would seem to indicate that there is not 
much interest on the part of the public who buys mo­
tor cars by the millions. But the reasons for this small 
demand are the same as they have always been : 
present-day planes are still relatively difficult to fly ; 
they are dangerous compared to automobiles ; and 
there are a limited number of large landing fields. 

Ford and United are both aiming to correct these 
shortcomings by experimenting with planes that can 
be operated out of small fields�backyards, if you 
want to stick your neck out that far in prediction. 
This means that the ultimate plane will be so designed 
as to be controllable at or very near zero speeds, a 

possibility with certain helicopter types, as has been 
amply demonstrated by Igor Sikorsky. Ford, also, is 
leaning toward plastic body construction and a high­
powered, light-weight, inexpensive engine. 

There can be no doubt that a market exists for safe 
planes which can be flown as easily as a motor car can 
be driven. The potential demand for greater speed in 
transportation and for freedom from the restrictions 
of travel on the ground means that a mass market 
awaits the practical, fool-proof plane. Whether that 
ultimate plane will be of the conventional type, a giro, 
a helicopter, or a combination of the best features of 
each is something that only the future can disclose. 
In the meantime, the work of Ford, United, and Sikor­
sky will bear watching. 

- 1,he lditr;u 
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Mud Buts to Skyscrapers 

Archeology Shows that Many Modern Building 

Methods are Thousands of Years Old 

N E IL S O N  C .  D E B E V O IS E ,  P h . D .  
Research Associate, Oriental Institute. 

University of Chicago 

FROM a reed and mud hut to a 
steel skyscraper may seem a far 

cry, but many of the basic prin­
ciples still utilized by the building 
trades were known and used 5000 
years ago in valleys of the Nile, the 
Tigris, and the Euphrates. 

In Egypt, especially, we can 
trace the development of building 
construction with considerable ac­
curacy. The men of the Old Stone 
Age, the earliest inhabitants, en­
joyed a more favorable climate 
than their European contempora­
ries. While the latter were driven 
into caves by the cold and glaciers, 
man in Egypt roamed the vast 
forests then covering the present­
day Libyan desert and the Sahara. 
Toward the close of the Old Stone 
Age these forests began to dis­
appear as the climate became drier, 
and man was crowded toward his 
dwindling water supplies. With 
his movements thus limited, he 
soon began to erect screens of 
wattle plastered with mud, then 
small huts of the same materials. 
In the New Stone Age, groups of 
such dwellings formed the begin­
nings of village life. From such 
huts soon developed reed, mud, 
and timber buildings, for by that 
time commerce was expanding and 
cedar was imported from Syria. 
Not long after 3000 B.C . these reed, 
mud, and timber IOtructures were 
translated into stone, and many 

Figure 1: A Chaldean king, in 
2700 B.C., starts a temple job 

structural details of the early tem­
ples reflect forms occasioned by 
these earlier materials. Flint drills, 
copper, and, later, bronze chisels, 
were used. After 1 500 B.C. iron 
might be employed. 

In Egypt and Mesopotamia men 
in antiquity did as they do there 
today-either built their homes 
themselves, or employed a local 
mason under a written and wit­
nessed contract to work with them. 
Occasionally the builder agreed to 
furnish labor and materials, in re­
turn for which he might use the 
house rent-free for ten years. For 
everyone's convenience, building 
was usually done when farm work 
was at a minimum. 

S
TRUCTURES under royal control 

were built by royal or temple 
slaves under experts in the king's 
employ. In Mesopotamia, where 
land-holders owed labor to the 
king, they might be called upon to 
help. The king, theoretically, took 
part in temple construction and, 
while he probably did no actual 
work, he ceremonially turned the 
first shovelful of dirt and carried it 
on his head in a basket ( Figure 1 ) .  
Current newspapers ofteri contain 
photographs of some corporation 
head at the controls of a steam 
shovel turning the first ground for 
a new plant. 

Another interesting modern 
parallel is the foundation deposit 
( Figure 2 ) ,  now continued as the 
corner stone deposit. Originally a 
sacrifice of propitiation to the gods, 
by the first millennium the foun­
dation deposit had lost its magical 
character and had much the same 
significance as it does today. Con­
struction records were written on 
clay or metal tablets and buried 
under the corners of new struc­
tures. 

Building materials were limited 
in those parts of the Near East 
where there was little timber or 

stone. Sun-dried mud brick has 
always been the most common 
building material in the Near East. 
With clay available everywhere 
and cheap labor in abundance, mud 
brick was utilized for every struc­
ture, except where the utmost in 
permanence was desired or where 
moisture made stone or brick im­
perative. Sun-dried mud brick 
possessed sufficient strength so that 
barrel . vaults and arches 25 to 35 
feet in span could be constructed. 
Some such 2000-year-old brick 
showed an average compressive 
strength of 123 pounds per square 
inch. 

By 2700 B.C. simple bonding was 
used and occasionally what is now 
known as English bond was em­
ployed. Simultaneously, woven 
reed matting began to be laid be­
tween every three to five courses 
of brick to tie the wall together. 
In Egypt, where excellent stone 
was available, only the great tem­
ples, heavily endowed by wealthy 
and pious Pharaohs, were built of 

Figure 2:  Gold-silver tablets of 
a foundation deposit, Persepolis 

that material. Individuals, and 
even the Pharaoh, himself, had to 
be content with a mud brick dwell­
ing which frequent replasterings 
scarcely kept habitable for more 
than three generations. In alluvial 
Mesopotamia even the temples 
were of mud brick. Burned brick, 
which in Persian times cost the 
equivalent of a bushel and a half 
of grain for 60 ,  were generally 
employed only where water, as in 
drains and baths, made their use 
imperative. Not until the 7th Cen­
tury B.C . were they used exten­
sively even for palaces and tem­
ples. In Syria and Palestine stone 
often took the place of burned brick 
and it was employed in private 
houses as well as more important 
structures. 

From very early times bitumen 
was used as water-proofing in 
drains and baths" originally over 
mud brick and later over the baked 
variety. Bitumen springs and oil 
seepages in northern Iraq fur-
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nished waterproofing which was 
cheaply transported southward by 
river. By the 7th Century B.C., 
especially under Nebuchadnezzar 
of Bible fame, much brick work 
was laid in bitumen mortar, which 
gave exceedingly strong and dur­
able walls. 

Throughout the Nea� East, tim­
ber, especially in the larger sizes, 
was scarce. Syria, with its Leba­
nese cedar and Aleppo pine, and 
the mountains of northern India, 
were the main sources of supply. 
The Persian kings brought wood, 
probably teak, from India for their 
palaces. Transporting timber 12 
inches square by 30  feet in length 
over a thousand miles of sea or 
mountains and desert would even 
today be a considerable task. 
Nevertheless inscriptions and 
architectural remains, as well as 
chan-ed cedar, prov.e that the work 
was accomplished. 

B
OTH the peoples of Egypt and 

Mesopotamia prepared plans 
( Figure 3 )  for their more elaborate 
structures. Much of the detail was 
traditional and was not shown. 
Plans were often unnecessary since 
temples and palaces were fre­
quently built upon foundations of 
earlier and similar structures. 
Egyptian plans, drawn in ink on 
papyrus or a smooth piece of lime­
stone, sometimes showed both 
front and side views, although 
commonly only a ground plan was 
given. In both Babylonia and 
Egypt dimensions are sometimes 
given ; frequently they are omitted 
entirely and we may suppose that 
the plan was laid out with peg and 
cord at the builder's instruction. 

The tools employed by the an­
cients were of the simplest kind. 
With the aid of Tollers, sledges, and 
levers the Egyptians handled 
stones weighing upwards of 1 000 
tons. In both Egypt and Mesopo­
tamia a plumb-bob similar to mod­
ern ones was employed. In con­
structing Egyptian buildings the 

interior was filled with dirt as the 
work progressed, and ramps were 
built against the exterior. Up these 
ramps the blocks for the walls 
were moved on rollers or sledges. 
When the building was complete, 
the stone face was dressed, the 
work progressing from top to bot­
tom as the dirt was removed. Scaf­
folding was employed and was 
probably used in cutting the re­
liefs. The pulley remained un­
known until about the 6th Century 
B.C. and the simple tools enumer­
ated above, plus unlimited man 
power, account for the great build­
ings of Egypt. The overseer of an 
expedition sent to secure building 
stone from quarries 87 miles away 
for a great temple in Thebes en­
gaged 3000 men and 44 ships for 
the task. Building problems were 

Figure 4: A brick arch erected 
without centering. Early Egypt 

much simpler elsewhere in the 
Near East where stone of smaller 
sizes or mud brick were used. 

A number of methods of roofing 
were available. The large mono­
lithic block construction of Egyp­
tian temples precluded the use of 
the arch in such structures and flat 
stone roofs were generally used. 
Indeed, the flat roof has been the 
commonest type in the Near East 
from the earliest times to the 
present day. Houses of mud brick 
use a flat roof of mud, the weight of 

. which is carried on stout poles 
three inches in diameter. Over 
these is laid a layer of smaller poles 
and then brush or reed matting, 

Fiku+e 3: At left, the plan of a Chaldean building,:scarved iU" stonei,,2350 
B.C., and, at righ,t, another plan .inscribed in clay, 2500 B.C, From . Iraq 
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Figure 5: Mud brick arch of a 
private house, Iraq, 2700 B.C. 

topped off with six inches of mud, 
well packed with a stone roller. 
The mud provides good insulation 
from the scorching sun but the 
brush harbors scorpions, snakes, 
and rats, which sometimes ' lose 
their footing, much to the discom­
fiture of the inhabitants, as any 
excavator can testify. 

The principle of the arch was 
utilized in Egypt from very early 
times. From 2700 B.C., and con­
tinuously thereafter, arches of mud 
brick were built in the Nile valley. 
These were commonly erected 
without centering, by leaning the 
entire arch against a thick rear 
wall (Figure 4 ) . Occasionally cen­
tering' consisting of rings of spe­
cially made and shaped bricks, was 
constructed and the remainder ,of 
the arch built upon these.  By the 
1 2th Century B.C. barrel vaults in 
buildings were sometimes erected 
with the aid of forms, which in 
some cases were not removed but 
were left to create a ceiling for the 
room. 

B
UT earlier and more frequent in 

Egypt than the true arch was 
the false, or corbelled arch, found 
there as early as 3000 B.C. and com­
monly employed thereafter. An 
stone arches were of this type until 
the 1 8th Century B.C.,  when true 
arches were also made of . that 
material. 

About the same time that the 
true arch appears in Egypt, the· 
barrel vault, the dotne, and the 
arch appear in Mesopotamia. Ap­
parently the dome and barrel vault 
were used above ground only at a· 
relatively late date. Domed build­
ings appear on Assyrian reliefs of 
the 7th Century B.C., Wher@ towns. 
of north Syria are pictured; Iden­
tical domed buildings are still used' 
there today':' ... -'the ,only place .in the' 
Near IDast 'whefe , 'such, roofs are 
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nOw to be found. While certain 
gateways of Assyrian structures of 
the 8th Century B.C. are roofed 
w ith barrel vaults, that form was 
not used to cover rooms until the 
beginning of the Christian era. 
The arch, however, was used above 
ground in Mesopotamia for doors, 
d rains, kilns, and gateways con­
ti nuously from about 2700 B.C. on­
ward ( Figure 5 ) . 

Barrel vaults, both with and 
wHhout centering, were employed 
in sub-sur;face tombs at Ur of the 
Chaldees as early as 2700 B.C. and 
appear to have been commonly 
used after . 2000 .  In the early ex­
amples the walls and perhaps also 

Figure 6: Free-standing columns 

in plan of colonnaded building 

the vaults themselves were made 
by pouring a mixture of mud and 
stones over forms made of wooden 
planks. In some cases the stones 
were carefully laid, probably over 
g()od centeiing so as to form a true 
arch. The corbelled arch was also 
erPployed contemporaneously, the 
wishes of the builder or his skill 
seemingly determining . the choice. 
Barrel vaults of burned brick were 
also built with the wedge-shaped 
bricks laid in an arch with radial 
joints. 

Centering for such vaults was 
constructed on beams laid trans­
versely and 'set into the stone walls 
at about

' 
the point where the arch 

began
' 
to spr'iilg. On these beams 

were laid planks, and upon the ' 
latter dirt an'd straw were piled to 
make a form. This method is em­
ployed in 

. 
modern Palestine and 

probably elsewhere in the Near 
East today. Such forms were some­
times 'allowed to remain as ceilings 
to ' the ' chambers, as was done in 
Egypt . . 

That the ' column should appear 
at an early date is not surprising, 
for w()oden poles were used from 
New Stone Age times onward as 
supports for house roofs. In south­
ern Babylonia were discovered the 
remains of a temple with free 
standing columns eight feet in 
diameter ( Figure 6 ) . This building 
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may be dated to about 3400 B.C. No 
other examples of columns are 
known until about 2700 B.C . ,  al­
though our information is not yet 
complete enough to assume that 
they did not persist in this interim. 
Most of the examples from 2700 
and earlier, whether of  brick or 
wood covered with shell inlay, ap­
pear to have had the palm trunk 
as prototypes. 

How many of these architectural 
forms and building practices 
passed from Babylonia through the 
Mycenean world to Greece or 
spread northward into Asia Minor 
to be carried to Italy by the Etrus­
cans is difficult to say. Perhaps 
some of the Greek mercenaries of 
Nebuchadnezzar, dazzled by the 
glories of the Ishtar Gate and the 
towering ziggurat ( the tower of 
Babel ) may have carried some of 
the tricks of the builder's trade to 
their homeland. Good ideas trav­
eled rapidly 3000 years ago, even 
as they do today, and the Greeks, 
and the Romans after them, par­
took of the culture of all the Medi­
terranean lands, just as they gave 
much to it. 

• • • 

FOLSOM MAN 

Relics of Earliest Man 

Establish Time Scale 

A., a result of his continued work 
at the famous Lindenmeier site in 
northern Colorado, where nomad 
bison hunters camped in the clos­
in g days of the last ice age, Dr. 
Frank H. H. Roberts, Jr., Smith­
sonian Institution archeologist, 
has worked out a key to the cul­
ture sequence in the earliest known 
period of human occupancy of 
North America. 

The bison hunters were makers 
of the characteristic "Folsom 
point," supposedly a spear head, 
which has been found in other 
places associated with the remains 
of the mammoth, the native camel, 
and the prehistoric horse. At the 
Colorado camp the most numerous 
bones are those of an extinct 
species. 

There are certain variations of 
the point type, however, which 
have been gathered over a wide 
area. In some respects these have 
appeared to archeologists more 
,primitive than "Folsoms" and it 
has been argued that the latter 
developed out of them. If this 

were true, it would indicate that 
the makers of the variant styles 
preceded Folsom man himself. 

Dr. Roberts hit upon a nicely 
stratified corner of the Linden­
meier site. At the uppermost level 
were variant types of proj ectile 
heads such as have been found 
hitherto scattered on the surface .in 
Nebraska, western Oklahoma, and 
Texas. Below these, and separated 
from them by a deposit, the build­
ing up of which must have required 
several centuries, were scattered 
specimens of still another Folsom 
variant, also found in Nebraska, 
Kansas, the Texas Panhandle, and 
New Mexico. At a still lower level, 
separated from the second by de­
posits which must .have required 
hundreds of years to accumUlate, 
were typical Folsom points in asso­
ciation with quantities of bones 
of bison and other animals. 

The picture" says Dr. Roberts, 
can be reconstructed roughly as 
follows : 

First came Folsom man. himself, 
following the bison herds south., 
ward through the lush pastures 
which came into being along the 
edges of the retreating ice. For 
various reasons the Lindenmeier 
site was a good camp ground for 
these nomads. They returned sum­
mer after summer and apparently 
made it a headquarters. Then 
something happened and the hunt­
ing parties were ended. After a 

few centuries, during which winds 
and floods had covered up the Fol­
som campsite, came other hunters. 
They used the site not as a summer 
camp, but as a bivouac. 

In the intervening centuries the 
characteristic proj ectile head had 
degenerated. It was made more 
hastily and simply. The new hunt­
ers may have belonged to .a differ­
ent group, but they had acquired 
some elements of the Folsom cul­
ture. Again something happened, 
perhaps a major climatic change, 
leading to a dispersal of the bison. 
Again the campsite lay vacant 
while wind-carried dust and flood­
borne debris piled up over it. Then 
came new bison hunters, with a 
still different type of projectile 
point. 

Henceforth, wherever these dif­
ferent types of points are found, 
they will indicate the relative age 
of the occupation. The rough time 
scale thus made possible may cover 
1 000  years or more of human 
occupancy in North America. The 
period was roughly from 1 0,000 to 
1 5 ,000 years ago . 

SCIENTIFIC AMERICAN JUNE 1 94 1  



AMATEUR S C I E N T I S T S  

W RILE there always have been amateur scientists, 
never in the whole history of science have there been 
so many of them as there are right now, and they 
are increasing. The professional scientist has long 
been aware of their existence and growing interest 
in science, but even he did not sense the extent of it 
until recently when the American Philosophical 
Society supervised a test census of laymen-scientist 
activities in and around one city community-Phila­
delphia�and published a directory of amateur 
scientist organizations there. The professionals ex­
pressed astonishment when as many as 287 groups of 
amateur scientists, representing 32 ,000 . members, 
were discovered thriving in that one community. 

The boundary that once rather sharply demarcated 
the professional from the amateur has been largely 
erased by the existence of borderline bodies such as 
the American Association of Variable Star Observers 
and the American Meteor Society, in which amateurs 
in their spare time perform professional work, and 
the British Astronomical Association in which pro­
fessional astronomers participate as amateurs. 

Similarly, in the Seismological Society of America, 
Eastern Section, there is a Committee on Amateur 
Seismology, the professional seeking through this 
committee to encourage amateurs to make seismo­
graphic instruments and get into the game in their 
spare time. In the Seismological Society one could 
build a bridge by steps all the way from the relative 
tyro to the full professional ; from members who are 
merely intelligently interested to others, such as fire 
insurance men and municipal engineers, whose inter­
est is more direct, and so on across the gap. 

The membership of the Society for American Arch­
eology is largely professional but not wholly so. A 
perusal of its quarterly publication, American 
Antiquity, reveals that it, too, is a common meeting 
ground on which "men of a feather," as one member 
puts it, may find one another even though they have 
never met. Members of this organization come from 
all walks of life-which reminds us that the article 
on "The Temple of the Effigy," an account of its 
author's participation in the excavation of an Ohio 
mound-builder temple, published in Scientific Amer­
ican last August, was by one of them. He is a postal 
deliverer, who for many years has made a serious 
study of American archeology and who can recite 
letter and book on the complex culture levels of pre­
Columbian Indian civilizations. It is smug even to be 
surprised that this should be so ; for the postal deliv­
erer, but for some of the trivial accidents of circum­
stance which determine our lives, might easily have 
been a professional scientist, just as the professional 
scientist in slightly different circumstances might 
have been a postal deliverer. One of Britain's noted 
archeologists was a grocer, and another is a merchant 
tailor. Knighted archeologists come to visit him. 

Charles Amsden, vice-president of the Society for 
American Archeology, has told how a man, who went 
to Nevada for his health, started hunting Indian 
things as a pastime and became scientifically inter­
ested. Finding no local sources of data, he called with 
much humility at the Southwest Museum in Los 
Angeles to find out who was the real authority on his 
local region. After hearing him out, and knowing 
that no archeologist had investigated that particular 
area, the professional told him "You are"-which put 
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him in a fine dither! Re-oriented, no longer feeling 
so inferior and humbl�, he went back to dig in the 
earth and into scientific literature, joined the Society 
and is up to his ears in a hobby that helps science. 

None of the scientific groups named above is fully 
professional, but just what does this mean ? Mainly 
it means simply that the professional is a man who 
works at it all the time, and the amateur is one who 
works at it part of the time. 

That ancient boundary fence surrounding the pro­
fessional is down in a lot of places, and isn't being 
put up again.-A. G. 1. 

SWED E N  C O M M EN D S  

IN SOLACING contrast t o  the sharp brusqueness that 
today is keeping international diplomatic relations 
on tenter-hooks is the courtly graciousness with 
which His Maj esty, King Gustavus, V, of Sweden, 
recently honored Sylvester J. Liddy, former con­
tributing editor of Scientific American. 

Mr. Liddy, a member of the patent law firm of 
Munn, Liddy, Glaccum & Kane, of New York City, 
was knighted with the Order of Vasa, First Class, in 
recognition of what, in his capacity as Director and 
Honorary Counsel, have amounted to "extra-curricu­
lar" activities for the welfare of the Swedish Cham­
ber of Commerce in the United States. 

It is not the bestowal of this honor by a European 
nation in sincere acknowledgment of constructive 
services favorably furthering Swedish-American in­
terests, and its acceptance by an American citizen, 
that alone makes this incident worthy of comment. 
Rather, it is a significant trend, indicating that, despite 
the ominus totalitarian shadows now falling across 
Sweden from all directions, the Swedish government 
has not lost sight or control of the constructive niceties 
that lead to broader, sounder, and more amicable 
trade relations. It is significant, too, that The Order 
of Vasa, instituted by Sweden's King Gustavus, III, 
on the day of his coronation in 1 772,  is an award of 
merit for services rendered to the national industries 
and manufactures, a civic attribute long held in high 
esteem by democratic peoples. 

That Mr. Liddy has found it possible to devote time 
and energy toward betterment of Swedish-American 
relations is exceedingly commendable ; that the 
administration of His Majesty, King Gustavus, V, 
has taken cognizance of the efforts of a representative 
of our American democracy is a gratifying omen. 
-A . D. R.,  IV. 
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The Shope of the Earth 

New Determination of Its Polar Flattening. 

with a Saner Proposal for Submarines 

H E N R Y  N O R R I S  R U S S E L L .  P h .D .  
Chairman of the Department of Astronomy and Director of the Ob­
servatory at Princeton University. Research Associate of the Mount 
Wilson Observatory of the Carnegie Institution of Washington 

AN INGENUOUS student once 
wrote on his examination 

paper : "The Earth is a great ball, 
flattened at the ends." One was 
tempted to ask him : "Where are 
the ends of a ball?" - but his an­
swer got a pretty good mark, since 
the Earth is really flattened at the 
ends - of its axis of rotation. 

To find out just how much it is 
flattened is a harder job than might 
be supposed. We can not calculate 
it by theory, though we know that 
the flattening is caused by the 
centrifugal force arising from its 
rotation. If our planet was a homo­
geneous body, of uniform density 
in all its parts, the ellipticity of its 
figure would depend on the ratio 
of the measured force of gravity at 
the equator to the centrifugal force 
calculated from the length of the 
day and the Earth's radius. But to 
calculate the shape of the outside 
of the Earth, we must know the 
way in which the density increases 
toward the center, or, to be more 
precise, a certain averaged effect of 
this increase. It is obviously im­
possible to find this directly, so we 
must find the external ellipticity 
by observation - after which we 
will be the richer, not only by a 
datum necessary for any accurate 
mapping of the surface,  but by 
knowledge of the deep interior. 

There are several quite different 
ways in which the Earth's shape 
may be found. First, we may meas­
ure the length of a degree of lati­
tude on the surface. The elliptical 
cross-section of the Earth by a 
meridian plane is most sharply 
curved at the equator, and least at 
the pole, and one has to go a 
smaller distance northward in the 
first case than in the second to 
shift the vertical by one degree. 
We can find the latitude of any 
place with great precision by a few 
nights' observations. To measure 
the distance between two stations 
is a surveyor's job,  demanding a 

high degree of care and technical 
skill, but fully practicable though 
expensive. Of course our stations 
do not have to be exactly a degree 
apart, or just at the equator or the 
pole ; these things are simple to 
allow for. But they do have to be 
on land, and with a land connec­
tion between them or, at least, one 
broken by no arm of the sea too 
wide for the surveyor to sight 
across. 

THIS method, then, no matter how 
much time and money is spent 

on it, enables us to find the shape 
of the surface of the continents, but 
not of the oceans. What we get is 
not the form of the irregular land­
surface, but of the surface which 
would be found if a "sea-level" 
tunnel could be bored through the 
continent from coast to coast at 
such a depth that the sea would 
fill it partly full all the way. Ordi­
nary precise leveling gives us the 
height of the surface above the 
water in such an imaginary tunnel. 
But would there be anything queer 
about the shape of the level surface 
thus defined? In some cases there 
certainly would. Consider an island 
such as Puerto Rico rising out of 
very deep water on each side. The 
rock of the island is denser than 
the water of the sea. Hence at a 

point on the north shore there is 
an excess of attraction southward 
( compared to what there would be 
if the mountain was removed and 
the sea filled in ) and the plumb­
line is deflected southward, toward 
the land. 

The opposite is the case on the 
south coast . Hence the water-level 
in our imaginary tunnel would rise 
inward from both ends, owing to 
the attraction of the island mass, 
and be higher in the middle than 
if the mountain Were not there. 
The slope at each coast is about one 
foot in 7500 ; the island is 33 miles 
wide ; hence the excesS height in 

the middle (which is half as great 
as it would be if the two slopes 
were extended to meet in a point 
at the middle ) is six feet. The 
slope must continue, gradually 
diminishing, in the open sea for 
miles off-shore, and sea-level on 
the coast of the island must be 
raised fully ten feet by its gravita­
tional attraction. 

In our hypothetical tunnel, the 
surface of the water is'more curved 
than that of an undisturbed sea. 
If we should expand it by calcula­
tion into a sphere, we would get 
one 260 miles less in diameter than 
the actual Earth. This is an extreme 
case ; no one would think of finding 
the size of our planet from so small 
a measured arc under such condi­
tions of natural disturbance. But 
the attraction of the continents as 
a whole must pull the oceans to­
ward them, and produce a similar, 
though not so spectacular, effect. 

Determinations of the polar flat­
tening, which depend on the differ­
ence of the curvature of the sur­
face in different latitudes, will be 
affected by a larger percentage, and 
whether the result comes out too 
large or too small will depend on 
the topography of the regions sur­
veyed. 

When good maps are available, 
the direct attraction of the moun­
tains, and so on, may be calculated 
and allowed for. But it is found 
that this over-corrects the ob­
served effects - showing that, 
deep under the mountains, there is 
a deficiency of mass more or less 
completely balancing the excess 
above sea level, - with an oppo­
site excess of mass in the layer be­
low the sea-bottom. 

This isostatic adjustment is, how­
ever, not complete, so that it is 
impossible to allow fully for the 
local attractions. 

A second method of attack on the 
problem depends on measures of 
gravity. This is less at the equator 
than at the poles, both because 
centrifugal force counteracts a part 
of the Earth's attraction and be­
cause the attraction itself is less at 
the greater distance f:rom the cen­
ter. The theory of the change, 
though not simple, is well-known. 

The acceleration of gravity at any 
given station may be measured with 
great accuracy by finding the time 
of oscillation of a pendulum. The 
apparatus is fairly portable and 
may be carried wherever a car can 
go - being brought back for 
checking at inte:r:vals to a standard 
station where ,i;ravity has been 
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precisely measured. Accurate time 
is necessary for comparison ; but 
this can now be had by radio, .  all 
over the world. 

Gravity stations may be set up 
anywhere on land - on isolated 
islands too - and no costly surveys 
are required to connect them. Still 
more important, gravity may now 
be measured at sea. The roll of an 
ordinary ship, even in smooth 
water, disturbs the motion of the 
pendulums hopelessly. But in a sub­
marine submerged a hundred feet 
or so, the motion of the waves is 
hardly felt, except in bad weather. 

T
HE distinguished Dutch geode­
sist, Dr. Veining Meinesz, has 

developed a most ingenious ap­
paratus, such that the small resid­
ual motions of the submarine do 
not vitiate the accuracy of its 
results, and has personally made 
long transoceanic voyages in sub­
marines of the Netherlands Navy. 
Work in the Caribbean has been 
done in American submarines, in 
the Pacific by Japanese, and so on. 

It should be possible, then, in 
quieter times than these, to extend 
a gravity survey all over the globe. 
Such a survey would not only de­
termine the general shape of our 
planet - the polar flattening -
but also the large-scale departures 
from the simple spheroidal form, 
such as may be caused by the at­
traction of the continents, and· of 
differences in the character of the 
deeper crust under continents and 
oceans, and reveal whether there 
are any deeper-seated irregulari­
ties in density, as yet unknown. 

Dr. Jeffreys, the leading author­
ity on this matter, has just pub­
lished a discussion of the existing 
material. The desired goal is not 
yet reached, owing mainly to the 
lack of observations in the South 
Pacific, and in southern latitudes 
generally. He remarks : "A series 
of observations in a submarine 
traveling from Adelaide to Cape 
Horn, up the coast of South 
America, and back to New Guinea, 
would give an improvement of the 
estimates far beyond what could 
be done using the best methods on 
present data." 

Should a "good time coming" 
succeed to the present distress, the 
world's geodesists will protest 
agaim;t the destruction of all sub­
maxines. They will ask, at least, to 
,keep, a squadron of the best and 
most seaworthy .in commission, and 
send them, loaded with pendulums 
instead of explosives, all over the 

Seven Seas. They will have plenty 
of work to keep them and their 
crews busy until they are retired 
for old age. 

Measures of gravity are not im­
mune to the effects of the attraction 
of mountains and their buried 
roots - indeed, they give some of 
the best information about the lat­
ter - but a world-wide set of them 
should afford a much more accurate 
determination of the shape of our 
planet than any surveys on land. 

There are other ways of finding 
the Earth's ellipticity which escape 
altogether the difficulties due to 
local attraction, since they depend 
upon the gravitational attraction 
of the Earth, as a whole, for the 
Moon, or of the Sun and Moon upon 
it. The attraction of the latter upon 
the Earth's equatorial bulge in­
fluences its rotation, as a small dis­
turbance influences a gyroscope, 
and causes the precession of the 
equinoxes. The annual rate of this 
slow shift of the Earth's axis is very 
accurately known, the disturbing 
forces can be calculated in terms of 
the ellipticity, and a very good de­
termination of the figure of the 
Earth follows. 

The attraction of the equatorial 
bulge upon the Moon - more ac­
curately, the difference between 
the attraction of the actual, spher­
oidal planet and a sphere of equal 
mass - leads to certain changes in 
the Moon's motion. There is a 
change in the latitude, by 8".3 in 
either direction, with a period of 
about a month, and slow cumula­
tive effects on the motions of the 
node 'and perigee. 

The periodic perturbation can be 
found, clear of complication, from a 
century and more of observation, 
which is long enough to get its 
effects disentangled from other 
changes of nearly the same period. 
The motions of the perigee and 
node are added to and, at first sight, 
swamped by the very much larger 
effects produced by the Sun's at­
traction. But Brown has calculated 
this influence of the Sun with a 
precision of one part in three or 
four millions, so that the outstand­
ing differences are known to about 
0 .5  percent of their values. If they 
acted alone the perigee would re­
volve forward in 200,000 years, 
and the node backward in 2 1 0,000 .  
From each of these three influences 
on the Moon, separately, the ellip­
ticity of the Earth can be found. 
The motions of the perigee and 
node depend also on the figure . of 
the Moon. Fortunately, certain 
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other things do so too. Though the 
Moon rotates once a month, so that 
it keeps always the same face 
toward the Earth, its axis is in­
clined to the plane of its orbit, and 
shifts its position as the latter 
shifts. It can be shown that the 
amount of this inclination depends 
on the ellipticity of the cross-sec­
tion of the Moon by a plane at right 
angles to the Earth ; that is, of the 
edge of the visible disk ( averaging 
out the mountains ) .  The ellipticity 
of the equator can be found - less 
accurately, but well enough-from 
a minute physical lib ration, or 
"wobble" of the Moon's rotation. 
Both these quantities have been de­
termined by observation. 

C
OLLECTING the results from the 

motions of the Moon and those 
from gravity on the Earth, Jeffreys 
finds that they are all consistent 
and indicate that the ellipticity of 
the Earth is 1/297 .05±0 .38 ; that is, 
that the polar diameter is shorter 
than the equatorial by this fraction 
of the latter. 

From the constant of precession, 
de Sitter, some years ago, derived 
the ellipticity 1 /296 .75±0 . 10 .  

The "probable errors" attributed 
to the denominators indicate that, 
owing to the small inevitable errors 
of observation, the main figure is 
as likely as not to be wrong by the 
stated amount. It is clear that the 
two quite independent determina­
tions agree as well as could be ex­
pected. The difference is 1 / 1 000 
of the amount of the ellipticity -
which corresponds to 1 / 1 000  of the 
amount by which the polar diame­
ter of the Earth is less than the 
equatorial . This is 26 .7  miles, so  
that the difference of  the two 
amounts to only 140 feet on the 
whole size of the Earth. 

The Moon's equator comes out 
very nearly circular, with the 
diameter pointing toward the Earth 
a quarter of a mile longer than 
that at right angles to it. The polar 
diameter is shorter than the latter 
by a little more than a mile and a 
half. 

These are the differences which 
would result if the mountains 
were smoothed into the depres­
sions and the effects of internal 
differences of density evened out. 
The resulting surface would no­
where be as much as half a mile 
from a sphere of the same volume. 
The irregularities due to the lunar 
mountains are far greater.­
Princeton University Observatory, 
April 3, 1 9 41. 
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Mad Dog - Mad Man 

Most Modern Treatment for Hydrophobia 

is the Easily Obtained Semple Treatment 

CHARLES BARTON. M.D. 
Assistant City Health Otllcer, 

Los Angeles 

IT WAS Pasteur who first worked 
out a successful treatment for 

rabies, but within the past few 
years a more modern treatment, 
which differs somewhat from that 
of Pasteur and in several respects 
is even better, has come into use 
among physicians. This is the 
Semple treatment and if you are 
bitten by a mad dog or cat, or other 
mammal, your doctor probably 
will employ it. 

Theoretically, therefore, all you 
need to know and do is what he 
tells you. Yet there is a great deal 
that the layman can learn about 
rabies and rabid dogs which may 
be to his advantage-especially if 
it results in his learning to detect 
and avoid the rabid dog and there­
fore not even have to consult the 
physician. 

While the virus of rabies is car­
ried in the saliva of the infected 
animal and is introduced under the 
skin of the bitten animal or person 
by the teeth, rabies is essentially 
a disease of the nervous system and 
brain. 

. 
And the victim does not 

acquire . the disease until the virus 
re'

iJ.ches the central nervous system. 
The time required for this depends 
upon the location of the bite. Nat­
ur,ally, it takes the virus much 
longer to travel up the nerves from, 
say, the ankle to the brain than it 
does from the face or ear. In a dog 
the first symptoms may appear, 
from t;'m days to two months or 
more after the infection. In man 
this may be from 12 days to three 
months or longer. It is during this 
incubation period that the Pasteur 
treatment, or the newer Semple 
treatment, is administered. Should 
there be too great a delay in be­
ginning the tre,atment, however; 
and should the sYInptorlii of rabies 
actually appear, then the human 
patient is certain to die . within 
three to five days, seldom longer. 
The dog, on the other . hand, will 
live for about four to eight days 

after rabies set in. And it is dur­
ing this time, and not immediately 
after he has been bitten by another 
dog, that his saliva contains the 
deadly virus. 

In a dog, rabies may appear in 
one of two forms, either as furious 
madn�ss or as dumb madness. 

In furious madness the disease 
goes through three stages. During 
the first period the dog becomes 
depressed. If he obeys his master 
at all he will do so sullenly. And 
there soon will be a loss of appe­
tite. This melancholy stage may 
last for only a few hours, or it may 
endure for two days. 

There follows next a period of 
irritation, this second stage usually 
lasting from three to four days. If 

Phoros D, Bob Pluna..,n 

Rabies (dumb type) just before 
the hind legs become paralyzed 

the dog is caged, he will tear and 
chew at the bars, sometimes even 
breaking his teeth 

-
and fracturing 

his jaws. His eyes become un­
naturally bright, there may be 
some evidence of saliva, and he 
may emit a peculiar, terrifying 
howl. If the dog is not confined, 
he may range many miles from 
home, biting and snapping at any­
thing which appears before him­
trees, posts, cattle, horses, human 
beings, corners of buildings, or 
automobile tires. The furiously 
mad dog either trots or has a slow, 
loping gait with head and tail 
drooping. He may run in a straight 
line, but usually weaves from side 
to side. 

Only when the disease develops 
into the third and last period, the 
paralytic stage, does the dog desist 
from his desire to roam. He be­
comes subdued and more sullen, 
and staggers if he attempts to 
walk. His lower j aw is paralyzed 
and hangs down, and his mouth 
may drip saliva. Death from para­
lysis or exhaustion soon follows.  

In the alternate form, or dumb 
madness, on the other hand, the 
second stage, in which the dog 
wanders over the countryside, may 
be lacking entirely, for the animal, 
with eyes that appear' dull and 
glazed, becomes paralyzed in ' both 
hind legs. 

But the most prominent feature, 
and the one that gives this form its 
name, is the dropped lower j aw, 
which becomes paralyzed to the 
extent that the dog cannot bite. 
Owing to a paralysis of the muscles 
in his throat and head, he continu­
ally scratches his throat, and this, 
combined with a hoarse, choking 
cough, may lead some good Samar­
itan to suspect the lodgment of a 
bone and innocently risk his life 
to set it free. The j aws are fixed, 
with the teeth separated, and the 
dog drools large amounts of thick, 
ropy saliva. It is this which ac­
counts for the popular belief that 
mad dogs always foam at the 
mouth. Despite the fact that dogs 
with dumb rabies-the second 
form-cannot bite, they have a far 
greater flow of saliva than the 
furious ones that do the biting. 
And the saliva from this or from 
either type is liquid death if it gets 
through the skin. 

THE symptoms of human rabies 
are verv similar to those of ani­

mal rabie"s, and are equally terri­
fying. When the symptoms appear, 
a series of convulsions sets in. Be­
tween these convulsions the pa­
tient is entirely conscious and in 
terror of the next attack. The suf­
ferer from rabies intensely desires 
water ; he has no water "phobia," 
that is, fear. But he cannot swal­
low water-he cannot even go 
through the motions of swallowing. 
In fact, any attempt at swallowing 
may cause spasms of the throat and 
general convulsions. These may 
even follow the thought of swal­
lowing, and this may account for 
the old notion that rabies sufferers 
fear water. There is also a secretion 
in the throat and mouth of a thick, 
visci d mucus, with a thickened 
saliva, and the effort to get rid of 
this, with the muscles refusing to 
act. causes the bark-like cough and 
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,hawk. The temperature rises. The 
!patient becomes maniacal. He dies. 

It was not until 1 885 that the 
·,first successful treatment for 
rabies, that by Louis Pasteur, was 
<discovered. Pasteur experimented 
with rabbits, and he found that, 
upon being inoculated with an 
.emulsion made from spinal cords 
-taken from rabid animals, these 
:rabbits became rabid, and died. If 
the spinal cords of these rabbits 
were inoculated, in turn, into a 
Jman, that man likewise would take 
rabies and suffer death. On the 
lother hand, he discovered that if 
the rabbit cords were dried in the 
:air, they would become less poison­
<ous, and the longer they dried the 
weaker they became. Moreover, if 
. a human being were inoculated 
from such a cord that had been 
·dried sufficiently long, it would not 
;give him rabies, for the agents, 
,called antibodies, would develop 
,and overcome the rabies virus. 
After this, if a cord that had been 
dried less than the first were in­
troduced into the human being, 
more antibodies would develop, 

Furious madness. The teeth are 
broken off on the wire screen 

and these, plus the first ones, would 
destroy the virus of the second 
inoculation. Thus, with the daily 
inoculations from rabbit cords that 
had been dried less and less, and 
with the antibodies accumulating, 
the point would be reached where 
they would be sufficient to with­
stand the virus at its full strength. 

While, briefly, that is the essence 
of the Pasteur treatment, of late 
a modification of it has been devel­
oped-the Semple treatment. In 
this the preparation from the cords 
of rabid rabbits is heated until the 

virus is killed and is therefore no 
longer capable of causing rabies, 
yet the killed virus retains the 
properties which enable it to pro­
duce the antibodies that destroy 
the virus from the bite of a rabid 
animal. Advantages of the Semple 
over the Pasteur treatment are : 

FIRST : In the Pasteur treatment 
the rabbit cords were hung over 

potassium hydroxide for from one 
to six days. Little chunks were 
cut from these cords, and the mate­
rial was held in glycerine. When 
an order was received for the 
Pasteur treatment, which consisted 
of 21 daily doses, one section of 
cord was ground for each day's 
dose and mixed with additional 
glycerine and saline solution' In 
the Semple treatment, by contrast, 
the doses are all of the same make­
up and' size. In practice, the first 
seven are picked up at the drug 
store, and the remainder ordered 
and shipped in plenty of time. This, 
therefore, does away with the 
problem which the Pasteur treat­
ment contained, in which each dose 
had to be shipped separately on 
consecutive days in thermos con­
tainers. Due to breakage of con­
tainers and the possibility of slip­
up in the mail, every complete 
treatment consisted of a series of 
headaches for the laboratory and 
continuous anxiety for the patient 
and the physician. 

Second : In the Semple treat­
ment, relatively large doses are 
administered from the beginning, 
and this causes the patient to be­
come immune more quickly than 
when the Pasteur treatment is used. 

Third : Because the Semple 
treatment involves the use of killed 
virus, it can be discontinued at any 
stage if it is found that the biting 
animal was not rabid. 

Fourth : In the Semple treatment 
, there is no danger of the physician 

accidentally infecting himself. 
Fifth : With killed virus, "treat­

ment paralysis," which occasion­
ally followed ' the use of Pasteur 
and other methods, has become 
almost non-existent. 

Sixth : While with the Pasteur 
treatment the death rate was as 
low as 3 or 4 out of 1 , 000,  it is even 
smaller with the Semple treatment. 

IF YOU are bitten by an animal 
suspected of being rabid, imme­

diately get in touch with your 
physician or local health officer. 

Don't kill the animal, but confine 
it within a safe enclosure, for it is 

JUNE 1 941  SCIENTIFIC AMERICAN 

The beginning of another hid­
eous convulsion. Patient is con­
scious, knows what's coming 

much easier to determine whether 
or not it has rabies if it is alive . 

Shouid the creature be rabid, it 
will exhibit the symptoms and die 
within a few days ; if not, then the 
symptoms will be lacking and the 
animal will live. In the first case 
the doctor would continue his 
Semple treatment of the human 
patient who was bitten by the ani­
mal ; in the latter instance he would 
be satisfied with merely cauteriz­
ing the wound. 

• • • 

PREGNANCY TEST 

Skin Reaction is Rapid. 

Reliable 

A SKIN test which tells within less 
than an hour whether or not a 
woman is going to become a mo.ther 
has been announced by Dr. Fred­
erick H. Falls, Dr. V. C. Freda, and 
Dr. H. H. Cohen, of the University 
of Illinois College of Medicine. 

The test is similar to those made 
for allergy to hayfever. It is said 
to be 98-percent reliable. Previ­
ously developed tests for early 
pregnancy take, according to "re­
ports of them, from 18 hours to 
two days. The widely used 
Ascheim-Zondek tests takeS\ ';iwo 
days for a verdict. 

In the test developed at the Uni­
versity of Illinois, colostrum .. is 
used. This is a watery liquid. se­
creted in the breasts during preg­
nancy until milk formation starts 
after the baby is born. A tiny 
amount of this is inj ected by hypo­
dermic needle into skin of the fore­
arm. If the woman being tested is 
pregnant, there is no reaction. If 
she is not pregnant, a reddish area 
of one or two inches diameter ap-
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pears within an hour around the 
injection point, disappearing with­
in about five hours. 

Besides the speed and economy 
of the new test, it is said to be 
valuable because " it helps to differ­
entiate between pregnancy and ab­
dominal tumor and also helps to 
determine quickly the dangerous 
condition in which the baby starts 
developing outside the uterus of 
the mother. 

Another rapid skin test for early 
pregnancy has previously been an­
nounced by Dr. G. C. Gilfillen and 
Dr. W. K. Gregg of Dayton, Ohio, 
reports Science Service. In this 
test a hormone is injected under 
the skin. 

VITAMIN K 

Medical Experiment Shows Value 

of Doisy Vitamin 

EKCESSIVE bleeding of a newborn 
baby, due to injury, can be pre­
vented by feeding the expectant 
mother synthetic vitamin K. 

Experiments confirming this 
fact have been reported by Dr. 
James W. Mull, A. H. Bill, and 
Helen Skowronsko, of the research 
laboratory of the Maternity Hospi­
tal, in Cleveland. 

Dr. Mull reported on experi­
ments with one hundred mothers 
who were given synthetic vitamin 
K while they were in labor. Tests 
of the clotting capacity of the blood 
of the newborn child revealed a 
striking increase in the rapidity of 
clotting. Only one baby out of the 
hundred was found to have blood 
which did not respond to the treat­
ment, Dr. Mull reported. 

SLIT·LAMP 

For Diagnosinq Diseases 
of the Eye 

IN a manner similar to the way in 
which light, deflected and diffracted 
by dust particles in the path of a 
light beam, makes such particles 
appear self-luminous and larger 
thim they actually are, so does a 
new slit-lamp illuminate the cell 
structures and minute opacities in 
the eye, affording the eye specialist 
greater facility in diagnosing 
pathological conditions. 

Light from a ' strong nitrogen 
bulb source is condensed al a slit 
and this narrow beam is then pro­
jected into 'the eye. The cell struc-
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tures and minute opacities can thus 
be observed and magnified by 
means of a wide-field binocular 
microscope. The three dimension 
view which is obtained in this man­
ner makes it possible accurately to 
locate and measure the position of 
foreign objects in the eye, or the 
areas of disease. The slit-lamp, 

Dr. Max Poser with the instru­
ment, combining a new slit­
lamp and a wide-field binocular 
microscope, used in diagnosing 
a wide variety of eye diseases 

demonstrated recently by Dr. Max 
Poser of the staff -of Bausch and 
Lomb Optical Company, may dic­
tate the removal or the retention 
of an eye in cases of sympathetic 
ophthalmitis, in which the in­
flammation in a diseased eye affects 
the sight of the good eye. It will 
also provide information on the age 
of lesions and the nature of injuries 
or congenital processes. 

THIAMINE 

Way Found to Test Whether 

Body Lacks Vitamin 

IT is possible to determine whether 
a person's body is securing a 
sufficient amount of vitamin Bl 
( thiamine ) by determining the 
amount of the vitamin secr:eted in 
the person's urine. 

This new clinical test for vitamin 
Bl deficiency has been explained by 
Dr. Daniel Melnick and Dr. Henry 
Field, Jr., of the Department of 
Internal Medicine, University of 
Michigan. Dr. Melnick reported on 
experiments made with a group of 
adults ' known to be normal and 
another group known to' ' be de­
ficient in the vitamin. 

iThe normal ' patients showed an 

average excretion of 12 percent of 
the original vitamin dose during a 

four-hour test period. The de­
ficient patients showed an average 
excretion of 3 percent during the 
same period, the remainder of the 
vitamin having been absorbed by 
their bodies. 

ACNE 

Common Pimples of Adolescence 

Correlated with Sex Hormones 

NEW evidence that acne, a skin 
eruption of the face and arms 
usually occurring during adoles­
cence, is related to the sex hor­
mones, was recently presented in a 

research report by Dr . James B .  
Hamilton, of the Department of 
Anatomy, Yale University School 
of Medicine. Although medical 
science has long known that such 
a correlation exists, no direct 
experimental evidence for it had 
been established. 

Dr. Hamilton conducted his ex­
periments with a group of men and 
women, all of whom were lacking 
in sex hormones. The group in­
cluded male eunuchs ( men, who 
had either been castrated or who 
had not matured sexually ) ,  young 
boys who had not reached adoles­
cence, and women who had lost 
their ovaries because of some dis­
ease or accident. None in the group 
had acne at the time the experi­
ments began. 

The patients were theq given in­
j ections of male sex hormones 
( androgen ) .  They immediately 
acquired the skin eruptioqs:.char­
acteristic of acne. Whert '- , the 
hormone injections were stopped, 
the skin eruptions rapidly disap-
peared. 

' 

"A close relationship of acne to 
male hormone substance is attested 
by the rapidity with which the 
acne fades upon cessation of the 
inj ections, and by the fact that a 
developing papule which has un­
dergone retrogression may again 
become inflamed if treatment is 
resumed,"  Dr. Hamilton declared. 
He added that susceptibility to acne 
did ' not appear to be related to 
either the color of a person's hair 
or skin. 

"The fact that sex hormones may 
induce acne in susceptible indi­
viduals is not proof that the sole 
cause of ' acne is' the action of the 
horm'one," he said. "Other factors 
and a · , predisposition to acne un­
doubtedly are of g,reat importance." 
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Trucks for Defense 

The Trucking Industry is Mobilizing its 

4,500,000 Trucks for Emergency Transport 

P .  R .  RIEBER 

WHEN the German army began 
its major offensive at Verdun 

early in 1 9 1 6, it had 14 railways at 
its disposal. The French had one. 
Otherwise, the defending forces 
were cut off from the rest of their 
country. One big push, lasting a 
few weeks, perhaps, the German 
strategists reasoned, and it would 
be all over. But they underesti­
mated the resourcefulness of the 
French and they failed to take into 
consideration a new instrument of 
war-the motor truck. 

weeks from February 26 to March 
1 6, 1 9 1 7 , the trucks moved 1 90 ,000 
men, 25 ,000 tons of munitions, and 
2500 tons of materiel. 

The world knows the nation 
which best learned the lesson at 
Verdun. The "Blitzkrieg," product 
ofthe formidable Nazi Panzer divi­
sions, is now an old story. The 
miracle of the German achieve­
ment in so speedily subjugating 
half of Europe lies in the 
service of supply. With­
out a constant stream of 
trucks loaded with gaso­
line, oil, rations, and 
other materials, the 
lightning conquests of the 
Panzer divisions would 
have been virtually im­
possible. 

. j  

pounds of supplies per day which 
left the base depot. Here are some 
of the supplies which were deliv­
ered daily : 12 ,000 loaves of bread ; 
100 ,000 pounds of ice ; 1 5,000  
pounds of  fresh meat ; 39 ,000 eggs ; 
3300 pounds of onions ; 1 800 pounds 
of bacon ; 1300  pounds of lard sub­
stitute ; 1200 cans of evaporated 
milk ; 4800 pounds of sugar ; 750  
pounds of  salt ; 1 6 ,600 pounds of 
flour ; and thousands of pounds of 
other foodstuffs. 

Besides the rations, during the 
three-week period of maneuvers, 
900 tons of hay were required ; 
1 ,500 ,000 pounds of oats ; 6 1 ,000 
pounds of  bran ; 200 cords of wood ; 
500,000 gallons of gasoline ; and 
large quantities of oil, grease, gas 
masks, smokepots, ammunition, 
hospital equipment, radios, tele­
phones, clothing, candy, veterinary 

Trucks received their baptism of 
fire on the 37-mile road from Bar 
Ie Duc to Verdun-the famous 
"Sacred Way"-and contributed 
much to the enforcement of the 
French battle cry, "They shall not 
pass ! "  Despite constant artillery 
fire, motor service on this shell­
pocked lifeline was stepped up to 
the point where 1700  trucks passed 
each way daily, moving troops and 
artillery, evacuating the wounded, 
and furnishing food and supplies 
for 250,000 French soldiers. In his 
book on Verdun, Marshal Petain, 
the French general in charge of 
defense, states that during the two 

United States Army 
officials have marked 
well the success of the 
Nazi mechanized divi­
sions. Here in this coun­
try they already have had 
a practical demonstration 
of the part that commer­
cial motor vehicles can 

United States Army gave early recog­
nition to truck transport possibilities 

• THE trucking industry of the 
United states is a service industry 
which transports goods by highway. 

It is composed of 4,500,000 trucks, 
operated by about 3,500,000 employ­
ees, and 1,000,000 farmers. Approxi­
mately 600,000 of these trucks are in 
the "for-hire" class; that is, their ser­
vices are sold to shippers of goods. 
1,000,000 are on farms. The remaining 
2,900,000 are in the "private" class, 
owned and employed by individual 
businesses to distribute their own 
products. For the past two and one­
half years members of this industry, 
through their national organization, 
American Trucking Associations, Inc., 
have been drafting defense plans for 

the use of their equipment in the 
event the United States enters the 
war, or should an even more critical 
emergency develop.-The Editors. • 

play in time of war. Early in 1 940,  
for the first time, the job of fur­
nishing supplies to a sizeable army 
was entrusted to commercial 
trucks at maneuvers in east Texas 
and western Louisiana. For more 
than a month and a half 30 trucks 
of the Red Ball Motor Freight 
Lines, of Dallas, were used ex­

. clusively to haul food, gasoline, 
and other supplies for two corps, 
known as the Third Army-a total 
of 70 ,000 men! The troops were 
concentrated near Sabine, Texas, 
for "war" between the Blue and 
Red Armies. Red Ball furnished 
trucks to the Red Army. 

Their initial job was to equip 
the base depot with immediate 
supplies.  This called for the move­
m�nt of more than 30 carloads of 
non-perishable goods within a 
week, and supplies going to the 
depot, in turn, were transferred to 
various distribution points by truck 
caravan. Food alone accounted for 
a maj or proportion of the 500,000 
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supplies, motor parts. About 156 , -
000 pounds of  wire for the com­
munication system also were 
hauled. 

The trucks observed all Federal 
and State regulations, although 
they were under army rules, which 
in times of emergency presumably 
would supersede other regulations. 

Inasmuch as most commercial 
vehicles operated by for-hire 
trucking companies are much 
larger than Army units, the Red 
Ball trucks had a distinct advan­
tage. To supply a division of 8000 
men, for example, three Red Ball 
semi-trailers, closed-van type, 
were needed ; the same job would 
have required 24 average-size 
Army trucks. The result was defi­
nite economies, fewer drivers, less 
servicing, and savings in time. 
Officials of Red Ball and drivers 
were under direct control of the . Army heads, drivers were selected 
according to their safety records, 
length of service, and citizenship, 
and every man cautioned against 
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talking about what he saw in the 
field. The commercial vehicles en­
gaged in this operation were under 
constant surveillance and study by 
Army officials, including more than 
70 generals from all parts of the 
country who witnessed the maneu­
vers. 

General Joseph E. Barzynski, 
Chief of the Motor Transport Divi­
sion of the Quartermaster Corps, 
recently stated that the army con­
templates a total of 286 ,000 ve­
hicles, necessary for a force of 
1 ,400,000 men. Even cavalry 
mounts will be moved by truck. 
About 75 ,000 of the vehicles al­
ready have been obtained ; by the 
latter part of April, approximately 
140 ,000 will be in service ; by June 
3 0th, the figure will be around 
1 90 ,000 ;  and by late summer or 
early fall the Army expects to reach 
its goal of 286 ,000 vehicles. Insofar 
as possible, the War Department is 
seeking to standardize its vehicles 
by favoring 1/2 -ton, l % -ton, 2 % ­
ton, 4-ton, and 6-ton chassis. Prog­
ress also has been made toward 
greater standardization, and inter­
changeability of parts. 

T RUCKING companies and truck 
manufacturers, meanwhile, have 

been drafting their own defense 
plans for the past two and one-half 
years. Although truck manufac­
turers have assured defense chiefs 
that 1 , 000 ,000 trucks per year can 
be produced without straining 
capacity, truck operators have laid 
out blueprints for the use of their 
equipment in. the event the United 
States enters the war, or should an 
even more critical emergency de­
velop. 

The United States is the most 
motorized nation on earth. Invest­
ments in the highway transporta­
tion industry, according to the 
National Resources Planning 
Board, total more than $ 1 9 ,000 ,-
000,000,  as against $24,000,000,000 
in the railroads and about $5 ,500 ,-
000,000 for waterways, pipelines, 
and airways. In 1 939 ,  the rails 
operated 246,922 miles of track ; 
there were 3 ,065 ,000 miles of high ­
ways, 1 , 1 22 ,000 miles of which are 
now hard-surfaced. 

How does the trucking industry 
propose to mesh these vast facili­
ties of men and machines into the 
national defense program? 

Two plans providing for the 
employment of existing trucking 
facilities, but insuring against any 
serious disruption of the normal 
services of highway carriers, have 
been placed in the hands of defense 
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officials. The first merely covers 
co-operation of the trucking in­
dustry in the movement of defense 
goods ; the second is designed to 
meet the heavier demands for 
transportation service which would 
develop if the United States ac­
tually entered the war. 

Plan One contemplates the es­
tablishment of a pool of trucking 
equipment, expanded and con­
tracted from day to day to take 
care of fluctuating requirements. 
To avoid any congestion and delay, 
this program also proposes estab­
lishment of a central dispatching 
service to guarantee most efficient 
use of trucks and loading and un­
loading facilities. All operations 
other than dispatching would re­
main under the control of the 
owners and operators of the 
vehicles. 

Requests for .trucking facilities 
from the defense commission 
would go directly to the American 
Trucking Associations, Inc. ,  with 
headquarters in Washington. This 
national organization, in turn, 
would telephone or telegraph the 
requirements to member trucking 
associations in the area affected. 
The state organizations, of which 
there is at least one in every state, 
would then relay the orders to the 
actual truck lines. Requests for 
equipment from the various corps 
areas would be made to the state 
liaison men, and relayed to the 
proper territory. Some idea of how 
the plan would operate comes from 
the Rhode Island trucking asso­
ciation, which states that within 
two hours it could muster 200 
trucks for any service required. 
Truckmen in many states have had 
actual mobilization experience in 
disaster relief work, particularly 
in New England and the South, 
when they were struck by hurri­
canes and floods. This experience 

has proved invaluable in planning 
for defense. 

Plan Two, for use in wartime, 
contemplates the use of the same­
basic set-up, plus the establish­
ment of an "American Trucking 
Emergency Corporation" to handle 
the fluctuating pool of equipment. 
Thus, while in Plan One the na,­
tional trucking association would', 
direct operations of the pool in 
accordance with defense orders, 
under Plan Two an entirely sepa­
rate organization would be set up. 
Equipment in the pool would be­
obtained not only from for-hire· 
truck lines, but from owner-opera­
tors as well as farmer-operators .. 
Many owner-operators are always; 
available for over-flow work, and 
in the agricultural off-seasons farm 
trucks could be pressed into ser­
vice. Vehicles of for-hire carriers; 
whose customers are engaged in 
non-essential industries would be­
available, as well as the surplus 
equipment of other truck lines. 

IN DRAFTING its plans, the organ­
ized trucking industry has borne 

in mind the fact that, in war time. 
operations on the home-front are 
as essential as front-line service.  
In other words, it has sought to· 
formulate plans which will permit 
the normal services of the trucking 
industry to be carried on with a 

minimum of delay and interrup­
tions . Suddenly to choke off peace­
time highway transportation, the 
truckmen realize, would be as 
disastrous as failing to plan for the 
movement of men and materials. 

If, after all surplus equipment 
has been thrown into the pool, 
there is still a shortage, then regu­
lar truck lines would make up the 
difference in the requirements on 
a pro rata basis. No line . would! 
have to endure any serious equip­
ment shortage. Necessary data on 

Trucks of "over-the-road haulers" blend easily into military tactics 
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Capacity of freight-hauling trucks makes army transport economical 

equipment in the pool will be on 
hand in the offices of the various 
state trucking organizations. This 
would include information on the 
make or model of equipment ; body 
type ; capacity in pounds, cubic feet 
or, in the case of tank trucks, gal­
lons. 

Neatly dovetailing into these 
mobilization plans is a step which 
the United States Public Roads 
Administration is about to take. 
In co-operation with the states, the 
PRA will take an inventory of 
trucking equipment. The forms are 
now being printed and will be dis­
tributed during the month of June. 
Once the inventory has been com­
pleted, defense officials will know 
how many and what kind of trucks 
can be counted on if an overnight 
emergency should develop: Thus. 
if the Army needed a specified 
number of five-ton trucks for a 
certain period, it could determine 
where such vehicles might be 
withdrawn with a minimum inter­
ference with regular traffic. 

A
NOTHER important phase of truck 

mobilization deals with ser­
vicing of equipment. Arrange­
ments have been made with the 
automobile manufacturers to keep 
the Emergency Corporation in­
formed as to the availability of 
servicing facilities and replace­
ment parts in the various corps 
areas. In this manner vehicles will 
be transferred only to those areas 
where there are adequate servicing 
facilities . The Emergency Corpora­
tion would be dissolved nine 
months after the emergency is 
over, thereby allowing ample time 
for terminating its affairs. 

With the growth of the trucking 
industry after World War I,  mile-

age of hard-surfaced roads in the 
United States increased from 360 ,-
000 in  1 920 to  1 , 122 ,000 today. The 
War Department has laid out a 
network of 75 ,000 miles of strategic 
roads to be brought up to defense 
standards.  For example, about 
1800  bridges in the rural network 
of highways need strengthening so 
that they will be able safely to 
carry military and commercial 

BADGES 

Identification Photos 

Taken Rapidly 

• 

Now that national defense produc­
tion has made necessary rapid and 
constant checking of the identifica­
tion of factory employees, badges 
on which appear photographic 
likenesses of the wearers are being 
turned out by the thousands. One 
photographic set-up for this work, 
used by Westinghouse, is shown in 
one of our illustrations.  The pho-

. tographers work with assembly­
line speed, averaging six pictures 
a minute. The camera used is a 
fixed- focus device through which 
feeds standard 35mm motion pic­
ture film from 100-foot rolls. It 
is claimed that one roll of film is 
sufficient for a full working day's 
production. 

In many organizations where 
national defense materials are be­
ing produced, this identification 
system is being applied to all em­
ployees, from top executives to 
office boys. The pictures on the 
badges, sufficiently large to make 
possible immediate identification 
of the wearer, and available only 
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loads dictated by emergency re­
quirements. Even more urgent 
than this program, according to 
Federal road officials, is the need 
for construction of access roads and 
streets for new plants and Army 
cantonments. Access-road im­
provements which are required 
total 2900 miles alone, according 
to preliminary estimates. 

There is only one dark spot in 
this whole picture of men and 
trucks for defense-the interstate 
trade barriers. Recently, there has 
been much evidence of the fact 
that the Army, as well as numer­
ous other governmental depart­
ments, is fully aware of the prob­
lem. They have lined up in the 
fight against state trade walls 
which are obstructing the flow of 
defense goods. An uncompleted 
survey by the Federal Government 
already has uncovered 300  such 
statutes. 

With the President calling on the 
whole nation to convert itself into 
an "arsenal for democracy, "  the 
load on all the transportation 
facilities of the nation is mounting 
steadily-and rapidly. The truck­
ing industry's  plans are laid and 
the wheels are rolling. 

• • 

Photography plays its part in 
national defense: a moving pic­
ture camera being used to pro­
duce pictures that, printed on 
badges, will serve to identify 
workers in industrial plants 

to bona fide employees, will enable 
guards and watchmen to bar from 
the premises those individuals who 
have no legal right to be there. 
Simple precautions such as this can 
do much to prevent interference 
with the even tempo of defense 
preparations. 
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Bird Dogs 01 the Oil Field 

Gamma Rays Often Point to the Presence of 

Oil in Old Worked-Out Wells 

RANDALL WRIGHT, M.Sc. 
Petroleum Geologist 

AND now the petroleum geologist 
has appropriated the physi­

cist's gamma-ray detector-essen­
tially the same apparatus as is used 
by the astrophysicist for detecting 
cosmic rays-and applied it in the 
search for new oil-bearing rock 
strata. The usefulness of gamma 
rays to the petroleum engineer 
derives from their great penetrat­
ing power, which enables them to 
traverse steel or rock with ease. 

The device used to detect these 
gamma-ray emanations from rocks 
consists of a cylindrical electrode 
surrounding and insulated from a 
single wire. These two electrodes 
are enclosed in a sealed glass con­
tainer filled with air or some other 
easily ionizable gas, and a high 
potential is connected across the 
chamber from the wire to the 
cylinder. As long as nothing dis­
turbs the gas in the chamber, no 
current flows. If, now, a gamma 
ray enters the chamber, the gas is 
ionized and carries the current 
from one electrode to the other. 
This current may be amplified and 
recorded. This is the physicist's 
gamma-ray counter-the Geiger­
Milller counter. 

erosion and deposition. Stream­
cutting and frost action and similar 
natural agencies acted upon the 
ancient granite hills, and the rivers 
carried the resulting mud and sand 
to the oceans and there spread 
them over great areas of sea-bot­
tom, where they hardened to be­
come the shales and sandstones we 
know today. Often intercalated 
with these sand and shale beds are 
layers of limestone formed of lime 
precipitated from the sea. 

It is easy to see why the most 
radioactive of these sedimentary 
rocks are the shales, since they 
were formed as muds which con­
tain much of the original parent­
material of the ancient granites,  
brought almost unchanged from 
the lands to the sea-bottoms, for 
these granites included radium 
minerals . Sandstones, on the other 
hand, consist chiefly of quartz 
grains, which are not radioactive ; 
waves and ocean currents removed 
most of the other minerals, includ­
ing the radium-bearing com­
pounds, before they were solidified. 
Since the radioactive minerals are 
present in sandstones only in minor 
amount, these strata are only 
slightly radioactive, and thus they 
affect the ionization chamber but 
slightly. The limestones, which 
contain no radioactive material, 
will, of course, have no effect upon 

CROSS -SECTION THROUGH THE • 

ROCKS AND O I L  WELL 

the gamma ray recorder or counter. 
These differentials of radio­

activity exhibited by shales, sand­
stones, and limestones afford a 
readily applicable method of differ­
entiating between them, and these 
differences are demonstrated when 
the ionization chamber previously 
described is lowered into an oil 
well. The flow of current, set off 
by the gamma rays, shows which 
is sand, which is shale, and which 
is limestone. 

In practice, the device is placed 
in a metal case and lowered on a 
cable which also carries the neces­
sary electrical connections. The 
record is made on a scale, reduced 
to convenient size, on photo-sen­
sitive paper placed on a rotating 
drum synchronized with the reel 
carrying the steel cable. 

The flow of current that is reg­
istered reflects the quantity of 
radioactive matter in each stratum 
passed by the device, and thus gives 
an index of its nature. Oil occurs 
most often in sands, sometimes in 
limestones and only under unusual 
conditions in shales, and this is the 
key to the method. 

I
N many cases in the early days of 

the oil boom, time was the valu­
able element, and the man who got 
his well drilled down first took all 
the oil under his own land and 
maybe a little from under his 
neighbors' ;  if he did not hurry, the 
neighbors got some of his oil. That 
system was picturesque, but lots of 
oil was missed-nobody knows ex­
actly how much, but it was a great 
deal. The unscientific haste of such 
procedure means that many oil 
sands were drilled right through 
unnoticed. The well records, or 
logs, of those days were poorly 
kept or entirely negle.cted. In 

THE LOG OF THE WELL IN TERMS OF 
RADI OACT IVITY OF THE STR ATA 

M I�������ES DEPTH 
o 10 20 FEET 
�����------3600 

SHALE 

HYf---+-L-:-I M-E-S--TO-N--E---3700 

SAN D- MAY CONTA I N  O I L  

�-f-�------------- 3800 
SHALE 

SAND - OI L  DEPLETED 

The utility of this device for the 
oil engineer lies in the fact that 
various kinds of rock contain dif­
ferent amounts of radioactive mat-· 
ter, and therefore some rock strata 
emit more gamma rays than ·others. 
Rocks formed by the solidification 
of once-molten material-the ig­
neous rocks-contain a great deal 
of radium and thorium, also their 
radioactive cousins. These igneous 
rocks, like the granites, were the 
chief source of the more widely 
distributed sedimentary rocks and 
it is in these sedimentary rocks 
that we find oil in paying quanti­
ties. They consist chiefly of shales 
which were originally muds, and 
sandstones which were originally 
sands. They were made millions 
of years ago by the processes of How the ionization counter reads off the nature of the strata 
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these older, long-used wells, where 
the deeper sands have been de­
pleted of their oil, there has until 
recently been no way of ascertain­
ing the depth of the shallower oil 
sands, because the drill holes are 
lined with steel casings. 

The ionization chamber, how­
ever, can "see" through this casing 
about as easily as though it were 
not there. The automatically re­
corded gamma-ray log made by 
this instrument shows the depth 
and thickness of each stratum. 
Such logs are being made today as 
part of routine operations in old, 
depleted fields. A truck backs up 
to the oil derrick and the ionization 

• 

To Find SIOOO • 

• 

chamber is lowered into the well. 
The recording apparatus is in a 
light-proof compartment on the 
truck. The operation of lowering, 
recording, and raising again takes 
perhaps an hour. Then the petro­
leum engineer or geologist ex­
amines the record. If it shows a 
"sand" at a certain depth and the 
engineer believes it may contain 
oil, the casing is opened at this 
point by means of a knife-ripper, 
or a gun-perforator, or simply by 
a charge of nitro-glycerine. The 
oil flows into the well and an in­
vestment previously scheduled for 
abandonment is given a new lease 
on life. 

• 

• • 

A Pinhead-Sized Bit of Radium Can't Long 

Hide from a Physicist in a Ten-Acre Lot 

R. BURTON ROSE, M.A. 
Mining Geologist 

ONE morning recently the "aris­
tocrats" who spend much of 

their lives in the aromatic purlius 
of the city dump, mulling over the 
empty cans and bottles in expecta­
tion of finding riches, major or 
minor, were strangely perplexed. 
They apparently had competition. 
Three new scavengers were there, 
strangers and well dressed. They 
had a pick and a shovel and were 
using them in an awkward way ; 
they also had some kind of box 
with a handle, that looked like a 
portable radio set. One of them 
wore a headset and wandered 
around in an odd manner. These 
certainly didn't belong to the social 
set of the "aristocrats," but just 
what was their odd game? 

They were scientists, and they 
were looking for $ 1 000.  

That much worth of radium in 
seven tiny needles had been lost 
from a medical office a year pre­
vious. Thrown out by mistake 
with the trash, the needles went 
through an incinerator and were 
carried to the city garbage dump 
where a tractor stacked the refuse.  

An electroscope search, in co­
operation with the nearest college 
physics department, had proved 
unavailing and the metal-cased 

needles, far more valuable than 
their weight in gold, were given up 
as a total loss and insurance claims 
paid. 

A geologist and his radio tech­
nician associates heard of the in­
cident months later, and this led 
to research and development of the 
radium finder mentioned above. 
The unit is built around a counter 
tube sufficiently sensitive to detect 
gamma rays. Indications of the 
nearness of the radioactive mate­
rials come as increasingly frequent 
clicks in the earphones or the 
miniature loudspeaker. 

Essentially, the instrument con­
sists of an all-battery-powered, 
vacuum tube circuit giving an out­
Pl.).t of over 800 volts, which is im­
pressed on the cylindrical anode 
of an ionization tube containing 
neon and oxygen gases. Each sin­
gle gamma ray passing through the 
ionization tube causes a momen­
tary discharge. The output from 
the cathode of this detector tube 
is highly amplified through an 
audio amplifier. 

Armed with the detector, three 
searchers located and recovered all 
seven needles in less than a day's 
time. 

The extreme sensitivity obtained 
is suggested by the fact that the 
total radium content of the needles 
found was only 35/1000 of a gram 
(small enough when pure to be 
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lost on a pinhead ) ,  yet could' :.be 
detected at several hundred feet. 
Subsequent experimentation has 
incorporated a recording counter, 
making possible exact quantitative 
measurements. 

POLARIZER 

And Now It's Down to 

Actual Molecules 

A NEW kind of light polarizer 
which for the first time uses indi­
vidual molecules instead of crys­
tals as "combs" to line up the light 
vibrations is said to be the most 
efficient synthetic polarizer thus 
far produced. Made from coke, 
lime, air, water, and iodine, it is 
synthesized from mater'ials which 
cannot be cut off in wartime. The 
new polarizer is the invention of 
Edwin H. Land, scientist-president 
of Polaroid Corporation. 

Previous polarizers invented by 
Land and used in such applications 
as sun glasses and desk lamps have 
employed crystals embedded in a 
plastic sheet. The new H-type 
polarizer makes use of the mole­
cules themselves to line up the 
light vibrations. It transmits one 
third more light than previous Land 
polarizers and it polarizes over 
99 .99  percent of all the light vibra­
tions lying in the middle of  the 
spectrum where the eye is most 
sensitive. Two sheets of it, with 
their "optical slots" turned at right 
angles, cut off the light and make 
invisible the rays from any ordi­
nary light source. 

One of the processes described in 
the patent for making the H-type 
polarizer calls for heating and 
stretching a sheet of solid polyvinyl 
alcohol until it is three to eight 
times its original length. This 
operation pulls the molecules of the 
plastic sheet into line. The sheet is 
then allowed to imbibe an iCldine 
solution. 

The high freedom from color of 
the H-type polarizer, together with 
its efficiency and polarizing power, 
are expected to make it suitable for 
scientific and military instruments, 
camera filters which will preserve 
the color values of color pictures, 
the proj ection of three dimensional 
pictures without color distortion, 
control of light intensity, devices 
for stress analysis in engineering 
and machine design, correct-color 
glareless illumination for desks, art 
galleries, and merchandise dis­
plays, and many other devices. 
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Tektites, Puzzle 01 Science 

The Origin of these Odd Objects Remains 

a Mystery Despite Years of Dispute 

JOHN D A V I S  BUDDHUE 

MANY years ago the peasants of 
Bohemia noticed that their 

plows occasionally turned up 
curious pieces of rough green glass. 
The Vltava River flows through 
that region and so these specimens 
became known as Vltavines. An-
other name is moldavites. 

. 

The scientists of those days knew 
that Bohemia had long been famous 
for its glass, so they assumed that 
the pebbles were clinkers of ancient 
glass works. This satisfied some of 
them, but others were troubled 
because the pebbles were always 
green, and nearly always the same 
shade of green. Worse still, there 
were no other traces of glass works 
where they were found. 

Geologists said that the deposits 
containing them were laid down 
long before man had learned how 
to make glass, consequently they 
were assumed to be obsidian. 

In 1 844, Charles Darwin pub­
lished a description and drawing of 
a blackish�green pebble from Aus­
tralia, and called it a volcanic 
bomb. Like the moldavites, it was 
regarded as obsidian, although no 
one thought of connecting the two 
then. 

Still later, van Dij k found some 
oddly marked pebbles in the tin 
mines of the Billiton Islands, near 
Java. These were named billiton­
ites, and were likened to molda­
vites. Meanwhile more of Darwin's 
bombs had been found, studied, and 
named · australites. 

An engineer named Bares at­
tacked the still controversial prob­
lem of the moldavites, and proved 
conclusively that, whatever their 
origin, they were not artificial 
products,  and had no connection 
with man-made glass, Bohemian or 
otherwise. 

Later, surprised scientists read a 
paper by the famous geologist 
Suess, who claimed that these 
curiously marked glass pebbles 
were meteorites. Suess pointed out 
that moldavites are covered with a 

multitude of wrinkles, grooves, and 
pits, which he assumed could not 
have been formed by water, but 
which did have some resemblance 
to the markings of known meteor­
ites. He also invented a new name 
for them, regardless of where they 
might come from. He called them 
"tektites," which means simply 
"melted." 

Ever since that time a dispute 
has been going on among inter­
ested people. Some accept Suess' 
theory, and some say it is pure 
humbug ; the remainder prefer to 
keep an open mind. If the problem 

t 
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A moldavite from Bohemia. 
Note its oddly grooved markings 

could be settled by a vote, the 
meteorite, or "cosmic,"  theory 
probably would win, but in science 
truth cannot be attained by pleb­
iscite ; the minority may later prove 
to have been right. 

Meanwhile, more kinds of tek­
tites were discovered in the Malay 
Peninsula, in Tasmania, and in 
British Borneo. Subsequent to 
Suess' cosmic theory, other varia­
tions were suggested, one being 
that tektites were volcanic bombs 
from the Moon. 

De Boer discovered in 1829  that 
the then known tektite localities lay 
on or near a great circle around the 
Earth. This discovery led to the 
theory that the Earth once had a 
second and smaller satellite and 
that this had been broken up by 
tidal action. The tektites were 
thus supposed to be the fallen 
fragments. 

More tektites were later dis-

covered in the Philippine Islands, 
French Indo-china and southern 
China, the Ivory Coast of Africa, 
Java, the Libyan Desert, Sweden, 
and in Texas. Some of these dis­
coveries did not fit the De Boer 
great circle but it has recently been 
shown that, by including the great 
meteorite craters of the Earth with 
the tektites, they all fall close to 
two great circles. 

Under ordinary circumstances, 
when one finds a piece of glassy 
rock, such as obsidian, that is, vol­
canic glass, it is not difficult to 
account for its presence. Even 
when the obsidian is marked in a 
tektite-like manner, there are vol­
canoes not too far away. With 
tektites, however, it is another 
story. For illustration, by far the 
greater part of the tektite area of 
Australia is free of volcanic activ­
ity, and the same thing is true of 
most if not all of the other tektite 
areas. That is one of the best argu­
ments in favor of the meteoritic 
theory. 

Among tektites, the australites 
are a unique species : nothing like 
them is known anywhere else in 
the world. Dr. C. N. Fenner, an 
authority on australites, believes 
that they began as spheres of glass 
of various sizes which fell as mete­
orites. As they fell, the front side 
became highly heated and soon 
melted. The air rushing past swept 
the molten glass away to the edge, 
where it formed a rim. Thus the 
variety known as "blackfellow's  
buttons, " or  just plain "buttons, "  
were formed. The forms are s o  per­
fect that it has been maintained at 
times that they must have been 
cast in molds. The "rim" of the 
"saucer" is fragile and easily broken 
away. There then remains a thin, 
lenticular mass of glass, a biconvex 
disk. 

SOME of the larger balls, under the 
Fenner theory, lost less of their 

mass in proportion and these landed 
in a form something like a scoop 
of ice-cream : a strong curve on one 
side and a gentler one on the other . 
These are known as "cores," or 
"bungs,"  if especially large. Some 
australites are oval but otherwise 
are like buttons or lenses, and 
these are known as "boats" or 
"canoes." Others are called "dumb­
bells,"  for obvious reasons. It is 
thought that these resulted from a 
mass of plastic glass rotating so 
fast that it began to fly apart, but 
cooled before the process was com­
pleted. In some cases, the glass 
actually did separate into two 
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parts, and gave rise to the "tear­
drop" variety. 

The surfaces of australites are 
generally rather smooth, but 
speckled with numerous tiny, shal­
low, round pits. Some have larger 
pits, and some of the bungs, · at 
least, have clusters of grooves on 

their less curved sides. 
Few moldavites have regular 

shapes, but there is a tendency 
toward spherical and ellipsoidal 
forms, and drop-shaped specimens 
are sometimes seen. Many are 
broken, and some of the fragments 
resemble the pieces of a large blister 
or bubble. 

Although Suess seems to have 
been led to his cosmic, or meteorit­
ic, theory by a fancied resemblance 
between the surface markings of 
moldavites and meteorites, later 
authorities have pointed out more 
than once that he was mistaken. 
Small meteorites rarely if ever 
have such markings, and, while 
large ones sometimes do, they are 
on a scale hundreds of times larger 
than moldavites. The markings of 
moldavites consist of rather deep 
grooves, often parallel or radiating. 
With these are fairly large and 
deep pits, and overlying both is a 
thick peppering of tiny round pits. 
Some authorities think the large 
pits are bubble cavities, and that 

Typical moldavite, about 1 2/3 
natural size. Habrd, Bohemia 

the grooves are bubbles that were 
drawn out into tiny tunnels or 
tubes and then broken open. 
Others think that all the markings 
are due to corrosion of the glass. 
Between these extremes are those 
who believe that there is something 
to be said for both theories. The 
corrosionists have produced tektite­
like markings on ordinary obsidian 
by attacking it with hydrofluoric 
acid and such experiments suggest 
that, over a period of hundreds of 
years, rather mild reagents might 

produce the same result as drastic 
ones accomplish in a few days. A 
piece of violet glass was found at 
Trebic, Bohemia, which bore the 
same kind of markings as the 
Trebic moldavites. This suggests 
that there is a substance in the soil 
of that locality which can corrode 
glass over a period of years. Fur­
ther proof is given by outcrops of 
obsidian at Seleska, Slovakia, and 
at Hrafntinnuhryggur, Iceland, 
which bear markings strikingly like 
tektites, yet which have been acted 
upon by nothing more drastic than 
the weather in one case, and hot 
water, probably alkaline, in the 
other. 

O F COURSE, the experiments men­
tioned above have been made 

on artificial glass and ordinary 
obsidian, and it might be argued 
that the results cannot be applied to 
tektites which differ slightly in 
composition from most obsidians. 
However, moldavites on one hand, 
and indochinites, for example, on 
the other, differ far more in com­
position than either one does from 
obsidian, yet their markings are 
regarded as comparable. 

Besides, proof that corrosion 
does have something to do with the 
moldavite markings can be found 
on the broken moldavites them ... 
selves . Some of the fractures are as 
bright and smooth as though made 
yesterday. Most of them are more 
or less dulled, and the duller they 
are the more they resemble the 
unbroken surfaces, until in the 
very oldest it is not always certain 
that a given surface has been 
broken. Moreover, this progressive 
change from fresh breaks to per­
fectly etched surfaces can be fol­
lowed in indochinites, j avites, 
australites, certain etched obsid­
ians, and probably on other tektites 
as well. 

Nevertheless, the bubble theory 
is not left without a leg to stand Qn. 
I have some indochinites that are as 
full of elongated bubbles as some 
kinds of stick candy. As one might 
expect, their external markings 
consist almost exclusively of par­
allel grooves. I have found some­
thing similar in a few moldavites : 
in these as well as Philippine tek­
tites ( rizalites or philippinites ) ,  I 
have found bubbles that are only 
partly broken open. 

However, even if the question of 
the markings of tektites is ever 
finally settled as due to corrosion, 
or to bubbles, or both, the question 
of the origin of tektites will still be 

JUNE 1 941 SCIENTIFIC AMERICAN 

open and the debate will not stop. 
There are extremists who insist 

that tektites are nothing more than 
an unusual variety of meteorites, 
and others who insist that they 
have nothing whatever to do with 
meteorites. There are also in-be­
tweeners who have their own 
theories. Other theories are that 
they are volcanic bombs from the 
Moon, or that they are accumula­
tions of the stuff from which comet 
tails are made. There are theories 
that they are the result of light­
ning flashes in dust storms, which 

Australites. These are: boat, tear­
drop, dumb-bell, lens, button. 

fused some of the dust into glass .. 
Another postulates a peculiar kind 
of meteorite composed of certain. 
"light metals" which caught fire as 
it fell, and produced a glassy ash. 
This theory seems fairly good, ex­
cept that such a meteorite would 
resemble known meteorites even 
less, if possible, than do tektites. 

ANOTHER of the better theories is. 
that of Dr. L .  J. Spencer, noted 

British mineralogist, who suggests 
that they may be a by-product of 
the landing of very large, but other­
wise quite ordinary meteorites. 
When a very large meteorite lands 
on the Earth, it may, and often 
does, strike so violently that the 
soil beneath it and parts of its own 
substance are fused, and even va­
porized . .  Huge holes in the Earth 
associated with fused or altered 
rock or both, and often with 
meteoritic material, are known in 
Campo del Cielo, Argentina ;  
Wabar, Arabia ; Siberia ; Canyon 
Diabolo, Arizona ; Odessa, Texas ; 
and Henbury, Australia.  The fused 
rock is usually of a frothy, or 
pumaceous nature, and in some 
cases contains millions of minute 
beads of nickel-iron. 

The theory of Dr. Carl Rufus, of 
the University of Michigan, is 
based upon a much older theory, 
originally having nothing to do with 
tektites, that the Moon once broke 
away from the Earth, leaving the 
Pacific basin to show where it had 
been. If this event took place, 
some fragments ought to have been 
left behind. Some of these might 
have had a period of rotation 
around the Earth coinciding with 
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the Earth's period of rotation, so 
that they would remain suspended 
over the Pacific basin. In time, 
gravitational attraction might 
cause some of them to fall . This 
would account for the uniform 
composition and great abundance 
of tektites in southeastern Asia,) 
and the islands to the east, includ­
ing Australia. 

H. H. Nininger, of the Colorado 
Museum of Natural History, ad­
vances the theory that when mete­
orites bombard the Moon they 
send up violent splashes of lunar 
rock, some of it at such great 
velocity that it passes beyond the 
Moon's gravitational control and 
reaches the Earth. 

The composition of the tektites is 
one of the strongest arguments 
against a meteoritic origin. Of 
known meteorites, some are com­
posed of iron or a 50-50 mixture of 
iron and stone. These, of course, 
bear no resemblance to tektites, but 
the remaining meteorites are com­
posed largely of stone. If fused 
and quickly cooled they would 
yield a dark-colored glass. This 

A grooved moldavite from Hab­
ri, Bohemia. About natural size 

glass might bear some physical 
resemblance to tektites but it would 
be very different chemically. 
Roughly speaking, tektites contain 
70 percent of silica ; meteorites con­
tain up to 55 percent of the same 
element. Darwin glass and the glass 
from the Libyan Desert contain 
about 90 percent. 

To show how big a difference this 
really is, we refer to the petrog­
raphers, who have classified all 
rocks according to their chemical 
composition. Rocks rich in silica 
are near one extreme of the series, 
and those poor in silica near the 
other. Meteorites are classified 
among the ultrabasic rocks at the 
extreme low-silica end. Tektites, 
on the other hand, are among the 
most acid rocks, near the other end 
of the classification. Thus tektites 
and meteorites are about as differ­
ent as silicate rocks can be. 

Even if one overlooks this differ­
ence, no glass meteorites are 

356  

known. Some contain a little glass, 
but one with even 10 percent of 
glass would be exceptional. More­
over, there is no way in which an 
originally crystalline meteorite 
could be fused to glass while fall­
ing. The surface melts, it is true, 
but, as fast as the material melts, 
it is swept away by the air as this 
rushes by. The fused layer on the 
surface of meteorites is rarely as 
much as a twenty-fifth of an inch 
thick. 

Thus the mystery which began a 
century and a half ago is still with­
out a definite answer. The origin of 
tektites is just as much a mystery as 
it ever was. As far as our knowl­
edge goes now, the only way to 
prove a cosmi.c origin would be for 
someone to see a tektite fall, and 
recover it afterward. 

• • • 

LAMP 

Hard Glass Bulb Makes 

Possible Small Sizes 

ATTEMPTS to reduce the size of 
high-wattage lamps have usually 
failed because the intense heat 
generated would melt the glass 
bulb or result in the collapse of the 
filament support. In a new type of 
high-wattage lamp, a hard glass 
bulb has been devised which over­
comes former difficulties. This 
bulb, made by the Radiant Lamp 
Corporation, makes it possible to 
increase factory illumination 250 
percent or more without chang­
ing fixtures. Because of the glass 
employed it is possible to re­
duce the size of a 500-watt lamp to 
that of an ordinary 200-watt lamp. 
The glass will also withstand ther­
mal shocks of rain or sleet without 

New and old-500 watts 

cracking, thus making it available 
for outdoor use without additional 
protection. 

In place of the large "mogul" 
base of the ordinary 500-watt lamp, 
necessary to support the weight, 
this new high-wattage lamp makes 
use of the same size screw base as 
that used in an ordinary house­
hold fixture. 

MAGNIFIER 

Molded Plastic Makes 

Inexpensive Reading Glass 

A SMALL magnifying glass, of the 
powerful j eweler's type, is now 
available in inexpensive form. 
Molded of Lustron, a water-white 
polystyrene plastic, the precisely 
curved lens is an integral part of 

Of molded plastic 

the flared base which keeps it 
always at the right distance. It is 
claimed that lenses made of this 
transparent plastic are practically 
flaw-free, assuring good magnifica­
tion with a minimum of distortion. 
The ready moldability of the plastic 
makes possible high-speed, low­
cost production. 

BOOKS 

Technical and Science Books 

Reach New Peak 

BREAKING all quantity production 
records for the United States in 
scientific and technological books, 
publishers turned out 3 ,432,642 
volumes in 1 939,  the Bureau of the 
Census has just reported. 

This peak record represents an 
increase of more than a million 
books on science and technology 
over the previous manufacturers' 
census, of 1937 .  Added to these 
might be over 1 ,868,000 books on 
medicine, 1 , 0 18 ,000 books on agri­
culture, and many other books 
which overlap into the science and 
technology class.  
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SPEED SHIP 

Plywood Hull is Light, 

Strong, Fast 

MODERN plastics and radical air­
plane-type design are combined to 
produce a speedy carrier that is re­
ported to cost less than three cents 
a mile to run and sells for as little 
as a thousand dollars. Designed 
and built by Arthur E. Doane, of 
Stamford, Connecticut, the con­
tours of the ship are based on Boe­
ing Clipper hull designs. The hull 
is made of plastic-bonded plywood 
with lightweight Plexiglas win­
dows. 

Because weight is the greatest 
single factor governing ship 
speeds, Designer Doane has pared 
every necessary pound from his 
cruiser. For example, weight sav­
ings were made by replacing 20 
square feet of plate glass with a 
transparent plastic which is only 
half as heavy as glass. The plastic 
is tough, practically unbreakable, 
and unaffected by sun, wind, and 
sea water. 

The resin-bonded plywood, also 
used in airplane construction, is 
stronger per pound than steel and 
cuts hull weight by a third. It is 
used in large sheets on the 
"stressed - skin" principle, thus 
making a single unit of the plank­
ing, ribs, keel, and deckhouse, 
and requiring only one fifth as 
many seams as conventional con­
struction. Built-in spray deflec­
tors, such as used on the new motor 
torpedo boats, and a "flying stern" 
that rides out of the water at high 
speed to permit level planing, are 
other features of the new craft. 

TREEOSCOPE 

New Method to Estimate 

Health of Trees 

TREE surgeons now have available 
an instrument that will do for them 
what the stethoscope does for the 
doctors who safeguard the health 
of humans-make a quick estimate 
of what's going on inside. 

The new method is a result of the 
discovery, by Thaddeus Parr, of 
the United States Department of 
Agriculture, that there is a slight 
difference in electrical potential 
between top and root of a tree. 
During the time of fastest growth 
in spring, this gradient is from top 
to root ; later, it reverses itll direc-

Plywood speed ship on trial run, Long Island Sound 

tion. But in a tree seriously injured 
by insects or otherwise in bad 
health, the reaction is abnormal, 
being either weaker than a sound 
tree or reversed in direction. 

A comparatively simple but very 
sensitive voltmeter has been de­
veloped that can be carried into the 
woods so that field diagnoses will 
be readily possible by foresters, 
entomologists, and others who have 
been trained in its use. 

- Science Service. 

SWALLOWED SHOT 

Duck Deaths Prevented 

by Simple Device 

WILD ducks are saved from death 
by lead poisoriing with a device, 
invented by Warren H. Nord, of 
the Minnesota Agricultural Ex­
periment Station, which works 
somewhat on the principle of the 
stomach pump used in human 
medicine, reports Science Se1·vice. 

Wild ducks frequently shovel up 
shot pellets that have fallen into 
the water, in the course of their 
grubbing for food on the bottom. 
The pellets are retained in their 
gizzards like small stones, and in 
time may cause lead poisoning. 
Serious wildfowl losses have been 
traced to this cause in recent years. 

Mr. Nord's lifesaver for sick 
ducks consists of two tubes of 
Pyrex glass, one within the other. 
For operation, the sick duck is laid 
on its back, with its wings and feet 
held to prevent it from struggling. 
The tube is carefully pushed down 
its esophagus and into the gizzard. 
A trickle of water is flowed 

through, in the annular space be­
tween the two tubes. This loosens 
the contents of the gizzard, which 
are then drawn out through the 
inner tube, by means of a slight 
vacuum produced by an aspirator 
attached to a laboratory faucet. 

There is no difficulty in catching 
lead-poisoned ducks. They are just 
too sick to fly. The operation, of 
course, is not particularly relished 
by the ducks which naturally do 
not understand what is going on. 
But it does bring out the poisonous 
leaden pellets. And Mr. Nord fig­
ures it is better for the ducks to be 
uncomfortable for a few minutes 
than to be permanently dead. 

RESERVOIRS 

Life Shortened by 

Uncontrolled Erosion 

OF the 12,000 or more water­
supply reservoirs in the United 
States, over 20 percent have a use­
ful life of less than 50 years, due to 
erosion of the surrounding country­
side and consequent sedimentation. 
Another 25 percent of the total will 
be lost in 50 to 100 years, and only 
54 percent will meet present re­
quirements 1 00 years hence. 

According to the Soil Conserva­
tion Service of the United States 
Department of Agriculture, erosion 
control practices have already 
proved effective in reducing reser­
voir sedimentation. A survey of the 
High Point, North Carolina, reser­
voir, for example, showed that 
erosion control had reduced the 
rate of siltation by 25 percent in 
less than 1 0  years. 
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NEVER SEEN BEFORE 

Electron Microscope Reveals 

Viruses for First Time 

DISCOVERIES in the realm of bio­
chemistry which point the way to 
new frontiers in the field of 
medicine have been revealed by 
Dr. Thomas F.  Anderson, RCA 
Fellow of the National Research 
CounciL The methods used would 
be applicable in the study of such 
human ailments as smallpox, infan­
tile paralysis, influenza, and the 
common cold. 

Dr. Anderson pointed out that 
scientists are now able to see the 
larger molecules under the power­
ful magnification of the electron 
microscope. In fact, it is  even 
possible to see reactions between 
individual molecules of different 
types. Such reactions are respon­
sible for immunity to disease and 
even for the discomforts of ordinary 
allergies such as hay fever. Persons 
suffering from a disease develop 
antibodies in their blood streams, 
and these attack the disease agent, 
overcome the disease, and, in many 
cases, give the persons an immunity 
to the disease. 

As a basis for their stUdies, Dr. 
Anderson and Dr. W. M. Stanley, of 
the Rockefeller Institute at Prince­
ton, produced in rabbits an artificial 

immunity to tobacco mosaic virus . 
They actually succeeded in photo­
graphing the virus which had been 
attacked by antibodies from the 
rabbits '  blood serum. The photo­
graphs were so clear that the actual 
manner and extent of attack could 
be determined. The techniques 
developed in these experiments are 
being used in the RCA Research 
Laboratories at Camden, New Jer­
sey, as the basis for continuing 
studies of causal agents of human 
disease . 

QUICKSAND 

You're Safe In It If You 

Keep Quiet 

IF you ever have the misfortune 
to fall into quicksand, don't get 
panicky and thrash around. If you 
keep quiet, allow yourself to go 
down feet first and keep your arms 
outstretched, you will soon find 
yourself resting at a depth just be­
low your armpits. 

This is the advice given by Law­
rence Perez, director of the Soil 
Mechanics Laboratory at Cooper 
Union, in New York, according to 
Science Service. You stop sinking 
when your weight equals that of 
the quicksand you displace.  As a 
matter of fact, quicksand will sup­
port you twice as easily as water. 

Quicksand is no particular type 
of material. Instead, it is a condi­
tion possible in granular soils 
where flowing water exists. The 
weight of the solid particles is bal­
anced by the water pressure. 

GENERATORS 

Power Production 

Started at Grand Coulee 

T HE first two water-power turbine 
generators have begun their work 
at Grand Coulee ,Dam of turning 
the energy of falling water into 
electric power. These first two 
generators each produce 10 ,000 
kilowatts of  energy and are known 
as "station service" generators. 
For the present, and until the first 
main generating unit of Grand 
Coulee is placed in service, these 
two generators will supply power 
to a line connecting Grand Coulee 
Dam to Bonneville Dam, thus aug­
menting the power supplied by 
Bonneville for some of the vital 
defense industries of the north­
west. Later, these two 1 0,000 
kilowatt generators will be used for 
supplying power to the Grand 
Coulee powerhouse itself - for 
lighting and heating and for oper­
ating electric motors, air compres­
sors, and numerous other station 
auxiliaries. 

The main generators at Grand 

Shaft of one of the l08,OOO-kilowatt generators for Grand Conlee, and checking generator stator joints 
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Coulee will completely dwarf the 
"station service" units. Each of 
them will have a power output of 
108 ,000 kilowatts, the rotors being 
30 feet in diameter at the largest 
section. Completely assembled, 
these generators will , be 24 feet 
high and 44 feet in diameter and 
will contain more than 4,500,000 
pounds of steel and almost 300 

Station service generators 

miles of copper wire. The rotors 
will rotate at a speed of 120  revo­
lutions per minute. 

When the Grand Coulee power 
plant is complete it will consist of 
21 power generators .  Three of them 
will be of 1 0,000 kilowatt size, while 
the remaining 1 8  will be rated 108 , -
000 kilowatts. I t  is expected that 
three of the large machines will 
be in operation by next summer. 
One of them is now being assembled 
at the dam. 

Energy from many of these units 
will help to lift water to the vast 
semi-arid Big Bend area and thus 
restore productivity to over 1 ,200 ,-
000 acres of  land. In addition, these 
generators will make available a 
vast reservoir of power for national 
defense and peacetime industrial 
needs. 
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star. (illustrated) 
5° grad. 12.50 

If electric illumination 
desired, add $2.50 

U. S. ARMY ALIDADE8 
Hardwood, metric scale, 0-15 cm. and rayerse. and. 
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$1 .95 

HAND CLINOMETERS, PENDANT 
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ts
E�:re"!.: $3.50 

u. S. ARMY LIQUID COMPASS ( Sperl'7) 
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3ia�:t��. 
b
t��r"
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e
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t
��r . .  ���: $2.50 

"PLAN" COMPASS 
New U. S. Army Engineers 

Floating day and night dial on leweled pivot. 
Used for map 'reading; setting and keeping a 
course, etc. Heavy metal case with automatic 
stop ; sighting window with reflecting mirror. 
,Teweled floating dial, radium marked, 0 to 360 
degrees, �� inverted markings. Radium arrow 
��I����: . . . , . , . . . . . . . . . . . . . . . . . . . .  , . , . . . . .  $5.50 

U. S. Army Parabolic Searchlight Mirrors 
Precision Quality 

FOCAL GLASS 
DIA. LENGTH THICKNESS PRICE 
11 in. 4 in. �� in. 112. 
18 In 7% In. 5/16 In. 25. 
24 in. 10 In. 5/16 In. st. 
30 in. 12% In. 7/16 In. 55. 
36 In. 18\� In. 7/16 In. 75. 
Made by Bausch & Lomb & Parsons. 
Perfectly ground and highly 
polished. 

U. S. NAVY DIVERS LANTERN 

�,!:�!�
i
30�

5
�b��!t. "W'el��\

t
W'I��I��i;:.".t $8.50 

1000 ALUMINUM PROPELLERS 
Controllable pitch. Blade 11�2w, sweep 23". 
All aluminum 9/16" shaft. Weight 5 \2 lb. 

Drawing Sets, 12 Piece H igh Grade 
Pocketbook style. case 9" x 4" velvet' lined. 
No. 2570 . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . .  $7.95 

ENGINEERS U. S. ARMY 
PRECISION TYPE TRIPODS 

Keutrel & Esser. precision type 
hardwood 42" long, 3W diameter 
bronze platform with 5/16" # 18 
threaded stud ��w long. Has brass 
tension adjusting screws. Legs re­
inforced with cast bronze and steel 
tips. Weight 5 lb. 
Price . . . . . . . . . . . . . . . . . . . .  . 

Electric Blowers (Ventilators) 
90 cu. ft. Min. 

2%" intake, 2" x 2'" 
outlet. 

Cast aluminum hous-
ing . . . . . . . . , . . .  $9.85 

Cast Iron housing. $7.50 
Available In 6; 12. 32, 
110 volt d.c. , 110 v. a.c., 
110 v. unlveraal. Specify 
type and voltap deelred. 

$4.95 

Six number (999999) ,  demensions overall 5%" long, 
1 �4w wide, and 1-5/16" high. Numerals %" high, 
nickel plated. Special . . . . . . . . . . . . . . . . , . ,  . .  , .  , $6.50 

Telegraphic Tape Recorder 
Makes written 
record of code 
on paper tape. 
Ideal machine 
for learning 
code or teaching 
code to groups. 
Radio men can 
easily adapt it 
to short - wave 
receivers f o r  
taking perman­
ent records of 
code messages. 

Double pen permits simultaneous recording of 
two messages. Pens operated by battery and key 
while tape feeder is spring driven. Made of solid 
brass on heavy iron base. Useful on fire, burglar 
alarm and watchman systems. May be used to :  
intercept telephone dial calls. 1 0  ohms. 

Rebuilt & finished $30. like new $41.50 Reconditioned 

TELEGRAPH RELAY, PRECISION TYPE 

m ���e
l06

:�:� .. ������ .���l . .  �.
o
.��� $6.00 

u. S. ARMY TELEGRAPH SET 
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$3.95 

U. S. ARMY TELEGRAPH SOUNDERS 

�J5 .;::-,��
s 

. .  
on 

. .  �,
oo

.� . .  ��
s
� 
.. .  ��: . . 5.�, . . �� $2.95 

TELEPHONE SWITCH DIALS 
"Kellogg"4 terminals 10 digits. Diameter 2'%."', 

new . . . . . . . . . . . . . . . .' . . . . . . . . . . . . .  $3.50 

H I GH VOLTAGE CONDENSERS, M I CA 
Operating volts 12,500, cap . .  004. 

��������' s���. new · : : : : : : : :  . . . . . . . . .  : : : : : : :  
$1

;::: 
C
O�a��

n
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.
e
.
r
: . .  �

i
:�: . :�' . . ��l.t� . .  8:���: "1.5' 

U. S. NAVY LEYDEN JARS 
copper plated, capacity .002, mfd. operating volta. 
12, 500. Height 14". diameter 4',,". price . . $4.50 

GLASS MERCURY TUBE SW ITCHES 
3 amp . . . . . . . .  , $1 .25 10 amp . . . . . . . . . .  $2.25 

6 amp. . .  . . . .  . 1 . 95 20 amp , , , , , . ' . . .  2 .95 

Edison Storage Batteries 
Cells are in ex�ellent condition. Complete.', with 
solution, connections and trays. �rices bel<?w '-are 
about 10% of regular market prIce. A�er�e life 
20 l'ears. Two-year unconditional Gu�ran� •• -

A-4 Amp. Hrs. 150. Ea. 
A-5 " " 187. " 
A-6 " .. 225. . .  
A-7 " . . 262 . . . 
A-8 " .. 300. . .  
A-I0 " " 375. " 
A-12 " .. 450. 
B-4 " 75 ,  . .  
B-2(J-3)  . .  37 . " M-8 . .  1 1 .  . .  
r.J-20 " 13. I ,  
L-40 . .  2 5 .  Pr. 4.oo 
All cells 1 .2 volts each. 

VTiCes are per unit cell. For 6 
use cells. 12 vt.-l0 cells, 110 
Note : On all cells 75 amps. or less an 
charge of 10% Is to be added for trays. 

TELEPHONE SWITCH KEY 
Western - Electric lever type. Combination locking 
and non-locking (anti-capacity) . Equivalent to 2 
double pole double throw switches. Platinum con­
tacts. Price . . . . . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . . . .  $1.00 

Fire Alarm Equipment 
Gamewell street Boxes . . . . • . . . . . . . . . . . . • $18.00 
Gamewell Combination Fire and Police 

(telegraph and phone) Street Boxes . :. .  Z5.08 
Interior Fire Alarm stations . . . . . . . . . . . . 4..50 

SINGLE STROKE ELECTRIC GONGS 
Edwards 12" bronze DC 5 Ohm Mech. Wound $13.50 
Edwards 10" bronze DC 5 Ohm Mech. Wound 12.00 
Edwards 6" bronze DC 5 Ohm Mech. Wound 10.50 
Schwarze 8" 100 Ohm 32 volt . . . . . . . . . . . .  7.50 
Schwarze 5w 18 volt . . . . . . . . . . . . . . . . . . . . . . 5.00 
Gamewell 12" Bronze "turtleback" 6 volt 

Mech. Wound . . . . . . . . . .  . 
Also limited amount 

. .  . 
b;'il�: 

18.00 

United States Govt. 
Fire Extinguishers 

(Refillable) 
Heavy Copper " Bronze 

Carbon tetrachloride (pyrene li­
quid) . pressure type, ideal for 
labs, trucks, boats, garages, of­
fice, etc. (10 times more pressure 
than hand extinguishers . ) Just 
turn handle. No pumping neces­
sary. Ideal for remote control 
with wire. (Original cost $40.00.) 
1 qt. ( 100 lbs. pressure) $8.95 

2 qts. (200 Ibs . pressure) $14.95 
Lots of 3 .  10% discount. 
Lots of 6, 20% discount. 

WITH sand threatening to choke 
up their harbor, the people of 
Grand Haven, Michigan, are doing 
something about it. For years a 
huge dune has been showering 
tons of sand into the Grand River, 
necessitating frequent dredging by 
engineers. This year the citizens 

MANHATTAN ELECTRICAL BARGA IN  HOUSE. I NC . ,  Dept. S.  S . ,  1 20 Chambers Street, New York City 
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Experimenters - Schools - Pield Workers 

An Accurate Balance at a Price 
Wi t h i n  t h e  R e a c h  0 1  A l l  

Sensitive to 2/50 gram 

Weighs up to 100 grams 

Compact-No loose parts 

Modern, durable construction 

Small convenient size 

Handsome streamline design 

Now permissible for auxiliary use in 
drug stores (N. Y. C. Serial BI7.) 

Ne'Yer before a balance with all these exceptional features! 
Finest Quality-Made of tested materials. Its 
construction will appeal to laboratories desir­
ing the best equipment. The Bakelite cup is 
unall'ected by practically any substance that 
can come in contact with it : the ' tool steel 
knife edge and agate bearing will give long 
life and accuracy. 

weighings made in' the usual course of teach­
ing, organic synthesis, experimental work, 
compounding, photographic work, etc. 

Extreme Sensitivity-Weighs to one decimal 
point . farther than the usual low-priced 
counter scales and serves nearly every labora­
tory purpose short of precise analysis. The 
capacity of 100 grams Is ample for the delicate 

Compact-Convenient-Does not monopolize a 
laboratory table. Placed on the desk of the 
busy technical executive, It wili soon become 
indispensable. 

Its small size makes it possible to carry It on 
inspection and testing trips at a distance from 
the laboratory. It Is small enough to be carried 
und .. r the arm or in an overcoat. 

Graduated In either the Metric System (grams) or the Apothecary's System (grains, 
drB:ms and ounces ) .  In ordering, please indicate which of these you desire. 

BENNETT BALANCE-$8.00 plus 40c Postage 
Tech Editorial Service, 26West40th Street, New York, N. Y. 

NATIONAL DEFENSE 
Calls For Skilled Workers 

Increase Your Knowledge of the Machine 
Trades With These Outstanding Books 

Blueprint Beadln, tor the Ma­
chine Tracles-by Forlm .. n and 
McKinney. A very practical and 
easy-to-understand book. Con­
taIna many helpful "Quiz" ques­
tions with answers Included. 
-$1.60. 

Ji'ordn, Praetlee-by Johnson. 
A practical volume on hand 
tOrglng of wroullht Iron, ma­
chine and tool steel, drop forll­
inII, and heat treatment of steel 
including annealing, hardening, 
and tempering.-$l .... 

Found..,. W .... k-by Stlmpson­
Gray-GreDnan. An excellent 
book on standard foundry prac­
tice, including hand and ma­
chine molding, with typical 
problema worked out In detail. 
-$Z.lO. 

Machine DeslJ'll-by Winston. 
A beginning volume presenting 
those fundamentals of theory 
and analysis which are basic to 
the field of machine design. The 
caleulus Is not resorted to as 

For Sale by 

several rational formulas are 
Included tor which no deriva­
tions are glven.-$3.10. 

Machine Shop Operations-by 
Barritt. There are 267 actual 
i���lo:' c,a

g:1s ��P�l� g�r 
The Jobs are typical of hun-

�r��� �:���rc"r:��N:dw:�� 
to do. The tools needed for each 
Job are listed and the lob Is 
worked out In a step by step 
manner. "Quiz" questions ap­
pear at end of each lob.-$5.10. 

Machine Shop Work-by Turn­
er-Perrleo-Berlrand. An up-to­
date book on approved shop 
methods including construction 
and use of the tools and ma­
chines, details of operatlcn, and 
modern production methods. 
Fifth edIt1on.-#.85. 

Metalluru-by Johnson-Dean­
Greeg. A fundamental book for 
the beginner that stresses the 
science of physical rather than 
chemical metallurgy .-$1 .... 

Pattern Maldng-by Bltehe,,­
Monroe- Beese-Ball. A practical 
treatise on woodworking and 
wood .turnlng, tools and equlp-
�"J'

t
'cOI;"p'll':¥�jiO�at�!rn:�mfJ� 

cluding metal patterns.-$Z.ll. 

Electric Weldinl'-by Potter. An 
easy-to-understand text cover­
ing principles and application 
of the various typeS of electric 
arc weldlng.-$1.35. 

Oxyacetylene Welding-by Kehi 
and Potter. A presentation ' of 
modern processes of welding, 
cutting, and lead burning for 
steel, cast iron, aluminum, cop .. 
per and brass.-$1.35. 

Sheet Metal Work-by Neubook­
or. An excellent book of Belf­
Instruction In pattern draftlni 
and construction In light and 
heavy gage metal. with many 
practice problems.-$2 .... 

Practical Mathematles - by 
Dobbs - Dalzen - McKlnne,.. A 
practical "how-to-do-It" book 
dealing with the fundamentals 
of mathematics. Questions IUld 
answers Included.-$2 .... 

• 
Prices Quoted Are Postpaid In 
the United States. On Fore .... 
Orders add 25 cents Postap on 
Each Book. 

SCIENTIFIC AMERICAN 
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of Grand Haven are determined 
to "tie down" Dewey Hill once and 
for all. The city acquired 83,000 
pine trees, and one day the whole 
community marched on the hill, 
armed with shovels and buckets, to 
plant them. The volunteers, with 
the help of CCC workers, covered 
about 40 acres with the trees .  It 
is expected that the pines, together 
with the beach grass planted by 
a CCC crew, will hold the sand 
in place and help protect the har­
bor. The planting is a part of the 
work of the West Ottawa soil con­
servation district, started in the 
Grand Haven area two years ago. 

LIGHT METER 

Extinction Type is 

Simple to Operate 

IMPROPER lighting wherever arti­
ficial illumination is used-whether 
it be in home, office, or factory­
is definitely known to cause ir­
ritableness and fatigue, Often 
insufficient lighting is a serious 
contributing factor to impaired 
eyesight,. yet surveys show that 
many of us work and play under 
conditions of illumination that are 
seriously in need of correction. 

Frequently the only correction 
necessary is the repositioning of ' a 

lamp or substitution of a bulb of 

Using the 

higher wattage. The only way to 
be sure, however, that there is 
sufficient illumination for the work 
in hand, is to measure it. 

This measurement of lighting 
can now be done rapidly and inex­
pensively with a new extinction­
type light meter called the Light­
master, developed by John A. 
English and Company. As our 
illustrations show, this meter is 
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easily read and checked against a 
chart which is an integral part of 
the meter itself. This chart covers 
the most common applications of 
lighting, while a more comprehen-

Chart is built in 

sive listing which accompanies the 
meter goes into greater detail. 

This extinction type light meter 
is completely free of complications 
so that even a school child can use 
and interpret it successfully. The 
case is made of durable plastic and 
metal with no moving parts. 

HOUSE NUMBERS 

Visible at. Night Under 

Ordinary �treet Light 

ADDREss numbers which "shine in 
the dark" by reflection from ordi­
nary street lighting in the usual 
village or suburban arrangement, 
are made of Lucite, a crystal-clear 
plastic which controls and reflects 
light without glare. 

The numerals are made with a 
series of tiny parabolas or saucer 
shapes in relief pattern on the back 
of the plastic, backed with thin 
metal and outlined by a plain, 
transparent rim of Lucite. Each 
little saucer acts as a minute con­
troller and reflector, not only shoot­
ing light back toward its source, 
but causing the whole numeral 
area to glow as though illuminated 
from behind. 

Because Lucite has the property 
of internal reflection, light pene­
trates the flat part of each 
saucer shape but cannot pene­
trate the curved sides and so is 
concentrated within each tiny cir­
cular area. By thus preventing the 
light from spreading too much, 
glare elimination is accomplished. 
The saucers offer j ust enough 
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The Quiet 
Air-Conditioned Rooms 

( individually regulated-you control the tem­

perature yourself by a local thermostat ) are so 

completely insulated you would never guess the 

noisy activity of a great city goes on outside. And 

the price averages little more than rates at an 

ordinary first-class hotel. 

Air-Conditioned Public Rooms, 
Restaurants and Bar 

THE WALDORF ASTORIA 
P A R K  A V E N U E ,  4 9 T H  T O  5 0 T H . N E W  Y O R K  
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To the aviator, sports official or motion pic. 
ture producer, a watch is an instrument for 
the precise measurement of time. For them, 
as for others, Longines makes technical 
watches of the highest character. And these 
men generally select Longines watches for 
their personal use . '  They recognize that 
Longines' 75 years experience in fine watch· 
making assures greater accuracy-in every 
Longines Watch. 

Longines jewelers show exclusively styled 
Longines Watches from $40; also Wittnauer 
Watches from $24.75, products of Longines· 
Witlnauer Watch Co., Inc., New York and 
Montreal. 
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spreading, however, to provide the 
desirable wide angle of vision. 
The principle is the same as that 
used in lighthouses to attain the 
best balance between light control 
and a wide angle of vision. 

Legibility of the numerals is fur­
ther aided by the contrasting plain 
surfaced plastic rim outline. Day­
time legibility is also excellent. 
There is no variance in legibility as 
each numeral, being molded, is a 
precision piece--an advantage of 
plastic materials. This method of 
mass production also makes pos­
sible extremely attractive cost. 

BODY REBUILDING 

New Molecules Replace 

Old Rapidly 

IT  has often been said that the 
human body, undergoing continual 
change, is completely rebuilt with 
new molecules every seven years . 
Latest scientific evidence indicates 
that this complete regeneration of 
body substance takes place in much 
less than seven years. 

Experiments with rabbits and 
rats which provided this evidence 
were reported by Dr. Rudolf 
Schoenheimer, assistant professor, 
Dr. Machael Heidelberger, Dr. D.  
Rittenberg, and Dr.  S. Ratner, of  
the Department of  Biochemistry, at 
Columbia University. Previous to 
these experiments scientists had 
believed that the protein substances 
of the body were much more per­
manent than other body substances, 
and 

. 
that possibly they did not 

change at all. The research reported 
by Dr. Schoenheimer on chemical 
changes that occur in body proteins 
proves that the proteins are being 
replaced with new molecules con­
tinually and rapidly. 

CARD AND PHOTO STEREO-MIRROR 

( The modern 

fingle picture 

Stereoscope) 

Pictures of every size appear in three 
dimensions. - Money refunded if 
not satisfied. 

$3.50 Larger Size $5.00 

We can furnish beautiful view cards 
of romantic New England and of 
the Atlantic Ocean. 

NU-MIRROR CO., Bridgeport, Conn. 

The Morse Dechnalizer 

The DECIMALlZER shows In a few simple 
manipulations lust where to place the decimal 
point In the result of any .omputatlon Involving 
several elements. part or all of Which may be 
decimals-for example. In such a problem as 
(9 x .0432 x 74.1 x 3.8) + (245 x .0093 x 36) .  
Th e  DECIMALIZER removes that "decimal point 
hazard" inherent 1n computations made with the 
sUde rule or otherwise. 

Pocket size : durable (constructed of aluminum 
and stainless steel) : exceedingly smooth in action. 
Furnished in leather case, with complete directions 

f������ge:';l�e S:;ie 
p��fc�den':t�s 

ef��a'
i:S���! 

ment to perform extended multiplication and 
division. 50 cents additional. 

GEORGE H. MORSE 
1IZ1-ZBth Street South Arlln&ton. Va. 

Try the New 
PIKE Electric: 

Reader 
A boon for elderly 
people and otheH 
with poor eyelipt. 
Wonderful for doc· 
cerl, lCienultl and 
drafclmen. 
Write for free- Infor· 
matlon and details of 
this new invention 
that makes readlnl 
matter 3 times larger. 

Elisabeth. N. J. 

COMPLETE HOME· 
STUDY C O U R S E S  
and educational boots, 
sllehtlY used. Sold. 
����t.�����b� 
euarantee. Cash paid 
for used courses. Pull 

details and Illustrated 72·paee barpln cataloe FREE. 
Write today I 
N ELSO N CO., SOO Sherman, Dept. F·243, Chicaao 

Experimental and Model Work 
Fine Instruments and Fine Machinerr 

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

HENRY Z U H R, Inc., 1 87 Lafayette St., N. Y. C. 

PATENT 
YOUR IDEA. 

OTHER M E N  
have read and 
proll ted by our 
free books "Pat­
ent Protection" 
and I j Selling In­
vention." Fully 
explain many 
Interesting points to Inventors and Illustrate 1m. 
portant mechanical principles. With books we also 
send free "Evidence of Invention" form. Reasonable 
fees. deferred payments, forty-three years' experience. 
Write to : Victor J. Evans & Co., Registered Patent 
Attorneys, 443-G, Victor Building, Washington, D. C. 
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"Winged Warfare " 

A Message to the Nation from Airmen 

Who Know What Military Aviation Needs 

A L E X A N D E R  K L E M I N  
Aviation Editor, Scientific American. 
In charge. Daniel Guggenheim School 
of Aeronautics. New York University 

OUR military airmen are not ordi­
narily loquacious ; the task of 

interpreting the aviation needs of 
the Army is more apt to be under­
taken by newspapermen and Con­
gressmen than by Air Corps Chiefs. 
Therefore, when Major General H. 
H. Arnold, Chief of the Air Corps 
and Colonel Ira C. Eaker,· of G.H.Q., 
Air Force, collaborate in writing a 
book entitled "Winged Warfare," 
the nation will do well to read -
particularly today. 

Profusely and well illustrated, 
written in sober, clear style, 
"Winged Warfare" postulates cer­
tain questions and answers them. 
How many airplanes do we need? 
What kind of planes shall we build? 
Can we catch up with Germany in 
the air armament race? Should we 
have a separate air force ? Are our 
planes better than England's and 
Germany's? What is the plane­
building capacity of our aeronautic 
industry? Can Mr. Ford build 
fighting planes? Why not train 50 , -
000 pilots? On the correct answers 
to these questions depends the 
future of civilization. General 
Arnold and Colonel Eaker will 
readily admit that some of these 
questions can only be answered by 
time, that some of their answers 
have already been contradicted by 
events. But their splendid book 
divides the whole subject into ten 
logical divisions, and lays the 
foundation on which knowledge 
rests and hence decision may be 
based. The best plan for anyone 
who is interested in this topic ( and 
who is not ? )  is to buy, borrow, or 
steal the book and read it ; this 
review can only quote a few strik­
ing thoughts or facts. 

Actual warfare is the best in­
structor and that is why British 
experience is worth millions, even 
billions, to us. Only after the cam­
paign in Poland was it found neces­
sary to have a "command plane, "  
capable o f  landing i n  small fields or 
limited areas, and to permit the 

commander to look down on a battle 
scene. The authors are right ; the 
command plane is invaluable. But 
why would not an autogiro or a 
helicopter be even better than a 
command plane? 

Another lesson of warfare, 
drawn from the German campaigns 
in Norway and the Netherlands : 
we should have an airplane freight 
carrier for special supply purposes 
and for troop carrying. Here is a 
novel idea that General Arnold and 
Colonel Eaker approve ; the glider 
train, and in particular a giant 
glider with sufficient size and 
carrying capacity to carry light 
tanks. "One particularly forward­
looking inventor used the tank as 
the motive power to give the glider 
speed enough on the ground to take 
the air and thus to assist the towing 
airplane on the take-off." 

A training plane in the early 
days was a very simple affair. Now 
a variety of training plane types 
are needed, and the twin-engine 
trainer has come to the front. Such 
a plane will be a measure of 
economy and efficiency in training 
personnel for multi-engine bomber 
operation. It will be a reasonably 
light , low-wing monoplane, with 
two engines of 300 to 400 horse­
power each and an instrument 
panel closely resembling that of a 

medium-size bomber. 
In an early chapter of the book 

we find the designation "Winged 
Warriors." How romantic, and how 
appropriate! Does West Point 
really teach its graduates how to 
write? "The boy in the Spitfire 
heads for the formation, singles 
out the left rear bomber, moves in 
behind, opens up at 100  yards with 
all his guns . . . .  He knows the grim 
answer. As he flys over the enemy 
bomber, a bullet cuts a gas line . . . .  
The Spitfire is too fast to set down 
in a rough sea safely so he pulls 
back on the stick, rolls the plane on 
its back and tumbles head over 
heels through space. A pull on 
his parachute rip cord and he sits 
beneath a hugh, white canopy. He 
sees his stout little plane hit the 
water with a great splash and is 
glad that he is not aboard . . . .  As 
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SOIJth Bend Lathes have been 
giving efficient, dependable service 
in the tool rooms and production 
shops of America 's  leading indus· 
tries for over 33 years. The practi· 
cal design and fine workmanship of these lathes have 
made them the choice of men who know machinery. 

South Bend 9" Workshop Lathes are made in Mod· 
el A with Quick change gears and a friction clutch for 
power cross feeds and power longitudinal feeds, Mod· 
el B with plain change gears and friction clutch for 
power feeds, and Model C with plain change gears 
and hand cross feed. 

SOUTH B,END LATH E WORKS 

----- e -----

Take first step. without obllga. 
tion. towards protecting your 

invention. Write today for free 
"RECORD OF INVENTION" form to 
legally disclose your invention. We 
also send Free 4a-page "PATENT 
GUIDE" containing instructions on 
how to patent and sell inventions; 
detailS

. 
of se�rch services; easy payment plan; 

other Interestmg facts. Don't delay. Write now. 

----- e -----

T h e  o n l y  
TIME·TESTED 

O n e  Port Plasl ic  
GLUE 

WRDWOOD 
PlASnC RE511 

GLUE 
SMASHES 
THE CASEIN 
TRADITION 

WELDWOOD CLUE, Withstood 4 1 1  
pounds p e r  square inch, after soak. 
ing - and the wood parted. 
CASEIN GLUE: Faited utterly at 142 
pounds (from lesls by l a boratories of one of 
the very larg est a i rcraft m a n u facturers) .  

-and WELDWOOD GLUE is PERMANENT. WATERPROOF. STAIN. 
FREE. ROT·PROOF. TREMENDOUSLY STRONG. 
WELDWQOD CLUE mixes instantly in cold tap water- ready for immediate use • . . Order a test can, it is fully guaranteed. 

UNITED STATES PLYWOOD CORPORATION 
Wor/d's /orges' manufacturers and dis/ribUlors o f  Plywood 
6 1 6  WEST 46th STREET. NEW YORK. N. Y. 

SEND 2Se ��d:S �rsr�:��ea�da��dr���n:�th
u
ff' ��: 

-.;1 
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Does just about everything 
metal, wood, alloys, plastics, 
horn, bone, glass, et.c. Uses 300 
accessories to grind, drill, polilb, 
rout, cut, carve, sand, saw, 
sharpen, engrave. Plugs in AC 
or DC socket. 

FREE 6411aa:eCATALOG I O-DAYS M O N EY· BACK TRIAL 
I I  Handee For your own hobby enjoyment tr:i�:.��: or as a gift. DeLuxe Mode! 

all over weighs 12 oz. Speed 25,000 
r.p.m. $18.50 with 7 acces­
sories. 

CHICAGO WHEEL & MFG. CO. A�."!s�A'·�1%!l!'l'l!l!�"l':·1 

P A T E N T S  
Many inventors will be interested in our service. 
Information on subject of obtaining a patent 
and marketing an invention supplied without 
charge. Write us personally McMORROW and 
BERMAN, Registered Patent Attorneys, 175·F 
Barrister Building, Washington, D. C. 

coasl. Send a posl. 

card lo lry il FREE. 
POUCR F O I L  
P A C K  PACK 

1$110_1 

IS¢ 2S¢ 
was to¢ w .. 70¢ 

Rum & Maple Tobacco Corp., 106·C E. 16th St., Ne" York 

WELDING 

1 1 0  Volt Welding Transformer. for buildiq 
your own arc, spot or combination ttSpot�ark" 
Welder. Or we'll do it for you. 

COTTER THERMO·ELECTRIC CO. 
Dept. "SC" 1 5368 Baylis, Detroit, Michigan 

NEW TOOL 
Now ready for hobbyists, craftsmen, model 
makers, pattern makers. workshops I 
Mead's sensational new BANDSANDER 
quickly shapes, carves, sands. polishes 
wood, plastic and metal projects. 
Cuts fast and clean on enclosed 

edges, intricate scrolls, curves, Saves 
hours · of tiresome hand work, does 
better job. Nothing else like It. 
Sold on 5 Days' Trial, Money Back 
unless 100% satisfied. 

F R E E  ���!bi��: dr��irag�r
g
cu��� 

this sensational new BANDSANDER invention saves 
time, money. trQuble. Write now-a post-card will do ! 

15 So. Market St. 
M EAD SPECIALTIES CO. Dept. BS·66l, Chicago, 

U.SA. 

The Binary Slide Rule 
equal. a 20 Inch straight 
slide rule in precision. Has 
C, CI, A, · K, Log, LLl, 
LL2, LL3. LL4. Binary, 
Add and Subtract Scaleo. 
'Cllves Trig. functions to 
I minute from 0 to 90 
degrees. The englne·dl­
vided scales are on white 
enameled aluminum. Per­
manently accurate. Dia. 
8��"' . Large figures and 
graduations eliminate eye-
�traln. Exceptional value 

and utlUty. Price with Instructions ts.OO. cash or 
C.O.D. Circulars free. Your money back If you 
are not entirely aatlBlled. 

GUion Slide Bale Co., Staatt, Fla. 
Slide RUZ. MtJke" .In •• 1915 
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he tastes salt water and desperately 
fights his way from under the wet 
folds of his 'chute, he may reflect 
that life and death move swiftly 
in this air business." 

We all of us know, or think we 
know, characteristics and qualifi­
cations of the military pilot. What 
of the bombardier whose problem 
is the laying of high explosives with 
accuracy on vital enemy obj ectives? 
"War has demonstrated time and 
time again that bombers who can­
not hit their targets are of little 
more than a nuisance value in war. 
Bombing units must be able not 
only to find a target, but they must 
be able to hit it . . . . Physically and 
psychologically the bombardier 
must be of the same stern stuff as 
the combat crew members. It is 
probable that it is wise and well for 
him to be the most phlegmatic of 
the flying brotherhood. He gener­
ally has his back to the fight. It 
requires a stiff spine, knowing that 
a fighter is on the bomber's tail 
pouring bullets into it, to sit with 
eyes glued to the instruments, with 
back to the fray and observe the 
steady progress, the ticking of the 
second hand and the approach of 
the target . . . .  " Courage still counts 
and billions will not supply its 
want. The authors also give un­
stinted and deserved praise to the 
Army Air Corps mechanics with­
out whom there would be no air 
corps. 

I
N the matter of air tactics, history 

has little to teach. That is why 
the Germans, who had no old Gen­
erals left over from the last war, 
did so well. They improved their 
air tactics and really used the air­
plane. Nevertheless there are some 
principles of air tactics which are 
already well standardized. "The 
offensive fighting spirit must be in­
stilled in all crews. Shooting is 
more important than flying. Vol­
ume of fire at close range is what 
counts ; long-range, hit-or-miss 
shooting is out, it wastes precious 
ammunition . . . .  The picture of the 
attack must be brought back ; it 
shows crews their deficiences . . . .  
The bomber must not turn and 
fight. His only objective is the de- . 
struction of assigned targets . . . .  " 
Surely all our military officers 
could read these remarks with 
benefit. 

Air strategy and defense against 
air attack are treated with equal 
mastery. The chapter on Aircraft 
Production, if followed by the Air 
Corps in particular and the Federal 
Administration in general, would 

end all our troubles as regards pro­
curement! The chapter "Air Force 
for Us" is equally wise. 

Congratulations to "Happy" Ar­
nold and his gifted associate. 
Every one interested in supporting 
the government of our country in its 
great task of today can learn from 
the fascinating pages of this book. 

WIND TUNNEL 

Fans Driven by 

40.000 Horsepower Motor 

THE new wind tunnel at Wright 
Field, Dayton, Ohio, will be a 
closed, circular j et, varying in 
diameter from 45 feet to a mini­
mum of 20 feet at the working or 
testing section. The air, as it passes 
round and round in the steel and 
concrete j et or channel, will reach 
its highest velocity at the narrow­
est section, 

.
where a hurricane of 

400 miles an hour will be created 
and airplane models of 1 5-foot span 
will be tested for efficiency, stabil-

Working on the strator of the 
motor described in this column 

ity, and control . The structure 
housing the tunnel will be 68 feet 
high, 108  feet long, and 62 feet 
wide. The models will be sus­
pended in the test chamber by 
three struts connected to a balance, 
and the readings of the balance 
will be automatically recorded. 

Two 1 6-bladed giant fans, each 
measuring 40 feet in height, will 
pull the air through the tunnel. 
To drive these huge fans there will 
be needed 40,000 horsepower, sup­
plied by a Westinghouse wound­
rotor induction motor, the largest 
ever built. It is very important 
that the speed of the fans, and 
hence of the motor, be kept con­
stant during an experiment. By a 
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system of two motor-generator 
sets, Westinghouse engineers have 
combined close speed control with 
little waste of energy. The 40,000 
horsepower motor is gigantic and 
needs 85,000 cubic feet of air every 
minute j ust to cool it. Our photo­
graph shows a Westinghouse crafts­
man fitting some of the windings 
in the stator of the record-holding 
motor. - A. K. 

UGHT-PLANE FLYING 
Its Future Depends on 

Small Engines 

W HAT is a light airplane engine? 
It is an engine of under 100 horse­
power, generally of the four cyl­
inder horizontally opposed type, 
though sometimes having six cyl­
inders. There are some engines 
under 100  horsepower which are 
of the in-line or radial variety, but 
the opposed-cylinder types take 
in 90 percent of the field. Three 
companies build these engines -
Aircooled Motors Corporation, 
Aviation Manufacturing Corpora­
tion, and Continental Motors. 
Hence the name "Little Three En­
gines, "  which has been coined by 
Ralph S. White, the powerplane 
authority of the Civil Aeronautics 
Administration. 

In a paper presented before the 
Society of Automotive Engineers­
"Some Present-Day Problems in 
Light Airplane Engines" - Mr. 
White has made an exhaustive 
study of these engines, on whose 
functioning the future of popular 
flying depends in So large a degree. 
What is needed in the light-plane 
engine field? Practically the same 
characteristics as for the more 
powerful Wasps, Cyclones, and 
Rangers - more power for a given 
weight, dependability, low cost, 
efficiency, and so forth. 

To date the light engine de­
signers have not been quite as 

ambitious as the constructors of 
the more powerful motors. But 
now Mr. White predicts that even 
in the low-power field there will 
be a demand for reduction in 
noise ; propeller gear-box reduc­
tion ; metal propellers ; controllable 
pitch wood and metal propellers ; 
vibration damping equipment ; oil 
filters ; air cleaners ; and automatic 
heat and mixture control for car­
buretors.-A. K. 

FEWER WELDS 

T EN years ago the welded steel 
fuselage reigned supreme. Now its 
position has been challenged by the 
monocoque or semi-monocoque 
fuselage of aluminum alloy, but, 
in the low-cost field, welded tubing 
still holds its own fully. Certain 
production requirements may again 
bring the welded steel tube into 
favor. A recent development of the 
Summerill Tubing Company may 
help ; this development is the pro­
duction of seamless tubing tapered 
in diameter and strength, and so 
more readily adapted to the tasks 
of airplane construction where the 
same length of tubing may meet 
widely varying load requirements 
along its length. 

The tube begins as a pierced bil­
let which is hot rolled into a tube. 
Then one end of the tube is heated 
to 1400 degrees, Fahrenheit, and 
is formed into .one long cone closed 
at the end. The tube is annealed, 
pickled, and lubricated and is then 
elongated by a special process on 
the draw bench. With repeated 
drawing operations, the tapered 
tube is available for use. Space 
will not permit us to give more de­
tailed description of the process but 
the application of the tapered tub­
ing is clearly shown in one of our 
photographs. In the landing gear, 
the opportunities for using the new 
process are even more appealing 

. than in the fuselage. - A. K. 

Tapered tubing means fewer welds in aircraft construction 
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Law- Cast 
Pawar Taals 
Saye Time, Money and Labor 
The new Delta low-cost 
power tools are splendid 
for light metal or wood­
working in yourownwork­
shop. They are compact, 
rugged portable-and sur­
prisingfy low priced. They 
enable you to turn o u t  
better work in a fraction 
of the time required with 

! 
hand tools - and eliminate all 
the drudgety. They are accurate, 
efficient and embody many basic , improvements and exclusive fea­
tures. Thousands of craftsmen 
use them. �. Send 'or CA TALOG 
containing complete descrip. 
tions, prices and photographs of 

�/. . Delta Circular Saws, Lathes, Drill 
Presses, Scroll Saws, Band Saws, 
Shapers, Jointers and Sanders. It 
is a complete guide book and 
will be sent to you FREE. 

DELTA MFG. co. BBl E. Vienna Av., Milwauk •• ,Wls. 

When y'ou write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 
you SCIENTIFIC saw 
it in A �IE RICAN 

A L N I C O  M A G N E T B A R S  
Strong enough to balance 
in mid-air. Can be used 
for hUndreds of experi­
ments 

2��· long bars 5/16 x �h'" 
2 for 75,.; �� x %. or % round or �8 half round-
2 for 85;; % x %-2 for $1.25. 

BLAN, 64-M Dey St., N. Y. C. 

Established 1 853 

Corn Exchange 
Bank 

Trust Company 
1 3  WILLIAM STREET 

and 
74 Branches located in 

Greater New York 
Member of the Federal Deposit I nsurance Corporation 

BLACK LIGHT 
(UltraViolet) 

Lighting �utllts and U.V. lamps for all purposes. 
For - 011 Sand Recognition, Necrotic Diseases, 
Criminal Investigation, Medical and Chemieal 
Research, Spectacular and Stage Effect, Germici­
dal Destruction, Laboratory, Fading Tests, etc. 

Write for Information and Catalogs. 
KEESE ENGINEERING CO. 

Hollywood, Calif. Dept. 8 FL 
Lighting Engineers for 50 years 
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WANT YO U R  VACATI O N S  
TO LAST FO R EVE R? 

THEY will, i n  Filmo movies! For with 
a Filmo you can bring your trip home 

with you . • .  to be enjoyed again and 
again . . .  to be shared with your friends. 

It's easy, because FiImos are built by 

the makers of Hollywood's preferred 
studio equipment to give professional 
results with amateur ease. Just press a 
button, and what you see, you get! And 
it's inexpensive, too, even when you 
take full-color pictures. 

Save by getting your ultimate camera 
first- a Filmo. See Filmos at better 
photographic dealers', or mail coupon. 

Bell & Howell Company, Chica go; New 

York; Hollywood; Washington, D. c.; 
London. Established 1907. 

ONLY A FlLMO 8 
OffERS ALL THESE fEATURES: 
• A lifetime guarantee! 
• "Drop-in" loading . • .  no 

sprockets to tbread . 
• Sealed -In lubrication . . •  

no oiling. 
- Ad j u stments for slow­

motion scenes and ani­
mated -cartoon filming. 

e A  basic c a m e r a ,  w i t h  
versatility t o  keep pace 
with your progress. 

• Makes 8 mrn. movies for 
a few cents a scene. 

P:'�� - 7� g only $4950 

With turret heod, from $ 109.50 
Fllmo-Master 8 mm. Proiector now only $99.50 

Prefer 1 6mm. film? See the new Filmo 
Auto Load� ace of 1 6  nnn. magazine­
loading cameras • . .  from $1 1 5. 

• • • 

"' A I L  C O U P O N  F O R  F R E E  M OV I E  B O O K L E T  

tiELL & HOWELL COMPANY 
1838 Larchmont Ave . ,  Chicago, III. 
Please send free : ( ) 16-page booklet about FUmo 
8 mm. movie equipment ; ( ) infortnation about 
. 1 6  mm. Filmo Auto Load Cameras. 

Ntame _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - ..: - - - - - - - - _ _ _ _ _ _ _  _ 

AQ:dress _ _ _ _ _ _ _ _ _ _ _ _  ' _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

.... Qit·)' .,. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Statc _ _ _ _ _ _ _ _  ..; SA 6-41 

P R E C I S I O N- M A D E  B Y  $eIt g r/loeuelt 
3&6 

CAMERA ANGLES 
Conducted by JACOB DESCHIN, A.H.P.S. 

Make Your Movie 

Titles Live 

T
ITLES suitably distributed through­
out the run of the film are 

an essential part of the amateur 
movie story, giving it a completion 
that the title-less story does not have, 
particularly if it happens to be a 
fairly long run. A number of titling 
outfits that make the task an easy one · 
are available on the market and the 
splicing of the title strips into the run 
of the film creates no more trouble 
than you normally have when edit­
ing and splicing the film story itself. 
Titling dresses up and otherwise em­
bellishes the film so that it becomes 
more interesting and absorbing. Mo­
notony is minimized or avoided al­
together by good titles which break 
up the picture or clarify or emphasize 

Figure 1 

the meaning and effect of a scene 
here and there. 

A fascinating phase of title-making 
is that in which an actual movie 
scene is used. as a background, with 
the lettered title in silhouette. Re­
cent exper

'
iments conducted by E. B.  

Lang, A. R. P. S. ,  New York City, 
show that this can be done provided 

. certain essentials are taken into ac­
count. Mr. Lang employed a Univex 
projector and titler plus the new 
Univex Cinemaster Double-8 movie 
camera. His set-up is illustrated in 
Figure 1, which shows a sheet of 
ground glass in place of an easel. 
This was held in position with strips 
of adhesive. A shim was placed 
back of the lens mount in order to 
bring the lens slightly forward and 
thus properly focus the camera 
for the short glass-to-Iens distance. 

An appropriate scene is selected 
from his files and projected from the 
rear, as shown, onto the ground glass, 
the ground side facing the projector 
lens. The smooth glass side facing the 
camera lens is used for lettering, 
either by writing or by mounting 

Figure 2 

available rubber titling letters. In 
order to show the letters up properly, 
the projected background scene 
should not be too dark. A scene 
characterized by medium tone values 
is the best for the purpose. The pro­
j ector light should be strong enough 
to permit a bright image on the 
screen, since we are re-photograph­
ing the scene, and the same condi­
tions occur again that we would have 
in normal movie photography. Mr. 
Lang employed a 500-watt bulb, and 
this was found to be satisfactory .. 
The camera lens must be stopped 
down in order to get lettering and 
scene into sharp focus, particularly 
critical at the short working distance 
employed in title-making. 

Moving pictures appear to show 
scenes in actual motion only by rea­
son of the phenomenon of persistance' 
of vision; we know that a movie film 
is really composed of a string of still 
pictures. The projector moves the 
film so quickly-normally at 16  
frames per second-that we do not 
detect any interruption. This is be­
cause, when we look at a picture, 
the image of that picture remains 
with us for an instant after the pic­
ture is removed from our line of 

Figure 3 

SCIENTIFIC AMERICAN JUNE 1941  



-------- CAMERA AN G L E S--------

VISIon, but that instant, in observing 
a movie, is long enough to merge one 
image with the succeeding one, so 
that we imagine the picture is actu­
ally in motion. 

To all intents it is in motion, but 
definitely there is a gap between each 
still. When re-photographing the 
scene with a movie camera, therefore, 
it is necessary to make an allowance 
for this. This may be done simply by 
shooting at more than the normal 1 6  
frames per second. I n  Mr. Lang's ex­
periments he used approximately 20 
f. p. s. and found this speed com­
pletely adequate. The use of a small 
stop plus a faster taking speed makes 
a considerable demand on the film 
used, but this will be taken care of 
by using the combination of a strong 
projector light, a medium-toned 
background image, and a high-speed 
film. 

A simpler method, though of course 
not quite so effective, is the use of a 
background projected by a still pro-

Figure 4 

jector of the type used when showing 
Kodachrome slides. Here the prob­
lem is greatly minimized since you 
are merely photographing a still pic­
ture. Better than ground glass for 
this purpose is flashed opal glass be­
cause this avoids the hot spot and 
more evenly distributes the image on 
the glass. Figure 2 shows the use 
of the Brown Precision Titler for this 
purpose. The still projector is the 
Eastman Model 2 and the camera is 
the Filmo Magazine. , 

Figure 3 hows the use of the Brown 
Titler in making back-lighted titles. 
To avoid having the light strike the 
lens, a card is placed as shown. The 
angle of the light is illustrated by 
the idle unit at the left. Figure 4 
shows how this titler is used when 
making so-called flip-flop titles. A 
title is set up on each side of the 
sheet-cork easel, one of the titles be­
ing arranged upside down with rela­
tion to the other. While the camera 
is operating, the title frame is turned 
evenly by a knob, as shown, from the 
first title to the second, being brought 

to a vertical position by a stop. Pl. 
turn-around title is made by attach­
ing a pedestal bearing to the bottom 
center, the pivot bearings being re­
moved. A title is set up on each side, 
both right side up, and the title frame 
is rotated from the first to the second 
title while the camera is in operation. 

With the aid of devices such as 
these, title-making for movies be­
comes almost as exciting as shooting 
the the movie itself. 

Rubber-Cementing Large Prints 

W
HEN mounting large prints with 
rubber cement, it may be found 

difficult to get the print down evenly 
on the mount. As a result, small 
bumps appear in various places due 
to scattered air spaces between print 
and mount where the print failed to 
make contact with the mount, or some 
sections get down sooner than others 
due to failure in laying the print down . 
in an even progression from start to 
finish. A practical method of avoid­
ing this and making sure of good .ad­
hesion over the entire surface is to 
rubber-cement the back of the print 
and the surface of the mount as usual, 
and then tack down only one edge of 
the print. Before pasting down the 
rest of the print, insert a piece of wax 
paper between print and mount and 
press the print down so that part of 
the wax paper is adhering both to 
print and mount. Then slowly and 
carefully, pull the wax paper away. 
This will pull the print down to the 
mount, with some guidance, and in­
sure close adhesion without air spaces. 
The method is particularly useful with 
single-weight papers. 

Charm in Contrast 

O
FFERING a severe test for photo­

graphic materials as well as an in­
teresting subject, the accompanying 
winter scene, taken from the warm 
vantage point of a museum interior, 
depends for whatever charm it may I 
possess on the rather extreme bright­
ness contrast between the shadows of 

High-lights and shadow 
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ARE EASY 
TO TA K E  

WITH TH E 

Model 88 Camera 

Built i n  optical view­
finder. 5 speeds, 8, 1 2, 
1 6, 24 and 32 frames 
per second. Exclusive 
automatic sprocket con­
trol - quick and easy 
to thread. Licensed 
Eastman - type spool 
and spindles. Precision­
bui lt  mechanism. Com­
plete with Wol lensak 
1 2 .5mm . F 3.5 lens, 
$32.50; other lenses 
o l so avai lable. 

Movies in beautiful natural colors, 
or brilliant black and white, are 
easy to take with the Revere 8mm 
Camera. Its· exclusive sprocket con­
trol forms � loop in the film auto­
matically and assures not only easi­
er threading but steady movies (no 
gate snubbing of film ) .  Licensed 
Eastman-type spool and spindles 
also make for correct loading. Set' 
the Revere at your dealer's ! Com­
pare ! You will want the extra value 
you get only in Revere equipment. 
Mail coupon for literature. 

-------------.., 1 
REVERE CAMERA CO,

. I ·1 DEPT. 6-SA, 320 E. 21 st St., ChIcago, I I I .  I I Please send your new 4 color literature on I Revere 8mm Cameras and Projectors. 

1 ::- · ·· ·

·

· · · · · ·

·

· · · · · · · · · · · ·
·

· · · · 1 j City . . . . . . . . . . . . . . . . .  State . . . . . . . .  . 
'-_ _ _ _ _ _ _ __ _ _ _  J 
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O VEB  S I I O O  IN  PB IZE S 

3 &  CRANCE S  TO WIN 
S i x t h  A n n u al 

SC IENT IF IC  AMEBI CAN 
A M A T E U R  P H O T O G R A P H Y 

C O N T E S T  
P OPULARITY of the divisional method of judging photographs in 
the Scientific American Annual Contests, as determined by the en­
thusiastic response in past years, has been so great that the method 
is once more being used for the Sixth Annual Contest� In each of 
the divisions listed below there will be awarded seven major prizes 
and five honorable mention awards, a total of 36 prizes in all. 

Please read the rules carefully and abide by them. Note particularly 
Rule 6, under which any contestant may enter a total of six prints, 
but no more than two in any single division. 

Divisions In Which Prinls May Be Enlered 
Division 1. Human interest, including camera studies of 
people, animals and so on. Portraits will be grouped in 
this division. 

Division 2. Landscapes, including all scenic views, sea 
scapes, and so on. 

Division 3. Action, including all types of photographs in 
whi�h action is the predominating feature. 

T H E  P R I Z E S 
1st. Three $125 LONGINES, Coronation Model, Solid Gold, Men's 
Wrist Watches. 

2nd. Three $90 WNGINES, Presentation Model, Solid Gold, 
Men's Wrist Watches. 

3rd. Three International Marketing Corporation PHOTRIX ��22" 
Enlargers, complete, less lens. (List .price $54.)  

4th. Three Burleigh Brooks FOTH-DERBY Cameras, with built-in 
coupled range finders. (List price $34.75.) 

5th. Three WESTON No. 715 Exposure Meters. (List price $i4.) 

6th. Three ABBEY Vimo Flash Guns. (List price $13 .75.) 

7th. Three Raygram LEE Timers. (List price $12.50.) 

Five Honorable Mention Awards, each to be a new or renewal sub­
scription to Scientific American for one year. 

Address all Entries to 

Photograph Contest Editor, Scientific American 
24 West 40th Street New York, N. Y. 

R a l e s  

0 1  t h e  

C o n t e s t  
1. The groups will be judged independ­

ently on the basis of pictorial appeal and 

technical excellence_ The decision of the 

judges will be final. In case of a tie for 

any prize, duplicate prizes will be awarded 

to the tying contestants_ 

2. Prints must not be smaller than 5 by 7 

or larger than 11 by 14 inches. All prints 

must be mounted, otherwise they will be 

returned immediately. 

3_ Photographs must be packed properly 

to protect them during transportation. 

4. Non-winning entries will be returned 

only if sufficient postage is included when 

the prints are submitted. 

5. Each entry must have the following 

data written on the back of the mount. 

Name and address of contestant, type of 

camera, and film, enlarger, and paper 

used. 

6. Contestants may submit no more than 

two prints in each group, but may enter 

any or all groups. In no case, however, 

will more than one award be given to any 

individual contestant. 

7. Prints must be in black and white or 

monotone. Color photographs are not 

eligible. 

s. Prize-winning photographs will be­

come the property of Scientific American, 

to be used in any manner at the discre­

tion of the publisher. 

9. Scientific American reserves the right 

to purchase, at regular rates, any non­

winning entry. 

10. No entries will be considered from 

professional photographers. 

1 1 .  All entries in this contest must be in 

the hands of the judges by December 1, 

1941. Results will be announced in our 

issue dated February, 1942. 

12. The contest is open to all residents of 

the Western Hemisphere who are not in 

the employ of Scientific American. 

13:  In fairness to all contestants, failure 

to comply with any of the above rules 

will result in automatic disqualification. 

Names of the Committee of Judges 
Will Be Published in a Near 

Future Issue. 

368 SCIENTIFIC AMERICAN JUNE 1941  



-------- CAMERA ANGLES--------
the interior and the strong highlights 
of the snow. The result was achieved 
with a negative of good contrast en­
larged on a medium hard paper. More 
detail could have been saved in the 
shadows had a softer paper been used. 
In that case, however, the effect of 
strong outdoor light would have been 
dimished. 

Scared? 

W
E wonder how great a percentage 
of the camera-toting public shies 

away from new methods in photog­
raphy just because they are simply 
too scared to try them. Talking with 
workers, we have frequently had the 
feeling that they would go into toning 
or color photography or movies or 
lantern-slide making, if only they had 
the nerve. Licked before they even 
start, these defeatist fans can never 
know the possibilities of the newer 
fields unless and until they try. One 
good way to get rid of this negative 
attitude is to watch demonstrations of 
the new processes. Another, the most 
desirable way, is to buy the necessary 
materials and then go ahead and try 
your hand at the thing just to get the 
hang of it. It's surprising how quickly 
fear vanishes when reSults make their 
appearance-evel} poor results, which 
must be expected at the start. 

Croppinq Improves 

THE two accompanying illustrations 
show, better than anything we 

might write, how greatly a picture 
may be improved by the simple 
process of eliminating from the orig­
inal image all distracting details and 
concentrating on the main subj ect. 
None will doubt that Figure 2 is much 
better than Figure 1, yet this easy ex­
pedient of hoisting your enlarger 
higher than usual or making a smaller 
print to include only the wanted por­
tion, is not practiced as generally 
among amateurs as it should be. 

In our illustrations, you may notice 
that the angle of the baby's head and 
body is different in the finished result 
than in the first. This is another 
means of giving the print an added 
force. All you do is turn the easel 
until the picture looks right. The 

Figure 1 :  The full negative • • •  

• . •  and, Figure 2, as cropped 

angle of the head in Figure 2 gives 
the baby's face a somewhat more 
lively and alert expression than in 
the original. 

You can do your changing right on 
the easel, but it is simpler and more 
convenient to make a straight print 
from the negative and do your experi­
mental cropping right on the print. 
Having determined the arrangement, 
you are all set to make the print. 

Temporary Marks on Glass 

MUCH as we would like to do so, it 
is not often convenient to provide 

a label for a bottle immediately after 
having mixed a particular solution, 
or when the solution is made up to be 
used right away, but there is always 
danger of mistaking it for another 
bottle made up at the same time, also 
for immediate use. Sticking on a label 
is a nuisance. There is now on the 
market a marking pencil called Phano, 
which can be used to write on glass 
and other glazed surfaces. It comes 
in several colors. One of these, of a 
contrasting color that can be seen 
against the background of the dark 
or light glass, as the case may be, 
serves very well for such temporary 
marking needs. 

Scum Marks 

F
ILMS, upon drying, are sometimes 
coated with scum marks, which in­

terfere with printing. You can re­
move these when the film is dry by 
rubbing the surface with cotton soaked 
in methylated spirit or wood alcohol, 
or by immersing in the following: 
Boil a pint of water, then let it cool. 
Add one half ounce of hydrochloric 
acid, mix. Immerse the negatives, 
wet or dry, for one minute. Then 
hang up to dry. 

Animatinq "Dot" Books 

M
AYBE you WOUldn't know about it, 

unless you have recently been 
shopping for children's books, but 
there's a type of book known as the 
"dot" book because the illustrations 
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Ideal for action 
and flash shots! 

WITH COUPLED RANGE 
I I 

F I N DER AND F/3.5 LENS . . . .  $3 1 .00 
With Its fast, sharp·cutting lens, and shutter speeds 
to 1 / 500th sec. , you're ideally equipped for action 
shots with Foth Derby. You're set, too, for fast, 
accurate focusing witb its precision coupled range 
finder. And now, tbere is available a new, specially­
deSigned Goodspeed Synchronizer ( only $12 .75  ad· 
ditional) that makes flash pbotograpby simple, fool­
proof and inexpensive with Fotl! Derby II. In 
addition, this complete camera takes 16 pictures 
l 1,4xl % "  on V. P. film ; has focal plane sbutter ; 
made extremely compact ; beautifully flnlsbed. A 
matcbless value at the following prices : 

FOTH DERBY II, f /3 .5  Anastigmat lens. $31.00 

FOTH DERBY II, f/2 .5  Anastigmat lens. 36.00 

Standard models. wltbout range finder, $19 .50  and 
$24.50. Coupled range finder attacbed to older Stan­
dard models, $11 . 50, Including Installation. See your 
dealer today. 

T,.ade in Yo",. 
Old Came,.,. 

FOR A NEW 

BE SSA 
F4.5 SKOPAR LEN'S 

IN COM PUR 
SHUTTER 

'33 
Formerly $44.'0 

A light, compact 
two - size eamera 
with speeds up to 
1/250th part of a 
second. Enables you 
to make 8 pictures 
2�{.,. x 3%, or 16 
vest-pocket pictures. Use. No. 120 or 620 
film. Has direct vision finder, waist level 
finder and handy trigg,er release on outside 
of camera. 

Write Dept. S.A.B. for Booklet 

FILL IN THE COUPON BELOW 
and we'll let you know immediately the 
full trade 1n price we will allow on your 
old camera toward the purchase of a BESSA. 

Gentlemen: Please let me know the amount 
you will allow me toward the purchase of 
a Bessa on my oId camera. 

Name of Camera . . . . . . . . . . . . . . . . . . . . . . . . . • .  

Lens and Shutter . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Condition . . . . . . . . . . . .  Model Year . . . . . . . • . .  

Name . • . . . . • . . . . . . . . . . • . • . . . • . • . . . . • . • . • • • •  

Address . . . . • . . • . • • . . • • • . • • • . . • • • • . • • • • • • • • • •  

WORLD' S  LARGEST CAMERA STORE 
BUILT ON SQUARE DEALING 

Established 1899 

) 
) 

L SA J 
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Practical for all Portrait Photography, 
yet small enough for all Portable Pictorial 
Work. 

The R. H. S. 
4 x 5 VIEW CAMERA 

Has complete adjust­
ments of larger view 
cameras plus the ad­
vantage of lower film 
costs . .  Weighs 4 Y2 lbs. 
Folds compactly. At a $32.50 
price every amateur 
can afford. 

AT ALL LEADING DEALERS 
Write for Literature 

Eastern Distributors 

RAYGRAM CORP. 
425 Fourth Ave., New York, N. Y. 

Bass says: 
Ask Barnacle Bill the Sailor 
how these came over • • • 

PARVOLA C 
A two purpose camera . . .  
as a roll film camera . .  
takes 127 film . . and % 
size . . also plate back • . 
ground glass . . double ex­
tension . . .  f.p.a. and 3 
holders . .  leather case . .  
Carl Zeiss Tessar f 2.8 lens 

:M?)?HU��� $6250 a $92.50 value at -

FREE : Bass Bargaingram . . new edition . . state 
STILL camera or MOVIE preference. 

S·��� CAMERA CO. � 1T9 W.MADISON $"I: 
CHICAGO • •  LL. 

N 
�:!�t:'im .. °T.:;m=· �vIo� 

: I I ! 
8l:periellCll needed. oommOll IOhooi 

, educatioD IUfficienl. 8end for frel 
booklet. ··OpPOl'tun.Rt.. ba .Photo...-. -� �hy". partloulan aDd requirement., AI' IIUI'.... American School o' PhOto_rap ... 

D. 1315 Mlch.=gtiJi.8A c:;hICIIao . ... 

in FOTOSHOP'S 
SPRING B U L L E T  I N 
Contains 3634 USED and new 
Cameras, Enlargers, Lenses, 
Movie Equipment, Proiectors, 
Etc. AT BARGA I N  PRICES!! 

Write Dept. SA-6 Today ! 
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1 9 4 1  FOTOSHOP ALMANAC CATALOG 
Tells you all you have to know 
about choosing and using 
photo equipment. 192 LARGE 
pages feature LATEST mer­
chandise at LOWEST prices. 
Features articles by WILLARD 
D. MORGAN, PAUL OUTER­
BRIDGE, and other author-

ities on Flash Photography, Enlarging, Movie 
Photography, etc. Also a chemical glossary, 
complete weston Ratings, paper negative 
instructions, flash exposure tables. 60 picture 
markets, hundreds of other useful facts and 
formulas. For yocr copy, send only 25c, re­
fundable on your first $2.00 purchase. 

Address aU reauests to Dept. SA-6 

--CAMERA ANGLES--

consist of a series of numbered dots. 
You draw a pencil line from No. 1 to 
No. 2, then to No. 3,  and so on, thus 
gradually giving form to the picture. 

Henry J. Brock, St. Marys, Penn­
sylvania, writing to Bell & Howell's 
Filma Topics, makes the following 
suggestion: 

"Could there be a more perfect set­
up for using the single frame release? 
We had a lot of fun animating one 
of these books, and the youngsters, 
especially, enjoyed both the filming 
and the resulting picture. 

"Set your camera and the dot pic­
ture firmly in place so that neither 
will be moved at all during the ani­
mation. Expose several frames of the 
picture as it first appears, and stop 
the camera. Draw a heavy black line 
from dot No. 1 to dot No. 2, and then 
expose a single frame. Extend the 
line to dot No. 3, and expose another 
frame, and so on. On the screen, the 
line magically extends itself to com­
plete the picture."  

To which the editor of Filma Topics 
adds: "We are going to try Mr. Brock's 
suggestion soon. Perhaps we will also 
try another idea that just occurred to 
us. We'll use Kodachrome, and after 
the animation is complete, we'll start 
coloring the picture with water color 
-one brush stroke, one frame ex­
posed, another brush stroke, another 
frame exposed, and so on." 

Kodachrome Processing 

K
ODACHROME film in the 35mm and 
Bantam sizes can now be pro­

cessed at laboratories in Rochester, 
Chicago, and Hollywood, and should 
be sent to the nearest station. The 
addresses are: Eastman Kodak Com­
pany, 1 0 1 7  N. Las Palmas Ave. ,  Holly­
wood, California; Eastman Kodak 
Company, 1712  Prairie Avenue, Chi­
cago, Illinois ; Eastman Kodak Com­
pany, Rochester, New York. 

Sound Films on Silent 
Projectors 

E
NTERTAINMENT and educational 
films in sound versions may now 

be projected on the new 16mm Filmo 
silent projectors, according to an an­
nouncement by Bell & Howell. The 
sound, of course, will not be repro­
duced, but there is now open to own­
ers of silent projectors interesting and 
instructive films available only in 
sound versions. 

Gunning for Ghosts 

O
UR Abbey synchronizer got a new 
experience recen tly when we used 

it in an attempt to get a picture rec­
ord of one of the Scientific American 
sponsored spiritistic seances. We did 
not get any ghosts on the film but we 
did make some interesting records 
of human reactions at a typical 
seance. 

Because the seance was to be con­
ducted in total darkness and we 
were supposed to make the shots dur-

BETTER 
PICTURES 

ARE EASY TO 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 
��So 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 u�e it. 

"So You Wanf fo fake 
BETTER. PICTUR.ES " 

By A. P. PECK 
Associate Editor, 

Scienti,fic American 

per 
Copy 

( Plus 10 
cents postage ) 

Order direct from 

MUNN & CO., INC. 
24 West 40th Street. New York City 

Buys In 
Used Reflex Cameras 
Exakta ' Jr., F 3 . 5  lens . . . . . . . . . . . . . . . . . .  $39.50 
Exakta B. F3.5 lens . . . . . . . . . . 59.50 
Rolleico-rd II, F3.5 lens, E .  R. Case . . . . . . 64.50 
National Graflex Series II, F3.5 lens . . . .  47.50 
KoreUe Reflex I, F3.5 lens . . . . . . . . . . . . . .  49.50 
Zeiss Miroflex Gx9, F4.5 Tessar . . . . . . . . . . . 59.50 
Rolleiflex Standard, E .  R.  Case, latest 

model, F3.5 Tessar . . . . . . . . . . . . . . . .  105.00 
Rolleiflex Automat, E.  R. Case, with in-

ternal synchronizing switch . . . . . . .  124.50 
Zeiss IkoHex nI, F2.8  Tesssr, E. R� Case 139.50 
Zeiss lea Reftex, 3%,x4%. F2.7 Tessar . . . .  69.50 
S-;4x4-;4 R. B. Auto Graftex, 21 em. F4.5 

Tessar • • • • . . . • . • . . . . • . . • • . • . . . . . • . . 99.50 
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-- CAMERA ANGLES:s---

ing the session, we rehearsed three 

different positions before things got 
going. Each position was a distance of 
15 feet from the table at which the 
medium was to be seated, two of the 
-positions facing the medium, one 
-facing the audience. Using 8uper-
:flash Press 40 bulbs, we preset the ex­
posure at 1/200 of a second, stop f/8 .  
Mr. Dunninger, who directed the 
,shooting of the pictures from his posi­
tion next to the medium, gave in­
structions as to which position to 
take for different shots. This called 
-for maneuvering about in the , dark 
;and occasionally kicking somebody's 
'heels, but we got around okay except 
when we were asked to take a fourth 
position, unexpected before the 
seance, in still another part of the 
:room. There was no opportunity for 
<changing the focus, of course, so we 
did the best we could, gettin g a badly 
overexposed and out-of-focus "fore­
ground" of two heads, though the 
point of interest farther away (about 
15 ft. ) was sharply recorded. 

As "official photographer" of the 
seances, we shall have an opportun­
ity later on to pass on some more of 
our experiences. 

• • 

WHAT'S NEW 

• 

In Photographic Equipment 

G-E AND WESTINGHOUSE MAZDA SPEED 
MIDGET PHOTOFLASH LAMP 8M ( 13 

cents each) : Containing no wire or 
foil, similar in shape and size to 
"mighty midget" No. 5,  permits action 
photography with inexpensive camera 
equipment. Also useful professionally 

in close-up, color, clinical, and gen­
eral shots. Comes to peak in 1 /200 
of a second, living its entire life in 
1 / 1 00 of a second, therefore reach­
ing peak four times faster than flash 
from No. 5 or other synchro-press 
lamps. Produces one fourth as much 
light as G. E. No. 5 but light volume 
ample when used with fast films. 
Human and animal subj ects photo­
graphed by new speed midget said 
to be less aware of its mild flash of 
short duration than they are of flashes 
produced by other flash lamps. Revo­
lutionary in design in that it employs 

Sensational Camera Value ! 
Agfa 

S P E E D  E X  

THIs beautifully compact Agfa 

Speedex takes twelve 2 V4 x 2 1/4 " 
pictures!  Here are its All-American 

features! 

1 .  Brilliant, eye-level view finder, 

2 . Highly-corrected f4.5 anastigmat 

lens, 

3 . Precision shutter speeds of Vz to 

1/2  50th of a second, Time and Bulb. 

4.  Focuses 3 Vz ft. to infinity. Focusing 

ring in lens mount . 

5 .  Built-in · · shutter release on camera 
top! 

Your dealer will let you see and han­

dle this fine camera. Ask him! 

S P E E D E X  J U N I O R : Same features as 

above, but with less elaborate lens 

and shutter for fixed-focus operation. 

Only $ 1 1.00!  Agfa Ansco, Bingham­
ton, New York. 

• A G FA C A M  E R A S  
M A D E  I N  U .  S .  A .  

When you write to Advertisers . . . 

The Editor will appreciate it if you will mention that you saw it in 
S (; I E N T I F I (;  A M E R I (; A N  

PHOTRIX 5 5  
acclai med by p ro m i n e n t  photog r a p h e rs as  A m e rica's 

outstanding ex posure meter U neq u a l led in  sensitivity. 
N o  transferring of d ata from one sca l e  to a nother . . .  
o n l y  one s ingle  easy-to-read d i a l .  Amazingly  com pact 
. . .  n o  protru d i n g  parts. The idea l all purpose expos· 
ure meter for color and black·and-wh ite, sti l l  a n d  
movie w o r k ,  i n d oors a n d  outdoors 

A rea l movie meter, desig ned i n  every deta i l  for the 
special  req u i rements of movie work. U n i q u e  i n  its 
s impl icity of reading . . . need l e  ind icates F :  stops 
d irectly . . . no resett ing between shots. The ideal 
movie meter for a mateu rs and professiona ls, for color  

a n d  black-a n-d-white. 2275 Also usa ble f o r  sti l ls  
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"Easiest 10 o p e r a t e "  

• . •  "has coolest lamp. 

house" • • •  "I show 

1 0 0 %  Improvement" 

• • •  "No enlarqer can 

equal it" • • •  You too will 

be writinq enthusias. 

tically when you adopt 

the SOLAR . • 

For the professional . . .  

the serious . . .  o r  casual 

worker • • •  it is just as 

easy (and less expen· 

sive) to own the best 

• • •  a SOLAR. 8 differ. 

ent m o d e l s  $3950 
• . •  as low as 

Write for free t r e a t i s e  
o n  e n l a r g i n g  • • •  b y  
p r o f e s s i o n a l s  • • •  ad· �==���g; 
dress DEPT. SA5 4 1 .  -

M A N U FACTU R ED IN T H E  U.S.A. BY 

1?kde�.titc. 
2 2 3  W. MADISON ST., CH ICAGO. I LL. 

"Hard·to·Equal" Prices 
35 mm Lelca ModeJ' F. case. F3.5 Elmar. 

F. P. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $79.50 
35 mm Krauss Peggy, built-in R.F., F2.8 

Tessar, Compur . . . . . . . . . . . . . . . . . . . . . . .  49.50 
35 mm Kodak Retina I, F3 .5 Ektar, C.R. 42.50 
35 mm Con tax III. case. F2. Summar. F ,P. 159.50 
35 mm Wirgin F3 .5, Campur. . . . . . . . . . . . .  19.50 
35 mm Argus C2. F3.5 Argus . . . . . . . . . . . . .  17.50 
�� �V.P. Zeiss Kollbrl F4.5 Navar, Thelma. 11.50 
�� V.P. Ihagee Parvola A. F3.5 Tessar. 

Compur Rapid . . . . . . . . . . . . . . . . . . . . . . . . . 29.50 

�� U: �r�!�e��·
5 
Fl�s�:na�,

arg�::;pur : : : :  �U: 
�2-120 Ikomat A, F4.5 Navar, Thelma . . . .  16.50 
JA?:-120 Super Sport Dolly F2.8 'Tessar, Camp 34.50 
2%x2�1l Agfa Speedex F4.5 Anast .• Speedex 17.50 
2��x2�1J Super Sport Dolly F2.9 Trioplan, 

Campur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.50 
2%.x2�1t Super Ikonta B, F2.8 Tessar, 

Compur Rapid . . . . . . . . . . . . . . . . . . . . . . . . . . 110.00 
V.P. Zeiss Icarette F4.5 Tessar, Compur . .  17.50 
V.P. Ernemann SpeciaJ, F2.7 Ernotar, F.P. 35.00 
2'�x3�1& 620 Kodak Spec. F4.5 K.A.,  Compur 27.50 
2%x3% Goerz with Ace. F4.5 Dagmar, C.  24.50 
2�<tx4�1t Zeiss Cocarette F4.5 Tessar, Compur 22.50 
2,.xt,. 2C Kodak Ser. III F6.3 K.A. 

D!amatic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.50 
3��x51,'2 Ernemann Bob D.E. F6.8 Ernar, 

Chronos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.00 
1�.x2�� Exakta B F3.5 Exaktar F.P . . . . . . . .  59.50 
2�'4x3%: Kawee D.E. F4.5 Radionar, Compur 27.50 
2�1tx3'1t Certo D.E. F3.5 Xenar. Compur . .  37.50 

10-DAY MONEY BACK GUARANTEE 
Write for New, 108 page, Master Catalog of 
Cameras. It's FREE. Send All Requests and Mail 

Onlen to 142 Falton 81. 

., The House of 
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no aluminum leaf, free wire, or 
shredded foil within its bulb. In­
stead, contains small amount of chem­
ical paste applied to ends of lead-in 
wires, in an atmosphere of oxygen; 
this produces flash. Makes possible 
easy synchronization with nearly all 
types of manual-set shutters, even 
box cameras. Lamp does not have 
to be given head start before shutter 
is tripped as lamp and shutter start 
simultaneously, thus eliminating 
many variables. Technical data : volt­
age-dry cells only (two or mo:r:e ) ; 
bulb-B-l l ;  bulb diameter-1 3k " ; 
maximum over-all length-2 % " ; 
base-bayonet ( single contact) ; total 
light output (lumen..,seconds) ....,...2500-
3000; peak lumens-500,OOO ; time, 
closing of circuit to peak lumens-
5 milli-seconds; approximate mean 
color temperature-3350 degrees Kel­
vin. 

CAMERATROL PHOTOFLOOD SYNCHRON-
IZER ($9.95, complete with Remote 

Control Switch, IS-foot cables, two 
eight-foot lamp cords with male 
plugs, lamp sockets for Photofloods) ;  
Camera and lights operated by remote 
control switch after attaching Cam­
eratrol to camera, fastening cable re­
lease, and plugging flood lamps into 

two receptacles provided on Camera­
trol. Hi-lo switch provides low in­
tensity for focusing, full brightness, 
by throwing switch, for duration of 
exposure only. Small, compact, easy 
to use. May be attached to tripod or 
held in hand. Self-photography sim­
plified. Any number of lamps may be 
used. Will fit almost every camera. 
Special tip for Leica available, 

PANATECH, SR. TRIPOD ($5.50 ) : All-
wood construction, designed to 

take even heavy cameras without 
buckling, swaying, or tipping. When 
open, 60 inches high; closed, 34  
inches. Wood hand-rubbed to 
smooth finish. Sure-grip locking 
device. Single extension legs 
equipped with special rubber pads 
to prevent slipping. Weighs 4 pounds, 
6 ounces, 

IMPROVED INDIATONE PAPER: Projec-
tion and contact paper now richer 

in tone and easier to handle. Has 
good stability, latitude characteris­
tics; marked by improved gradation 

Amateur Photographers 
KODAK REFERENCE BOOK. Latest 

findings of the Kodak Laboratories 
on many phases of photography. 
Especially designed to help readers 

in the selection of photographic rna· 
terials and to teach sound photo· 
graphic methods. $2.85. 

NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
·photographer will not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho· 
tography, photomurals, retouching, 
infra.red, and a number of other sub­
divisions that will not be found else­
where in as clear and concise a man· 
nero $2.85. 

UNIVERSAL PHOTO ALMANAC AND 
MARKET GUIDE. How, when and what 
to photograph in order to make 
money with your camera ; where to 
sell different types of prints. $1 .00. 

SYNCROFLASH PHOTOGRAPHY, by Wil· 
lard D. Morgan. Flashlight bulbs, 
as sole and as supplementary light 
sources for photography. Equipment 
and how to use it. $2 .10. 

PHOTOGRAPHIC CHEMICALS AND SOLU­
TIONS, by J. I. Crabtree and G. E. 
Matthews. Written in non·technical 
language so that the book may be 
read and understood by all photo. 
graphic workers. $4.10. 

THE Boys' BOOK OF PHOTOGRAPHY, 
by Edwin Way . Teale. The complete 
gamut �of photography from history 
to modern practice. Essentially prac­
tical for boys both young and old. 
$2.10. 

PHOTOGRAPHY By INFRARED, by Wal­
ter Clark, F.R.P.S. Accurate technical 
information on the whole subject of 
the title. How to obtain the besf 
results. $5.10. 

PHOTOGRAPHING IN. COLOR, by Paul 
Outerbridge, Jr. A thoroughly prac· 
tical guide for the perplexed color 
photographer, either rank beginner 
or advanced amateur. Included are 
16 full.page, four·color reproductions. 
$4.95. 

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photographic 

Book in Print 
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--------CAMERA ANGLES,--------

that exhibit softer highlight detail 
without sacrifice of shadow brilliance. 
Supplied in one grade on seven sur­
faces, double weight stock. Suitable 
for after-treatment with gold or 
sepia toners. 

PRINCETON DYE-CAST FILTERS : Cast 
directly upon glass. Offered as 

successor to solid glass type filters. 
Have sturdy metal armor of finest 
grade brass. Available in complete 
selection of colors and sizes. 

CRAIG FILM DRYER ( $ 19.95 ) :  Dries 
negatives by forced warm air. 

Balanced temperature and airflow 
insures rapid, dust-free drying, desir­
able for high negative quality. Large 
drying surface accommodates ap­
proximately three rolls No. 120 film, 
or 1 6 %  feet 35mm film ; other sizes 
in proportionate amounts. Simple 
clip arrangement permits separate at­
tachment of as many individual 
lengths of film as desired. 

VIMO FLASHGUN (ABBEY) ($13.75 ) : 
Professional type flash synchron­

izer for use with amateur type cam­
era equipment. Vimo features : 1 00 
percent electical tripper; high-speed 
action (no cocking or resetting be­
tween flashes) ;  extra long battery 
life (350 or more flashes from size 
D cells) ; all shutter speeds syn­
chronized up to and including 1/500 

of a second ; weighs less than 14 
ounces ; designed and built to last for 
years ; pre-synchronized by electrical 
instruments at factory; professional 
type quick change socket ; adjustable 
polished and plated reflector ; com­
pact, convenient attaching unit (no 
L-arms ) ; minimum of projecting 
parts, therefore compact and easily 
pocketed. 

R.H.S. 4x5 VIEW CAMERA ( $32.50 ) : 
Made of kiln-dried hardwood ; 

weighs 4 112 pounds. Joints dove­
tailed for rigid, permanent construc­
tion ; dark mahogany with hard lac­
quer finish. Polished chromium 
metal 

. 
parts, heavily plated; clamp 

screws provided with brass flanged 
nuts. Full 20-inch bellows extension. 

Cut brass focusing track mounted on 
full length of rigid camera bed. Back 
adjustable to swing and tilt forward 
or backward. Lens board has all 
adjustments : rising, falling, tilting. 
Lens board frame swings to left and 
right. Adaptable for commercial or 
portrait photography. Interchange­
able reducing backs available ( $4.50 
each) 2 % by 3% and 3% by 4 %  
sizes. 

TECHNICAL ASSOCIATES' DRY MOUNT-
ING PRESS ( $27.50) : Mounts prints 

up to 11 by 14 inches on standard 16  
by 20-inch mounts in any position on 
mount in one operation; larger prints 
in two operations. Heavy duty heat­
ing element, scientifically designed, 
assures even distribution of heat to 
all parts of pressure plate. Auto­
matic time switch controls amount of 
heat applied to pressure plate. Press 
comes complete with tacking iron 
and detailed instructions. 

HIPCO SYNCRO-MATIC SPEED-GUN 
( $3.95 ) :  Flash unit has new par­

abolic reflector (full sliding adjust­
ment takes care of every size lamp ) ; 
micrometer type adjusting screw ; 
adjustment locking nut ; plug-in type 
socket ; scientifically designed adapt­
er to use No. 25 or No. 5 midget 
bulbs; designed for speeds of 1/25 and 
1/50  (higher speeds also obtainable) ;  
adjustable mounting bracket fits 
practically all cameras ; fits any 
standard cable release ; equipped with 
long life type C unit cells. Flash 
tester, consisting of finger plug, eight 
inches of wire, adapter for test bulb 
and test bulb-50 cents. 

AGFA INFRA-RED FILM IN NEW SIZES:  
Used with red filter in bright sun­

light, produces unusual tone effects 
varying from dark for blue skies to 
various tones of light gray to clean 
white for green foliage, light-colored 
buildings, white clouds, and so on. 
Average exposure with filter in sun­
light 1/25 of a second at f/5.6 to 
f/6.3.  Fine grain, moderately bril­
liant gradation, effective anti-halo 
protection. Now available in fol­
lowing sizes: A8 (same as 127 ) ­
$.40 ; PB20 ( same as 620 ) -$.45;  B2 
( same as 120) -$.45. 

DEJUR VERSATILE JR. ENLARGER ($55) : 
Patterned after Versatile En­

larger. May also be used for wall 
projection, photo-micrography, copy­
ing and title-making, color repro­
duction. Has two 5-inch condensers. 
Negative range from 8mm to 3 %  
by 3 %  inches. Dual controls permit 
use of either right or left hand. Has 
DeJur exclusive "Aero-Teck" cooling 
system; heat-absorbing filter. Focus­
ing by plastic knobs. Metal parts of 
finest quality steel, except for die­
cast lamphouse. Laminated wood 
base-board specially treated against 
warpage. Micrometer - calibrated 
scales for designating angle of pro­
j ection. Interchangeable lens-board; 
glassless, dustless negative carriers. 

JUNE 1941 SCIENTIFIC AMERICAN 

EXPLAINS HOW 
TO GET 

PERFECT 
PICTURES 

Here's a helpful booklet, authorita­
tively prepared for camera owners, 
that illustrates arid describes the 
easy way to get Perfectly exposed 
pictures every time you use your 
still or movie camera. It's written 
in plain, understandable language, 
without confusing technicalities; 
and it's full of interesting, helpful 
illustrations. Be sure to send for 
your free copy . . .  learn how easy it 
is to get every black and white or 
color picture you take sharply ex· 
posed with brilliant detail . . .  how 
simple it is to avoid film losses and 
picture disappointments due to in­
correct exposure. Write today, to 
Weston Electrical Instrument Cor. 
poration, 634 Frelinghuysen Ave., 
Newark, New Jersey; 

35 PERFECTLY 90 
m m .PROCESSED C �6 exposure rolls ("xce

.

Pt "Mercury· ' )  fine grain� 
developed (Eastman DK-20) and beautifully en-
larged to 3" x 4" ,  90¢. Cartridge reloaded with 
Eastman Plus X, 35¢. 18 exposure rolls, 55¢, 
reload 20¢. Films permanently protected by 
revolutionary CRYOLYTE Process. Fast service. 
Satisfaction guaranteed. Free mailing bag, 
sampl.e print. Write : 

TECHNIFINISH LABORATORY 
35mm. Ca.ndid Camera Specialists . 

Dept. 36, 641-645 Brown st., Rochester, N. Y. 

F R E E  
Send for "How To Peak Your 

Flashgun". A simple method of ob­

taining peak of flash adjustment of 

your synchronizer without expensive 

gadgets or new apparatus. 

Give make of synchronizer used, 

camera and shutter. Inclose J¢ stamp 

to cover mailing cost. 

ABBEY PHOTO CORP. 
305 E. 45th New York 
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When you write to advertisers 
The Editor will appreciate it if you 
wiJl mention that you saw it in 

S C I E N T I F I C  A M E R I C A N  

GUNS, PISTOLS, SWORDS 
Short European Crossbow • • . . . • . . . • • • • . • •  $60. 
J�anese matchlock gun • • . . . . . . • . . • • . . • .  42. 
Brlttsh ftlnt lock musket • • . .  , . . . . . . . . . . .  30. 
CIvil War Enfield musket . . • . . . . . . . . . . • . • •  10. 
French ftint tinder lighter . • . . . • . . • . . . • • •  32. 
Pr Percussion holster pistols, cases . . . .  . . . .• 57. 
Model bronze cannon on carriage • . . • • . . . . .  14. 
Scottish claymore . . . • • • . . . . . . . • . . . . • • • • •  29. 
Scottish halbard . . . . . . . . . . . . . . . . . . . . . . . .  37, 

1940 catalog. 75th Anniversary edition, 304 pages, 
over 2000 illustr4tions 01 breast plates. helmets. 
gun., swords, daggers, medals, badges, buttons, 
etc" mailed tor 50 cents. Special circular tor 3c 
,tamp. 

F RAN C I S  BANNERMAN SONS 
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Free Museum and Saielrooml, 
501 Broadway, New York City 

YOUR FIREARMS 
ond FISHING TACKLE 

Conducted by A. D. RATHBONE, IV 

INTEREST IN FIREARMS is traditional with American men; fish­
ing tackle is a requisite of one of the world's oldest occupations. 
Scientific development of guns and tackle, in the use of which 
millions yearly find sport and recreation, fathers this month­
ly department which welcomes correspondence from readers. 

Regarding Nylon Leaders 

D
ID you know that Spanish gut, 
one of the most widely used ma­

terials in the manufacture of leaders 
for fishing is taken from silkworms 
grown in Spain . '  . .  that after these 
silkworms have reached their growth, 
they are killed by placing them in 
vinegar, then washed and torn apart 
to expose the sacs that secrete the 
silk? Did you know that the sacs are 
then pulled or stretched to form the 
gut, and that one result of this hap­
hazard process is lack of uniformity 
in quality and gage of leaders? 

Although this may sound like rank 
heresy to fishermen who have for 
years sworn allegiance to Spanish 
gut, it is a fact that few strands are 

Flexibility of Nylon eliminates 
snarls, improves night fishing 

even approximately round, and the 
thickness from end to end may 
vary by several thousandths of an 
inch. To try to secure uniform gage 
and to eliminate weak spots, it has 
been the practice to "draw" the 
natural strands through dies. This 
not only has increased the expense, 
but also has resulted in confusion 
on the part of manufacturer and 
buyer as to actual scales of sizes 
and gages. 

When the du Pont Company intro­
duced Nylon to the angling fratern­
ity, it offered a means whereby this 
uncertainty may be eliminated. That 
there are many other features. favor­
ing the use of the modern Nylon 
leader is attested to by the fact that 
16 of our leading manufacturers are 
now selling Nylon leaders under 

various and sundry trade names. 
If you would like to know more· 

about the properties of Nylon, whiclL 
is not to be confused with the so­
called synthetic gut, drop us a line' 
and we'll send you a 30-page book­
let entitled "What You Ought to< 
Know About Nylon Leader Ma­
terial." It is published by the Plas­
tics Department of E.  I.  du Pont de­
Nemours & Company, and will tell 
you how Nylon compares in strength 
with the best silkworm gut, about 
its durability, visibility, diameters, 
water absorption, flexibility, and 
much more of interest. A number 
of excellent knots are described and!. 
pictured, and the book is free. 

The British Can Use 'Em! 

THE American Committee for the­
Defense of British Homes, C. Suy­

dam Cutting, Chairman, has offices at 
10 Warren St., New York City. It 
is a committee of American citizens: 
seeking gifts of arms, ammunition, 
binoculars, steel helmets, and stop­
watches from American civilians to 
be sent to the Civilian Committee­
for the Defense of British Homes. 

As of April 10th, the Committee 
had received 3562 guns, 4340 re­
volvers, 1975 binoculars, 359,603 
rounds of ammunition, 981 5  steel 
helmets, and 292 stop-watches. There 
is need for all types of pistols, revolv­
ers, rifles, and shotguns using am­
munition now procurable. Rifle am­
munition (not soft nose) and ball or 
buckshot shells for shotguns are most 
acceptable. 

There are now local committees in 
288 communities throughout the 
United States, all co-operating with 
the main office in New York City, but 
if there is not a committee in your 
locality, and if you desire to help 
this worthy enterprise, send us a 
postal card for complete information, 
or write to the Committee's New 
York office. 

Don't Do It! 

F
ROM time to time we've warned 

against use of modern shotgun 
loads in guns with Damascus or other 
twist barrels. Although this warning 
has been concurrently issued for 
years by firearms editors and manu­
facturers of sporting ' arms, some gun­
ners still think twist barrels will han­
dle modern loads safely so long as 

the extra heavy "long range" loads 
are avoided. This is not true. 

SCIENTIFIC AMERICAN JUNE 1941  



------- A R M S  AND T A CK L E -------

The Technical Committee of the 
Sporting Arms and Ammunition 
Manufacturers' Institute has studied 
this matter in scientific detail, and 
because of a persistent tendency on 
the part of owners of twist-barrel 
guns to ignore past warnings, the 
Committee says: "Never use smoke­
less powder loads-even light smoke­
less powder loads-in guns having 
Damascus or other twist barrels! 
Many of these barrels are the handi­
work of highly skilled craftsmen. 
But regardless of the quality of 
workmanship employed, the method 
of combining low-carbon steel with 
iron, and the weakening heating 
process to which they have been 
subjected during manubcture, ren­
der them unsafe for the high pres­
sures developed by modern loads, · for 
which they emphatically were not 
designed. 

"American manufacturers have 
not made twist-barrel shotguns since 
the advent of modern progressive­
burning, or 'smokeless' powder. If 
you own a Damascus or other twist­
barrel gun, don't take chances. Re­
tire it now, while both the gun and 
your fingers are still intact." 

• • • 

POT-SHOTS 

At Things New 

DELTA ELECTRIC COMPANY offers new 
52-page booklet, ' �High Lights of 

Fishin'," by Mark W. Burlingame. 
noted angler, writer. This is compan­
ion volume to "Night Fishing," an­
nounced in these columns in Janu­
ary, 1941 issue. Delta Company's 
newest publication is packed with 
sound and tested ideas, fishing kinks, 
and methods for bass, bullheads, 
trout, crappies, muskies. Profusely 
illustrated with line drawings, en­
cased in envelope conveniently 
ruled to six and one-half inches for 
use in measuring fish, and they're 
free. Want one? 

Delta's "Powerlite" Lantern 

J. STEVENS ARMS COMPANY, through 
engineering and research efforts 

of National Gas Furnace Company, is 
using new brazing process to unite 
shotgun barrels. Revolutionary 
from the standpoint of science as 
well as application of mass produc­
tion principles to an old bottle-neck 
of the sporting arms industry, the 
new method assures gunners of more 
solidly brazed barrels, less possibil­
ity of their splitting apart from each 
other, or from the rib, due to sharp 
temperature changes or other fac­
tors. For full details, see page 332. 

PETERS CARTRIDGE DIVISION OF REM-
INGTON ARMS COMPANY, INC . ,  an­

nounces a new member in their family 
of "Inner Belted" Expanding Soft 
Point cartridges. This one is the .300 
caliber Savage with a 150-grain bul-

Peters .300 caliber cartridge 

let, and 'tis said it will prove ideal for 
small and medium game of the fleet­
footed type. It is particularly recom­
mended for the Model 81 Remington, 
or other game rifles chambered for 
this caliber, and has the following 
ballistics : 
Velocity, in foot-seconds-

Muzzle 
2660 

100 yds. 
2430 

200 yds. 
2210 

Energy, in foot pounds­
Muzzle 100  yds. 200 yds. 

2360 1970 1625 

Trajectory, in inches-
100 yards 200 yards 

0 .7  3 .0  

300 yds. 
2000 

300 yds. 
1325 

300 yards 
7.5 

KRAFT & COMPANY, makers of fishing 
specialties, offers stainless steel 

wire leaders in 6- and 8-inch 
lengths, which, because they employ 
the principle of snubbing, rather than 
use of a knot to fasten line to leader, 
materially add to line strength. As 
all good anglers know, the knot in 
terminal tackle is important, has 
instigated many fire-side debates, 
been the cause of many a good fish 
lost. It is the weakest point in any 
fishing line, for the knot tightens as 
line tension increases, and when 

tension becomes strong enough, or 
has been repeated often enough, the 
knot may "pinch" the line apart. 

By winding the line around the 
leader four or five times, as shown, 
strain from line tension is almost 
entirely taken up by the leader, with 
little strain applied to the simple 
knots, shown tied between and after 
two metal beads, which are integral 
parts of the leader. 

JUNE 1941  SCIENTIFIC AMERICAN 

. 

'''i 
Co> 
N 

Have You Sent For Your 
FREE 

List of Books 
on 

Firearms, Natural History, 
Angling, Gun Collecting? 

C1 
c.> 

I 
.... 
C 

The Editor of uYour Firearms and Fishing 
Tackle" has compiled lists of publications 
on the above subjects from the hook reviews 
that have appeared in our columns. Thi. 
list is free and offers constructive sugges.­
tions on excellent material in these fields. 
A postal addressed to UArms and Tackle 
Editor" will bring you a copy of each of 
these lists. 

SCIENTIFIC AMERICAN 
24 West 40th St •• New York, N. Y. 
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TELESCOPTICS 
A Monthly Department for the Amateur Telescope Maker 

Conducted by ALBERT G. INGALLS 

W
RITING on January 12, from Susak, 

Jugoslavia, Mirko Baretic, sent 
the photograph . shown in Figure 1,  
and said, "Your good book, 'Amateur 
Telescope Making,' has reached this 
part of the world, and by following 
its instructions I made this very re­
liable instrument which has given me 
much satisfaction and many happy 
hours. It has a 7" mirror of 58" focal 
length. As we have no access here to 
discarded automobile parts, I made 
the mounting of heavy boards and it 
proved very satisfactory. The prism 
was taken from a discarded binocular. 
Entire cost did not exceed $10." 

Baretic's letter reached these offices 
March 5 and not long afterward Jugo­
slavia was in the war. The Italian 
army was able to occupy his town of 
Susak, which lies just east of Fiume; 
there was no opposition, according to 
the daily press. One wonders where 
the" telescope is now. 

A telescope of this kind has no 
tube-simply a "spinal column" for 
support. Readers not familiar with 
telescoptics often ask whether this is 
all right. A tubular support for the 
optical elements of a reflector is 
mechanically convenient, also con­
ventional, but is not necessary from 
an optical point of view. 

P
HOTOGRAPH of a grinding machine 
and amateur telescope maker, 

reproduced in Figure 2, reached us 
just before the first act of World War 
II, from Robert Wehn, Berlinerstrasse 
37,  Wermelskirchen, which our atlas 
shows to be close to Kaln, or Cologne, 
Germany. We hinted to Herr Wehn 
that perhaps a Prussian telescope­
maker's work would receive a better 

Figure 1 :  The Bareticscope 
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hand at some more fortunate time in 
World history and filed away the 
material. Now that things are worse, 
rather than better, we dig it out and 
publish it. Why? Just contrariness­
we were born under the sign of the 
goat and goats are contrary; we had 
one. 

Wehn says the machine was made 
by himself, according to the model of 
R. W. Porter. The power is a 1/5 
horsepower motor and the spindle, 
crank-shaft, and main arm turn on 
ball bearings. 

As Kaln has been bombed many 
times, one also wonders where this 
apparatus is now! 

I
N his letter, Wehn recommends 

what he calls a "goatsfoot" for 
scooping out the channels in pitch 
laps. A goatsfoot is j ust a little rec­
tangular piece of sheet metal, bent 
V-shaped and inserted in a wooden 
handle. The unchanneled lap is 
tipped up at an angle of about 45° , 
the goatsfoot is heated and started 
at the lower edge, cleanly cutting out 
and half melting out a strip of pitch 
as it is moved upward. This idea, in 
different variations, has previously 
been used by a number of American 
amateurs. 

J. F. Bauer, Altoona, Pa., does it 
with a hot cold-chisel ( if you'll 
pardon the term ) , ground to an edge 
having the shape of the desired chan­
nel section, held vertically and drawn 
along the lap as a plow. This, how­
ever, doesn't get rid of the two 
ridges pushed up on either side of the 
plow. 

Wm. W. Peters, of the Department 
of Physics at Santa Barbara College, 
Santa Barbara, Calif., marks off the 
lines for the channels and then 
softens the pitch adj acent to them 
with a piece of electrically warmed 
resistence wire stretched across a 
hacksaw frame. He then uses the 
scraper shown in Figure 3 to remove 
the pitch. 

Our vote still goes to Bill Mason's 
Hot Plow principle, described here 
in December, 1935, and now repeated. 
Figure 4 tells the story, except that 
Mason said : "Do not try to make the 
groove full depth at the first stroke, 
also pull the plow through the pitch 
rather than push it, and do it slowly." 

Figure 5 is a modification of this 
design, devised by Prof. Henry L. 
Yeagley, of the Pennsylvnia State 
University. Here the plow is attached 
diagonally to the end of the soldering 
iron and the lap is held vertically so 
that the plowed out pitch automatic­
ally falls aside. 

Russell Porter tells us that the 
workers in the optical shop at the 

California Institute of Technology do 
it thus : The lap is poured and fixed 
in a horizontal position. A large knife 
is slowly passed through a flame, 
which heats it, and is then drawn 
through the lap. This melts and 
draws off some of the pitch. The 
pitch is scraped off by a V-shaped 
"scraper-offer" and, after several 
repetitions of this, the channel is 
finished. 

The "Pittsport Door Mat," so-called, 

Figure 2: RAF target 

or rubber grid, for making laps semi­
automaticallY, as devised in 1935 by 
amateur telescope makers Everest, 
Munn, Morse, and Carlson, is still to 
be had, we learn, from the original 
makers, The H. O. Canfield Co., rub­
ber works, Bridgeport, Conn., post­
paid anywhere for a greenback. Its 
use is explained in "A.T.M.A." 

S
TELLAFANE convention, Saturday, 

August 2.  

E
VEREST, in "A.T.M.A.," suggests that 

abrasives used in grinding be 
washed, or settled, even when taken 
directly from the can as purchased. 
Your scribe recently tried this and 
never a scratch was scratched. Dump 
the grains into a glass, stir vigorously 
till all are in suspension, let them 

[ 
Figure 3 :  Peters' channeler 

settle, pour off the water, and spoon 
off the upper two thirds for use. If 
reckless, chuck the rest or, if Scottish, 
repeat the process with it and in turn 
with its remainder, and so on and on, 
till you faint. 

Kerosene for later grinding stages, 
instead of water, behaves normally, 
and no muss need be anticipated if 
the oil is dispensed from some kind of 
container having a small, controllable 
flow, also if something is provided to 
catch all the drippings from the tool. 
For grinding three stages, also slush­
ing off between wets, a single pint of 
kerosene is enough. Fine abrasives 
that remain wet, or even damp, with 
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water, will spread badly o n  the tool 
with kerosene, hence they should 
either be dried up bone dry first, or 
washed in kerosene in the first place 
and put on wet with it. 

C
OMPARISET: "T.N.'s may have diffi­

culty in j udging whether the pits 
from any grade of abrasive have been 
completely removed by the next finer 
grade, even when using a magnifier," 
Cyril G. Wates, 7718 Jasper Ave., 

,TlP OF' COPPER 
f tWIRl: OR BRAZE: t i 

r-- --- I '  TO lYz' 
Figure 4: Bill Mason's plow 

Edmonton, Alta., Canada, observes 
and continues:  

"I have found the following stunt 
helpful: Suppose we are using eight 
grades of abrasive. Cut nine pieces 
of plate glass (old windshield) ,  each 
about 2" square. Take one piece as 
the tool, and mark the back of it. 
With tliis grind both sides of the other 
eight pieces, each with a different 
grade of abrasive. Wash the tool 
carefully between grades, of course. 
Mark each sample on one side only 
with the grade used. Now go back 
to the glass on which the coarsest 
grade was used, and grind the 
unmarked side for a minute or two 
with the next finest grade. The object 
is not to remove the pits but to show 
a surface partly ground with grade 
No. 2 and containing pits from grade 
No. 1. Do the same thing with every 
other piece, and you will have a set 
of samples by means of which you 
can judge the appearance of a mirror 
at every stage of coarse and fine 
grinding." 

N
Ow and then a new----or old­

reader of "A.T.M." writes this 
department to say that Ellison was 
not justified in his claim to the dis­
covery of the auto-collimation test 
for obj ective lenses, described on 
page 1 2 1  of "A.T.M." Recently, while' 
reading page 166 of English Mechanics 
for April 4, 1924, we there stumbled 

Figure 5: The Yeagley plow 

COMPLETE H IGH-GRADE KITS OUR  SPEC IALTY 
FREE ALUMINIZED DIAGONAL WITH EACH KIT 

6" kit with 500 page hook "Amateur Telescope Making" $6.25 

Each kit bas two glass discs correct thickness, tempered pitch, 8 assorted abraalvea 
including rouge ( fewer may not give perfect optical surface ) ,  instru.ctions, etc. 
When your mirror is finished, return it to us for FREE test . and written report by 
Dr. 1. M. Vure, Opt. 

4." Klt . . .. 82.95 6" Kit . . . .  83.75 8" Kit . . . . $6.50 10" Klt .. $9.95 12" Klt . . . . $14..75 
PYREX . . 4..00 PYREX . . 5.50 PYREX . . 8.00 PYREX . . 1 3.95 pyREX . .. . 22.50 

POLISH I NG and PARABO LIZI N G  
MIRRORS, ALL SIZES, MADE T O  ORDER 

BY PROFESSIONALS. GUARANTEED PER. 

FECT. PRISMS, EYEPIECES, ACCESSORIES 

SUPPLIED. 

AL U  M I N  I Z I N  G :'�::'!
r

ftat .5�:'�n�::�. 
eac� 

harder and brighter aluminum coating that 
b uniform and produces a lasting and superior 
reSecting surface on TELESCOPE and CAl\lERA 
MIRRORS, PRISMS, DIAGONALS. Guaranteed 
Dot to peel or blister. 
6N • • • • • • • •• 2.50 8" . . . . . . . .• 8.50 10" . . . . . . . .• 5.00 

Writ" to the professional supplier to Amateurs, for FREE ILLUSTRATED CATALOGUE. 

T H E  P R E C I S I O N  O P T I C A L  C O . , 
1001 EAST 163rd STREET NEW YORK, N. Y. " 

I I I I I I I I I I I I f 

TO MAKE A GOOD TELESCOPE 
i s  a most fascinating expe-rience. W e  know, for w e  have mad e - ,a 
lot of them, experimenting with all sorts of glass and abrasives. 
Experience indicates two "MUSTS" for making a good telescope. 

USE ONLY GOOD MATERIALS. The cost of the best is 10 
little that it is foolish to "bargain hunt" and almost certainly waste 
hours of work and care with failure at last. 

FINE GRIND THOROUGHLY. It is not difficult to get a 
perfect polish if the - right abrasives are used persistently enough. 
Twenty .. two years experience enables us to supply: 
1 .  The best glass of the right thickness. 
2.  The proper assortment of abrasives to give the best . surface with 

a minimum of labor. Our abrasives are supplied in tin cans. To 
use punch a hole and Iprinkle. Seal between times with adhesive. 

3.  Our famous #6 for the final grind, which materially shortens 
polishing time. 

4. Ready·tempered pitch, and best rouge, for polishing. 
�ITS. The ab�ve selected materials combined in a set, with instruc­
tions for making a complete telescope. For the six-inch aperture 
size thi� co�ts onl� $5 .0C!. Tbii includes a test of your completed 
parabohc Muror With adVice for correcting any errors found. . Write for cataloKue of ,upplie,. 

John M. Pierce 1 1  Harvard St. Springfield, Vermont 

KITS OUR SPECIALTY 
4" kit . . $ 2.95 Pyrex . . .  $ 4.25 

6" kit . 3 .75 Pyrex . 5.50 

8" kit . 6.75 Pyrex , 8.50 

10" kit . 9.95 Pyrex . 13.95 

12" kit . 14.75 Pyrex . 24.00 

Kits contain 2 glass discs, 8 grades of abrasives 
( fewer do not insure an optically perfect surface ) ,  
rouge, pitch or beeswax, and instructions. 

Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

. PYREX MIRRORS 
Made to order, correctly figured, polished, and 
parabolized. Precise workmanship guaran'teed. 
Prices oft request. 
WE DO POLISHING, PARABOLIZING, AND 

A L U M I N I Z I NG 
( Send for our NEW, ENLARGED, and ILLUS­

TRA TED catalogue. ) 

M. CHALFIN 

1 425 Longfellow Ave., New York, N. Y. 

fOOX TELESCOPE • •  €)·· 
LENS KI T $1-95 

100 Power Complete Lens Kit "":t:� _" .' 

Make your own high powered telescope in one evening 
of easy work. All optical parts completely finished for 
6 ft. long refracting telescope. Kit contains 3" 
diameter 75" F.L. ground and polished objective lens. 
and 2 astronomical eyepieces 50X and 100X. See the 
mountains and craters on the moon, the ringed planet 
Saturn, the moons of Jupiter, double stars. etc. 
Complete lens kit with full directions for mounting 
at the special price of only $1.95 postpaid. 

BROWNSCO PE CO.,  Dept. 7A, 5 W. 27th St., N ew York 

O PT I CA L  I NSTR U M EN TS 
and , scient ific spec,ialt ios. Spectroscopes, prisms, and 
ur!'tlnu,  lenses, m I rrors, etc.  Also photographic sup. 
phes and materials for u ltra·violet fluorescense analysis. 
I nfra red lamps. General catalog ten cents . 

LA B O RATO RY SPEC I A LT I ES I N C. 
D ept. J·l Wabash, Ind iana 

P. O. 

C. C, YOUNG 
Supplies for Amateur Telescope Makers. 

6" Equatorial Mounting $35.00 
Write for new Catalogue 

Drawer 204 East H artford, 

Surface Hardened 
ALU M IN IZED 

Coatings 

Conn. 

are uniformly SUperior in reflectivity and 
improve the performance of telescope 
mirrors, prisms, diagonals, camera mir­
rors, range finder mirrors and other op­
tical front surface mi rrors. 
These Surface Hardened Coatings used 
in 'some of the largest observatories 
on mirrors which are famous throughout 
the world. Have your mirrors coated 
with the best. 
Prices : 4"-$ 1 . 7 5 ,  6"-$ 2. 5 0, 8"-$3 . 6 0,  
1 0 "-$ 5 . 0 0  and 1 2 ¥., "-$ 8 . 0 0 .  Up t o  3 6 "  
on request. 
O b tain the maximum defining p ower with 
your telescope, by replacing your ":flat" 
with an Aluminized diagonal, which is 
optically flat t o  

% WAVELENGTH 
Price 1 1,4 "x l %, ", f o r  6" mirror $ 1 . 5 0  each. 

LEROY M. E. CLAUSING 
720 Greenwood Ave. Wilmette, 111. 

For Scientific and Technical Boob 
try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 

JUNE 1 9 4 1  SCIENTIFIC AMERICAN 377  



WITH a Wollensak Vari-Power you always 
have four different magnifications at your 

command-5, 10, 1 5 ,  or 20 power-just by ad­
justing the power tube. H�nters use low �owe(s 
wide field to spot game, hIgh power to Identify 
it. Scientists, sportsmen, motorists use Vari­
Power for locating, then for close-ups of people, 

birds, scenic beauties. High-grade achro­
matic optical system yields sharp, clear 
vision. Handsome, life-time durability. 
Users delighted. Order yours now. In 
leather case at dealers or direct, postpaid 
(or C. O .  D.) . Other Vari-Power models, 
$13.50 to $22 .50.  Money-back guarantee. 

PE CLAMP H o l ds V a r i - P o w e r  
more accurate observation. 

leather case, $7.50.  

WRITE FOR FREE BOOK I 
WOLLENSAK OPTICAL CO., 811 Hudson Ave., Rothester, H. Y 

L E N S E S - M A G N I  F I E R S - R E A  D E  R S 
Finest optical quality and finish! Variety Uor 

$1 .00 I 

of focal lengths; I'" to . 4%" diameters. 
Small edge imperfections. Some gov­
�rnment rejects. Excellent Value 

��;lN�;�:len�ef:g����nt 
e�: $5.00 

Majority Double Convex. Sent Postpaid 
General Catalog . . . . . . . . . . JOf 

HARRY ROSS Scientific & La.bora.tory Appa.ra.tu8 
68-70 W. Broadway, N. Y. C. 

and mental powers. Learn to 
develop those faculties of m ind 

which today's world of business 
demands. Start life anew - with­
out changing your affairs. Write 

the Rosicrucians for free Sealed 
Book telling how you may receive age-old 

teachings to achieve personal power. 
Address: Scribe P.I.F • . 

PRINTING INKS, THEIR CHEMISTRY 

AND TECHNOLOGY 

By Carleton EIIi-s 

THE only thorough-going treatise on printlDI 
inks. Historical background and various meth· 

ods of printing are discussed. at length, in additioa 
to complete survey of the chemistry of pigmenb, 
drying oils, thinners, vehicles, and other ingre­
dients. $7.10 postpaid. 

For Sale by Scientific American 

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

3 7 8  

--------- T E L E S C O P T I C S::;.---------

across a letter by Ellison in which he 
stated clearly that he only discovered 
it "independently."  Four years later, 
when he prepared the material on 
the objective lens, for insertion in the 
second edition of "A.T.M.", he did not 
make any change in the claim for 
original discovery. The reader may 
make of this what he can. 

B
EFORE he made the 2 0" reflector 

described with numerous photo­
graphs in the October, 1939,  n umber, 
William Buchele, 2832 Sagamore 
Road, Toledo, Ohio, made the Grego­
rian shown in Figure 6. "The drive," 
he points out, "is essentially the same 
as the Sellers alarm clock drive de­
scribed in 'A.T.M.A.', page 275, except 
that I used a sector of a drum and a 
thin cable instead of a triangle plate 
and lever, since a lever action cannot 
give a uniform pull. Figure 7. shows 
the arrangement, also the device for 

Figure 6: Buchele's drive 

plumbing up the telescope, which is 
a portable and is mounted on a tripod. 

"The axes of the telescope mount­
ing are bicycle hubs and they moved 
so easily that I had to add a counter­
weight to keep the cable tight. Both 
axes contain small clutches and worm 
gear slow motions. 

"The f.I. of the primary is 2 7 % " 
and the e.f.I. of the two mirrors is 
165-much too great for a 6" ." 

Recently, Buchele added to his col­
lection the 12" Cassegrainian shown 
in Figure 8.  He writes: 

"The focal length of the primary is 
29", which means a deep curve, and 
I had to bear down on the mirror 14  
hours merely to parabolize it. [ On 
two mirrors of even shorter focal 
ratio, Lower, also Ferson, parabolized 
mainly in grinding.-Ed. J .  The sec­
ondary was even more difficult. The 
effective focal length of the telescope 
is 100" . 

"The finder is a 3 % "  of 22" focal 
length, with objective taken from a 
projector. Not quite achromatic but 
not bad. However, I do not need the 

, 
\ 
H OLLOW 

SQUARE 
PIER 

detail 

finder, since the field of the Casse­
grainian itself is wide. 

"I have also built the clock de­
scribed by Souther in 'A.T.M.A.', and 
it works fine. The hour index is 
stationary and the face of the clock 
has numerals, 1 to 24, with a complete 
star map of principal stars down to 
_300 •  This rotates in a counter­
clockwise direction. I have it mounted 
on the north wall of my observatory 
and the illusion is very realistic, with 
the star map rotating just as do the 
stars above, at sidereal rate. The 
minute hand rotates in a clockwise 
direction, with the minutes lettered 
on the glass, which, of course, is 
sta tionary." 

Asked how the j ob of building the 
clock went, Buchele states that "it 
was interesting. I did not have any 
real trouble. I believe the cost was 
lower than Souther estimates in 
'A.T.M.A.' " 

Figure 8 :  A 12" Cassegrainian 
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lOur Book  Corner  
THE BOOK DEPARTMENT of Scientific American is conducted, 
with the co-operation of the Editors, to make available for you a 
comprehensive book service. Each month the Editors select and 
review in these columns new books in a wide range of scientific 
and technical fields. In addition, they are ready at all times to 
advise you regarding the best available books on any subject. 
You a.re invited to use this service freely. Tell our Book Depart­
ment what kind of books you want and you will be furnished 
with a list of available titles, including prices. When inquiring 
about books, please be specific; remember that we can be of the 
greatest help only when you tell us just what you are looking for. 

BROADWAY STOMACH 
By Joseph F. Montague, M. D. 

T
RoUBLES caused by emotional 
stress, high-pressure nervous ten­

sion, the worry-worry and the ever­
lasting ' hurry-hurry and senseless 
super-drive of American life, also 
by anxiety, reacting on the food 
canal, cause what this author calls 
"Broadway stomach," but which is 
almost as prevalent all over the 
nation as in flighty New York. Dr. 
Montague is a stomach and intesti­
nal specialist who here explains in 
lucid layman language the cause and 
mechanism of nervous tension and 
its reaction on our insides, and he 
deals specifically and at some length, 
not merely vaguely and generally, 
with ulcer, acid stomach, dyspepsia, 
gallstones, gas in the stomach, ad­
hesions, fallen stomach, colitis, diet, 
constipation, cathartics, cancer, ap­
pendicitis, headache, dizzy spells, 
nervous breakdown, effects of liquor, 
coffee and tobacco. He tells the de­
tails a busy doctor might explain 
to a patient if he only had the time. 
(356 pages, 5 1/4  by 8 inches, illus­
trated. ) -$2. 10, postpaid.-A. G. I. 

GETTING ACQUAINTED WITH 
RADIO 
By Alfred Morgan 

S
IMPLIFIED information on the fun­
damentals of radio theory and 

equipment is presented here, accom­
panied by helpful and pertinent 
illustrations. All of this leads up to 
several chapters on the construction 
of simple receivers and transmitters, 
learning to transmit, and obtaining 
a license. ( 285 pages, thoroughly 
Hlustrated, 5 %  by 8 %  inches. ) -$2.60 
postpaid.-A . P. P.  

WHITTLING BOY 
By Roger Burlingame 

I
RONICALLY, the invention of the cot­
ton gin, for which he is universally 

credited with fame and fortune, 
brought Eli Whitney little but trouble 
and sorrow. His great contribution to 
American industrial progress was the 
first conception of the principles of 
mass production, initially applied, 
through his country's necessity for 
national defense preparations, to the 
manufacture of army rifles. The 

dramatic story of Whitney's struggle 
to become a lawyer rather than one 
of this country's inventive geniuses, 
his heartbreaks and setbacks due to 
the cotton gin, and his final victory 
after near-bankruptcy at 35 years of 
age are ably told by this author, who 
has steeped himself in the fascinating 
and little known facts of Whitney's 
life struggle. Written in free, fast­
moving style, there isn't a dull 
moment in this story. (370 pages, 5 %  
by 8 %  inches. )  - $3.10  postpaid. -

A. D. R.,  IV. 

THE FLEET TODAY 
By Kendall Banning 

Y
OU, who wish the facts, or that 

lad you know who itches to Jom 
the navy, will learn from this very 
readable, human and often humor­
ous, but most informative book, 
exactly what navy life is like for 
lower ranks, from the day of apply­
ing clear through the term of service 
in various specialties. It answers 
a thousand questions that might be 
asked. ( 346 pages, 51/4 by 8 inches, 
32 illustrations. ) -$2.60 postpaid.­
A. G . I. 

WE PRESENT TELEVISION 
Edited by John Porterfield 
and Kay Reynolds 

A 
NUMBER of authorities in the 
various branches of television­

technical, program, financial-an­
swer in this book practically all of 
the questions that the average intelli­
gent reader might ask in endeavor-

. ing to grasp the television situation 
from the standpoint of its implica­
tions on present and future com­
munication, education, and entertain­
ment. ( 298 pages, a number of pho­
tographs and drawings, 6 by 9 
inches. ) -$3.10 postpaid.-A. P. P. 

DYKE'S AUTOMOBILE AND 
GASOLINE ENGINE 
ENCYCLOPEDIA 
By A. L. Dyke 

O
NCE again comes a new edition­
the 19th-of this grand old stand­

by of the technically-minded auto­
mobile owner, garage man, and tech­
nICIan. Numerous additions to the 
former edition bring the text thor­
oughly up to date. Besides a complete 
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National 
: Best Seller 

4 
Straight 
Years ! 

and here's why -
T

HIS amazing book shows how easy it is to 
master the magic of numbers. But it is 

much more than that. Among the hundreds of 
thousands who h av ... read it (it has been trans� 
lated into eight languages) are hundreds who 
are mathematical "whizzes"-and they are the 
book's biggest boosters l W h at's the answer ? 

The answer is that Mathematics for the Mil­

lion is also the fascinating drama of human 
achievement told in ' terms of how numbers 
have made scientific progress possible.  If you 
have not yet read it, an exciting experience is 
in store for you. Over 200 illustrations. $ 3 . 7 5 .  

B y  LANCELOT HOGBEN, F.R.s. 

MATHEMATICS 
FOR THE MILLION 

p---... . . .... . - - _  ........• 
• W .  W. Norton & Co., 7 0  Fifth Ave., N.Y.C. • 
• Enclosed is $ 3 . 7 5  0 check 0 money order . •  • Please send me Mathematics for t h e  Million • 
• postpaid. • 
= Name . . . . . . . . . . = • Address • 
• • 
• City . . .  State • 
r. ___ ••••• • • • •  _ . . . . . . . . . . .  .. 

When you W"rite to 
advertisers 

• The Editor will appreciate 

it if you will mention 

that you S �I E N T I F I � 

saw it inA M E  ft I  � A N  

N EW P R O D U C T S  
A well established company 
with modern laboratories and 
an extensive sales force in 
various industries would weI. 
come the opportunity to con­
sider new ideas, chemicals or 
raw materials, with the view 
of assisting in their develop. 
ment and commercialization. 

Address Box 9000, Scientific 
American, 24 West 40th St., 
New York City. 
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AIR RAID DEFENS�. Wach· 
lei. Discusses all measures and 
methods of aid raid defense 
which h ave been in practice 
and tested in Europe and 
proven practical. $3.60 

AIR RAID PRECAUTIONS. 
CONTENTS : Rescue parties 
and clearance o f  debr1s, or .. 
ganization and decontamination 
of services, structural defense, 
notes on training and exercise, 
gas detection and identification 
service, protection of windows 
in commercial and industrial 
buildings, care and custody of 
equipment, etc. $3.10 

GLOSSARY OF AERONAUTI. 
CAL TERMS-Douglas H. Nel. 
son. Every effort has been 
made to include all aeronauti· 
cal terms likely to be required 
by those engaged in aircraft 
construction, in flying and 
maintenance of aircraft. 

$1.60 

CHEMICAL WARFAR�urt 
Wachtel. CONTENTS' :  Idea of 
chemical warfare ; men behind 
the gas ; Psychological, social 
and economic aspects ; how to 
develop a new gas ; the evalu­
ation of gases ; toxicity figures 
and standards ; irritant poisons, 
arsenic compounds ; cyanogen 
group ; explosive gases a'nd 
fumes ; treatment and protec· 
tion ; conclusions and outlook. 

$4.10 

STUDIES IN ECONOMIC WAR. 
FARE-D. T. lack. Deals with 
the development of interna· 
tional law in relation to neu­
trality, blockade and contra· 
band, the practice of economic 
warfare during the Great War, 
an examination of the vulnera· 
bility of  Germany to economic 
pressure under existing war 
conditions, etc. $4. 10 

INTRODUCTION TO A VIA. 
TION-I. P. Eames. CON­
TENTS : Positions available 
in aviation and government 
requirements for pilot ratings, 
air traffic regulations, elemen­
tary solo flying, advanced and 
acrobatic fiying, aerial navi­
gation, aeronautical meteo­
rology, etc $3.60 

MEDICAL MANUAL OF 
CHEMICAL WARFARE. CON· 
TENT S : General description 
of war gases, vesicant or 
"Blister" gases, lung irritant 
or "Choking" gases, paralyzing 
gases, arseniuretted hydrogen 
poisoning, protection against 
gas and air raids, first aid 
treatment, etc. $2.60 

SIMPLIFIED AERIAL NA VI. 
GATION BY DEAD RECKON. 
lNG-I. A. McMullen. CON­
TENTS : Terrestrial magnetism 
in relation to the compass 
needle, reading the compass, 
"deviation" and its causes, 
charts and maps, navigation 

for the lone pilot, navigation 
by drift indicator, problem of 
ocean navigation, etc. $2.60 

AEROPLANE INSTRUMENTS 
-E. Molloy. One of the out· 
standing features o f  this book 
is the very detailed treatment 
given to the installations and 
maintenance of the Sperry 
Gyro·pilot. $2.10 

Write us for information on 
books on cmy subject which 
interests you. We can sup­
ply any book in print. 

SCIENCE & MECHANIZATION 
IN LAND WARFARE-D. Port. 
way. Covers, in addition to 
fundamental scientific princi­
ples, chemical warfare, mech­
anization, railways in war, wea­
ther problems and stratos­
phere flight, the work of the 
Royal Engineers, the work of 
the Royal Corps of Signals, 
the artillery problems of per· 
sonnel, etc. $2.60 

METEOROLOGY FOR AVIA. 
TORS-H. C. Sutcliffe. For 
those aviators who wish to 
make themselves masters of 
the subject for success and 
efficiency in their profession, 
but have neither the time nor 
the basic scientific training to 
study the whole literature of 
meteorological science. $4.10 

T H E  M E T E O R O L O G I C A L  
GLOSSARY. The most complete 
work of its kind, expl aining 
fully al\ tbe terms and con­
cepts met with in meteorology. 
Statistics, physics, thermody­
namics, chemistry, geology, in­
struments are drawn upon 
wherever tbey refer to the 
study o f  weather conditions. 

$3.10 

N E W 
B O O K S  

for the 
Defense 

Program 

THE DETECTION AND IDEN·. 
TlFICATION OF WAR GASES. 
War gases, their physical prop· 
erties, chemical reactions and 
tests, subjective tests, objective 
tests and identification. $1.60 

AEROPLANE AIRSCREWS-E. 
Molloy. Describes the detailed 
operations which are entailed 
in dismantHng, servicing, and 
reassembling of component 
parts. $2.10 

AEROPLANE LANDING LEGS, 
WHEELS, AND BRAKES-E. 
Molloy. The well known pro· 
prietary makes of landing legs, 
and shock absorber struts, 
such as the Lockheed, Vickers, 
Turner, Dowty and Bendix, 
form an important section of 
this book. $2.10 

AEROPLANE CARBURETORS 
-E. Molloy. Deals in detail 
with the maintenance and re­
pair of the chief types of Hob­
son Carburetors which are 
used on a large range of aero 
engines. $2.10 

ARC WELDING HANDBOOK­
Karl Meller. Enables the opera· 
tor to understand the proces· 
ses involved in arc-welding, 
and to utilize the results of 
the l atest research in improv· 
ing and simplifying his work. 

$3.60 

PLASTICS IN INDUSTRY-­
"Plastes". A book that will 
clarify the many confused 
ideas regarding plastics and 
the plastics industTY, and that 
will present a comparatively 
new series of materials of  con­
otruction. $5.10 

For Sale By 

RUBBER & ITS USE-Dr. H. L. 
Fisher. Discusses its history, 
where it comes from, how it is 
obtained and how it is manu­
factured into countless articles 
of daily use. $2.35 

POWER TRANSFORMERS-I. 
Rosslyn. CONTENT S : Princi· 
ples and construction, trans­
former connections, top charg­
ing equipment, transformer pro­
tection, oil testing, mainte­
nance, transformer faults and 
failures. $2.60 

ELECTRO·PLATING & ANO· 
DlSING-I. Rosslyn. CON· 
TENTS : General principles, 
chromium, cadmium and zinc 
plating, electro-plating in print· 
ing, electro·plating of hard· 
ware, silver and gold plating, 
industrial electro-plating, ano­
dising and aluminum plating. 

$2.60 

GEARS & GEAR CUTTING­
F. J. Camm. Deals with 
methods of cutting all types of 
gears, includin&, spur gears, 
helical gears, spIral and screw 
gears. Includes al! formulae, 
tables and information on the 
making of end-mills, hobs and 
gear generating cutters. 

$2.10 

PRODUCTION ENGINEERING 
-E. I. H. Jones. CONTENTS' :  
Function and organization, 
fits and tolerances, gauges, 
cutting·tool materials, small 
tools, milling cutters, multiple 
and consecutive tooling, cal­
culation and development of 
form tools, j ig and fixture de· 
tails, milling fixtures, broaches, 
grinding fixtures, boring bars 
and fixtures, air-operated fix­
tures. $5.10 

SWITCH BOARD INSTRU. 
MENTS-E. Molloy. CON­
TENTS : Measurement o f  volt· 
age and currents, power, en­
ergy, power factor and fre­
quency, synchronising instru­
ments, instrument trans­
formers, protective relays. 

$2.60 

RADIO ENGINEERS POCKET· 
BOOK-F. J. Camm. Produced 
to meet the needs o f  all those 
engaged in the various 
branches of radio----service en­
gineers, students, circuit de­
signers, r adio operators, trans-
mitters, constructors and 
manufacturers. $2.60 

WORKS BOILER PLANT-F. 
I. Matthews. CONTENTS : 
Heat and steam generation, 
combustion, fuel factors, me­
chanical stoking, heat recov­
ery, auxiliaries, heat economics, 
boiler feed water treatment, 
boiler fittings and auxiliaries, 
boiler plant tes.ting. $4.10 

A.C. MOTORS & CONTROL 
GEAR-A. J. Coker. The 
dozen or more different types 
of A.C. motors is described 
in detail The various systems 
of starting and control, rang­
ing from the simple direct·on­
line starters to the more in­
tricate types of starters and 
pole-charging control gear, will 
be found of v alue to tbe busy 
plant and maintenance engi­
neer. $2.60 

The above prices are POllt. 
paid in the United States. 
Add. on foreiqn orders. 25c 
for postaqe on each book. 
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treatment of the automobile gasoline 
engine, there are included sections 
on Diesel engines, fluid drives, out­
board motors, aircraft engines, and 
other modern developments in the 
transportation field. ( 1483 pages, 
4600 illustrations, 7 by 10 inches. ) ­
Cloth, $6.50 postpaid.-A. P. P. 

NEW HANDBOOK OF THE 
HEAVENS 
By Bernard, Bennett, Rice 

E
ASY chapters painlessly covering 

the constellations by seasons : 
southern hemisphere stars ; planets ; 
Moon, Sun ; comets ; meteors ; aster­
oids ; double and multiple stars; 
variables ;  clusters and nebulae; units 
of the universe ; celestial photog­
raphy; use of the telescope-as 
taught at the Hayden Planetarium 
in New York. A fine observing list 
of doubles and multiples, with co­
ordinates, is given. Good introduc­
tion to astronomy for those who do 
not wish outright textbooks. A semi­
textbook. ( 299 pages, 6 by 9 inches, 
77 illustrations. ) -$2.60 pospaid.­
A. G .  1. 

VACUUM TUBE VOLTMETERS 

By John F. Rider 

THE combination of the vacuum tube 
and voltmeter has been developed 

into one of the most valuable aids to 
the engineer and research worker. 
Under the name of the Vacuum Tube 
Voltmeter it is now available for 
measuring practically all types of 
voltage and current, as well as re­
sistance. This book contains a practi­
cal description of the numerous types 
of. these voltmeters and should be of 
interest and value to those in the field 
whose work involves accurate electric 
measurements. ( 180 pages, 5 Y:!  by 
8Y:! inches, many illustrations. ) ­
$1.60  postpaid.-A. P .  P. 

TIME AND ITS RECKONING 

By R. Barnard Way and Noel D. Green 

E
LEMENTARY, general treatise on time 

in astronomy; sun-dials ; clock 
mechanisms;  watches and chrono­
meters (escapements and movements, 
rating) ; unusual clocks and watches ;  
electric clock principles ; public time ; 
nature of time. Not a specialized book 
but a brief introduction. ( 13 7  pages, 
5Y:! by 8Y:! inches, illustrated. ) -$2.10  
postpaid.-A. G .  1 .  

THE ART OF TYING THE WET FLY 

By James E. Leisenring, as told to 
V. S. Hidy 

SCIENTIFIC AMERICAN 
ALL too few in this nation of anglers 

are the fishermen who truly know 
the art of wet-fly fishing for trout. 
Still fewer are they who have set their 
knowledge in type that others may 
learn. Such, however, is the author 
of this book, an angler whose lifetime 
of experience has been clearly and 
Rimply condensed into 12 fascinating 

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

380 SCIENTIFIC AMERICAN JUNE 1941  



-OUR B O O K  CORNER-
chapters. For the angler who ties his 
own flies, this book bulges with facts ; 
for the fisherman who buys his lures, 
it offers invaluable suggestions on a 
little-known phase of trout fishing­
how to fish the wet fly. ( 1 02 pages, 5 
by 7 inches, 1 7  full page plates, 1 1  line 
drawings. ) -$2.10  postpaid.-A. D. R .  

MORE YEARS FOR THE ASKING 

By Peter J. Steincrohn, M.D. 

H
EADING off the ills that kill us un­

timely, by making use of the facil­
ities afforded by science, is the major 
theme of the book, which gives sensi­
ble advice on heart trouble, blood 
diseases, cancer, stomach trouble, 
kidney disease, tuberculosis, diabetes, 
blood-pressure, pneumonia, and 
nerves. The style is personal and 
breezy. The book reflects more 
about the lives of doctors and their 
daily dealings with patients than doc­
tors usually divulge. ( 2 1 8  pages, 5 
by 7 %  inches, unillustrated. ) -$2.10 
postpaid.-A. G .  I.  

MODEL GASOLINE ENGINES 

By Raymond F. Yates 

T
HE amazing growth of the hobbies 
involving gasoline-powered model 

automobiles, motorboats, and air­
planes is the underlying reason for 
the appearance of this book, complete 
as to detail. Described in the text are 
the operation of model gasoline mo­
tors, how to take care of them, how 
to "shoot trouble," some of the funda­
mentals of building models and how 
to install the motor in these models, 
and, finally, a chapter on radio con­
trol for gasoline-engined models. The 
book has been prepared with both 
the beginner and the advanced hob­
byist in mind. (241 pages, 5% by 8 
inches, numerous drawings and pho­
tographs. ) -$2.60 postpaid.-A. P. P. 

TIME AND ITS MYSTERIES 

By Hering, Swann, Dewey, Compton 

S
ERIES II of the James Arthur 

Foundation lectures given at New 
York University. The lectures are : 
( 1 )  The Time Concept and Time 
Sense a ong Cultured and Uncul­
tured, y Daniel Webster Hering, 
physici . ( 2 )  What is Time? by the 
physici t, W. F. G. Swann. ( 3 )  Time 
and In 'viduality, by the philosopher, 
John ewey. ( 4 )  Time and the 
Growth of Physics, by the physicist, 
A. H. Compton. Emphasis throughout 
is on the philosophical. ( 137 pages, 
5% by 8 %  inches, unillustrated. ) ­
$2. 1 0  postpaid.-A. G .  I. 

METEOROLOGY 
By Donald S. Piston 

R
EVISED edition of a standard ele­

mentary text for college courses, 
aviation students, and others, with 
added elementary material on air 
mass analysis. ( 233 pages, 5% by 
8 %  inches, 1 1 3  illustrations. ) -$3.10  
postpaid.-A.  G. I.  

The Edi tors  R e c o m mend 
Best 
Sellers 
in Science 
COI)I"PLETE GUIDE FOR THE 
DEAFENED-By A. F. Nie· 
moiler. The ear, impaired hear­
ing and causes, diseases, drugs, 
ear discharges. hearing tests. 
everything worth knowing 
about the ears and hearing. 

$3.10 

REFINING PRECIOUS METAL 
WASTES-By C. M. Holce. 
Practical. Gold, platinum, sil­
ver, anoys, iridium, rhodium, 
low-grade wastes, equipment, 
identifi�ation, repurification. 
dealer list, etc. $5.10 

SCIENCE EXPERIENCES WITH 
HOME EQUIPMENT-By C. J. 
Lynde. A book of 200 simple 
home tricks based on physical 
laws, each experiment being il­
lustrated and its principle ex­
plained. $1.45 

THE ENGINEER'S SKETCH· 
BOOK OF MECHANICAL 
MOVEMENTS-By Thoma. 11"01· 
ler Barber. Working drawings 
of practically every conceivable 
movement, device, appliance, 
and contrivance employed in 
the design and construction of 
mach inery for every purpose. 
Nearly 3000 i11ustrations. $4.35 

SUPERSONICS-By Prof. R. W. 
"'ood. A great deal of data on 
science of inaudible Bounds, 
their every aspect, physical and 
biological, by a noted physicist­
inventor. Has bibliography of 
articles on subject in many 
j ournals. '2.10 

OH DOCTOR ! MY FEET!-By 
Dudley I. Morton, M.D. Help 
for foot sufferers. Scientific 
treatment which makes possible 
discarding of arch supports and 
special shoes and stopping of 
exercises. 81.60 

HOW TO THINK STRAIGHT­
By Robert H. Thoule ... A book 
that will definitely clarify your 
thinking and show you the ar­
\l'u mentative tricks of  others. 

$2.10 

THE COMPLETE GUIDE TO 
SOILLESS GARDENING--By 
Dr. William F. Gericke. The man 
whu mv ented ioi11ess garden· 
ing b as at last prepared this 
comprehen sive an ci authentic 
guide covering all pp ases of this 
fascinating work. For amateur 
and professional. $1.95 

PRINTING INKS, THEIR 
CHEMISTRY AND TEr.HNOL· 
OGY-By Carleton Ellis. The 
. only thorough-going treatise on 
printing inks avail able today. 
Includes a complete survey of 
the chemistry of pigments, dry­
ing oils, thinners, vehicles, and 
other ingredients. $7.10 

The above prices are post· 
paid in the United State •. 
Add. on foreign orders. 25e 
for · postage on eaeh book 

FM-AN INTRODUCTION TO 
FREQUENCY MODULATION­
By John F. Rider. Deals with 
those things which it is neces­
sary to know in order prop­
erly to understand frequency 
modulation transmission and 
reception. $1.10 

HANDBOOK OF CHEMISTRY 
AND PHYSICS. Includes 520 
pages of physical constants of 
organic compounds, many new 
data on plastics, a 65-page 
table on industrial organic 
compounds, and so on. 2564 
p ages. 
In U. S .  A. and Canada $3 60 
Elsewhere $4.10 

A MARRIAGE MANUAL--By 
Hannah M. Stone, M.D., and 
Abraham Slone, M.D. A prac· 
tical guide to sex and marriage, 
covering fitness for marriage, 
mechanism of reproduction, 
prevention of conception. and 
similar vital subjects. Answers 
questions most often asked 
these authors by their consul­
tants. $2.60 

PERSPECTIVE MADE EASY­
By ErneBI R. Norling. For 
draftsmen and artists, this vol­
ume teUs the tbings they should 
know but often don't- all the 
details of  perspective, simply 
explained and i11ustrated so 
that all rules may be easily 
grasped, progressively t from 
simple to complicated forms. 

$1.85 

ATOMIC ARTILLERY-By John 
Kelloclc RoberlBon. Electrons. 
protons, positrons, photons, 
neutrons, and cosmic rays in 

�!�!�n 
la�r��:' ���e��;ns::'nd 

THE TOOLS OF THE CHEM. 
1ST, THEIR ANCESTRY AND 
AMERICAN EVOLUTION-By 
Ernest Child. Essentially a 
running story of the develop­
ment of  the chemical industry 
in the United States. $3.60 
PROCEDURES I N  EXPERIMEN. 
TAL PHYSICS-By John Stron., 
Ph.D. With four other scien· 
tists, Dr. Strong h as assembled 
a wealth of useful data of a 
wholly practical kind for the 
constructor, experimenter, and 
ski11ed craftsman. '5.10 

PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN AND 
PRACTICE--Lincoln Electric 
Co. Sixth edition of a famous 
book covering every phase of 
arc welding in detail. Limp 
leatherette. 1 1 1 7 pages, several 
thousand iIIustrations.-
In U. S. A. $1.50 
Elsewhere '2.00 

CAMPS AND COTTAGES -
HOW TO BUILD THEM YOUR. 
SELF-By Charles D. White. 
From which the average man 
who uses wood working tools 
can put up a neat, correct camp 
cottage costing from $400 to 
$700 complete. How to as· 
semble simple building, plan 
and execute trim, lay out the 
roof. . $2.10 

MACHINERY'S HANDDOOK­
Tenth Edition. " Bible of the 
mechanical industry," enlarged 
to I S I S  pages of latest stand­
ards, data, and information re­
quired daily in the shop and 
drafting room. $6.10 

TOOL MAKING--B,. C. B. Cole. 
Instructions for making and 
using al1 kinds, from personal 
tools to arbor presses, lathes, 

PLASTICS, PROBLEMS AND PROCESSES-By Dale E. 
ManBperger and Car.oll F. Pepper. For hobbyists and 
experimenters, this volume gives a lar!{e number of de­
tailed plans and instructions for making al1 kinds of 
useful and ornamental article. from tubes, rods, sheets, 
and blocks of ,,13Itics. $2.70 

VITAMINS-By Henry Borsoolc. Authoritative, general 
treatise on all the v itamins, for those who want depend­
able, up-to-date, scientific, not too technical and not too 
superficial data. $2.10 

TURRET LATHE OPERATOR'S MANUAL--By Longstreet 
and Bailey. Expert lathe operators are needed in natlonal 
defense work. This book gives a thorough course in 
lathe operation. $2.60 
THE HANDY MAN'S HANDBOOK-By C. T. Schaefer. 
Fourtb edition of a very popular book�a practical man­
ual on the use of tools and how to do al1 sorts of odd 
j obs around the home. $1 . 1 0  

manufacture of artificial radio· 
activity. $2.35 

WHAT ARE THE VITAMINS ? 
-By Walter H. Eddy. What is 
true and what is exaggerated 
In the modern trend toward 
ern phasis on vitamin s ?  Ques· 
tions answered in popular style. 

$2.60 

INDUSTRIAL CHEMrSTRY­
By Emil Raymond Riegel. An 
intermediate text for those who 
wish to survey t I, e  field and 
acquaint themselves with the 
fundamentals of chemical 
processes and products. $5.85 

planers, etc., in different 
metals. 83.60 
A SURGEON'S AUTOBIOGRA. 
PHY-By Hugh Young, M.D. A 
candid, frank book by a famous 
urological surgeon at the Johns 
Hopkins Hospital. Deals with 
prostate troubles, bladder tu· 
mors, and so on, with 91 illns· 
trations. A ch apter on prosti· 
tution. $5.10 

Write us for information on 
books on any subject which 
interests you. We can sup­
ply any book in print. 
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HOPKINS ' 

CYCLOPEDIA 
OF 

FORMULAS 
I s  the foundation for the 

beginning of a fascinating 

hobby ; the groundwork on 

which to build a practical 

knowledge of useful chemi­

cal facts. 

Is the foundation for 

hundreds of suggestions for 

those who are seeking sala­

ble articles which can be 

manufactured at home 

profitably on a small scale. 

--.--

Are you� 

--- putting your spare time to 
good advantage ? 

� one of the many who art· 
seeking a new field to enter ? 

� seeking a means to save 
money wherever possible ? 

If you are, here is 
a practical solution 
to your I)rohlem. 

IF you want to save money 

on wines and liquors ; 

your dyes, inks, polishes, 

soaps, paints and varnishes. 

a d h e s i v e s, a nt i s e p ti c s', 

bleaches, cosmetics, etc. 

You can profitably make 

them from the 15000 form­

ulas contained in the 1077 
pages of 

382 

HOPKINS' 
Cyclopedia of Formulas 

$5.50 postpaid ( domestic) 

For sale by 

SCIENTIFIC AMERICAN 
24 W. "'Oth St., New York City, N.Y. 

CURRENT BULLETIN 
BRIEFS 

( The Editor will appreciate it 
if you will mention 5 dentine 
A merican when writing for an,)! 
o f  the publications listed below. l  

HERE TODAY is a title of  this year's 
illustrated tabulation of automo­

bile accidents during the preceeding 
year. Special features, aside from 
factual material regarding accidents 
themselves, include editorials on such 
factors as the traffic problem, speed, 
pedestrian accidents, and the need for 
greater courtesy on the highways. 
Travelers Insurance Company, Hart­
ford, Connecticut.-Gratis. 

IRVINGTON VARNISHED FIBERGLAS is a 
folder which gives details of this 

material that is finding wide-spread 
use in electrical equipment. Small 
samples of the varnished fiberglas are 
attached to the folder. Request this 
on your business letterhead. Irving­
ton Varnish and Insulator Company, 
24 Argyle Terrace, Irvington, New 
Jersey.-Gratis. 

FARMERS IN A CHANGING WORLD is the 
1940 Yearbook of the United States 

Department of Agriculture, contain­
ing 1200 pages of readable chapters by 
two-score writers on the economic and 
social conditions in current American 
agriculture. Superintendent of Docu­
ments, Washington, D. C.-$1.50.  

WABASH EXPOSURE BULLETIN, FORM 
732p., is a four-page leaflet con­

taining the latest data on flash, flood, 
and color photography. The leaflet 
lists all popular films with complete 
exposure tables for their use in flash 
and flood photography with between­
the-lens shutters, as well as focal­
plane shutters, from the miniature 
camera size to 4 by 5 cameras. A 
special page is devoted to color 
photography, with the latest exposure 
data tables available for both indoor 
and outdoor use with flash and flood. 
Wabash Photolamp Corp., Brooklyn, 
New York.-Gratis. 

How PRECISION INSURES CATERPILLAR 
QUALITY is a 40-page completely 

illustrated booklet which deals with 
the high degree of accuracy em­
ployed in the manufacture of these 
well known tractors. The machines 
and gages which are necessary for 
production to within a few millionths 
of an inch of accuracy are discussed 
and illustrated in considerable detail. 
Caterptlla'r Tractor Company, Peoria, 
Illinois.--Gratis. 

My FISH FRIENDS is a 32-page book-
let depictin g 17 species of fresh 

water game fish in their natural 
colors.  It contains basic facts and 
infurmation concerning each species, 
a table showing natural habitats in 
the United States, and a study of fish 
conservation methods. - 60 cents. 
TEACHERS' AND STUDENTS' MANUAL is 
a laO-page book to accompany the 

preceeding booklet and offers educa­
tional information on life cycles, 
feeding habits, and other icthyo­
logical data in simple, illustrated 
form for use with younger children. 
-Myron E. Schoemaker, Laceyville, 
Pennsylvania.-$1 .00.  

BLUEBERRY CULTURE is a circular in 
which are fully described the soil 

and cultural requirements for the suc­
cessful propagation of this particular 
bush. New York State Agricultural 
Experiment Station, Geneva, New 
York.-Gratis. 

TEXROPE DRIVES is a 1 6-page booklet 
presenting facts and data essential 

in estimating costs, types, and sizes 
of V-belt drive equipment by engi­
neers and buyers in industry. Com­
plete information is also included on 
various types of sheaves.- Allis Chal­
mers Mfg. Company, Milwaukee, 
Wisconsin.-Gratis. 

REPORT ON BENTONITE, by Ben F. 
Powell, Construction Engineer, 

United States Forest Service, demon­
strates the use of this versatile min­
eral to impede seepage in small dams. 
The Wyodak Chemical Company, 
4600 East 71 Street, Cleveland, Ohio . 
-Gratis. 

PLASKON RESIN GLUE is a colorful, 
illustrated pamphlet that puts 

forth the features and advantages of 
this particular type of adhesive. Il­
lustrated are many specific applica­
tions which in themselves will sug­
gest even wider uses. Plaskon Com­
pany, Inc., 2 1 1 2  Sylvan Avenue, Tol­
edo, Ohio .-Gratis. 

FIRE-PROOFED WOOD is a report of the 
Committee on Fire Proofing of 

the American Wood Preservers Asso­
ciation, with particular reference to 
the ignition of roofs by incendiary 
bombs. Progress in this direction, 
both here and abroad, is reported, 
some of the tests employed being 
aimed at a fire insurance rating for 
fire-proofed wood. H. L. Dawson. 
1 42 7  Eye Street, N.W., Washington, 
D.  C.-Gratis. 

BUTTERFLY VALVES is a 12-page bulle-
tin illustrating and describing 

new models of standard and wafer 
type butterfly or blast gate valves for 
the control of air, gas, steam, and 
liquids. Data are presented on both 
manual and automatic controls. R-S 
Products Corporation, Wayne Junc­
tion, Philadelphia, Pennsylv ania­
Gratis. 

LUMBER DISTRIBUTION AND CONSUMP-
TION FOR 1938 is the biennial re­

port on this subj ect which has just 
been issued by the Forest Service of 
the United States Department of 
Agriculture. It gives the latest 
figures on exports and imports, 
amount of lumber cut in the United 
States, per capita utilization, and so 
on. Miscellaneous Publication No. 
4 1 3 .  Superintendent of Documents, 
Washington, D. C.-1 5 cents. 
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INDEX TO VOLUME 164, JANUARY -JUNE, 1941 
AGRICULTURE 

Animal and Plant Breeding, Colchicine in 1 0 2  
Animal Diseases, Phenothiazine for . .  

1�� Apple Trees, Dwarf. . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . 
Cattle Food . .  100 
Cotton Seeds, De-Linting. 1 6 6  
Fertilizer from Petroleum . . .  " . . . .  3 5  
Insect Spray. . . . . . . . .  . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 9 1  
Plant Food (Plant Dinner) . . . . . . . . .  . . . . . . . . . . . . . . .  2 2 5  
Root Growth Stimulant (Transplantone) 1 72 
Soil Sterilization. . .  109 
Tree Blossoming, Preventing. . .  2 2 6  
Tuberculosis i n  Cattle . . . .  ' . . . .  105 
Turf Disease, Controlling. . .  1 73 

AIR CONDITIONING . See Heating and 
Ventilating. 

ARCHEOLOGY, ANTHROPOLOGY and 
ETHNOLOGY 

Ancient Building Methods . . . . . . .  . 
Folsom Man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Highbrows, Myth of . . . . . . . . . . . . . . . . . . . .  . 
Indian Artifacts in Great Basin . .  
Prehistory, American . . . . . . . . . . . .  . 
Psusennes, Egypt's King . "  
Wah, Egyptian Mummy . . .  
Wolf Children, India's . . . 

ARMY and NAVY 

340 
342 
233 
301 
1 5 2  

6, 2 7  
1 5 0  
135 

Battleship., New U. S. 3 
Gunn.ers, Problems of Aeria1 . . . . . .  1 2  
Machine Gun (Reising) . . . . . . . . . . . . . . . . . . . . .  1 49 
Merchant Marine, Importance of. . .  86 
Motor Torpedo Boats . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 59,  281 
Navy Comparison, U. S. and Japanese. . .  1 48 
Tugs, Navy. . . .  1 49 

ASTRONOMY 

Atla., Solar Spectrum . . . . . .  1 5 6  
Comet, Cunningham . . . . . . . . . . . .  . . . . . .  . . . .  . . . . . . . . .  4 5  
Double Star, Interpretation o f  . . . . . . . . . . .  2 76 
Earth, Shape of. . . . . . . . . .  344 
Planetarium, Hagner . . . . . . . .  296 
Planetarium, Small. 104 
Star, Brightest Known . . . . . . . . . . . . . .  2 2  
Stars, White Dwarf. . . . . . . . . . . . . . . . . . . .  2 1 6  
Sun Spot Di.tribution. . . . . . . . . . . . . . . . . .  82 
200-Inch Tele.cope, Photograph o f  . 23 

AUTOMOBILES 

Bnike Linings, Synthetic 
Brake Whistle . . . . . . . . . . . . .  . 
Fenders, Rubber. . . ,  
Race Car, Rear Engine . . . . . . . . .  . 
Tractor-Scraper, Rubber Tired . .  
Trucks for National Defense . . . . . .  . 
Vehicle Statistics . . . .  

AVIATION 

Aerial Warfare. Book on 
Aircraft Plant, Boeing. . . . . . . 

142 
1 72 
228 
294 
299 
349 
106 

Aircraft Speed-Up for Defense . . . . . . . . . . . . . . . .  . 

3 63 
1 5 
1 4  
85 Blind Flying Training . . . . .  . 

Bomber, Douglas B-19 . . . . . .  . . . . . . . . . . . . .  2 1 4  
Bomber, German Heinkel . . .  . 
Color-Blind Flyers Needed . . . .  . 
Communication, Strides in . . .  . 
Control Surfaces, Plastic . . . .  . 
Crash, Blame for . . . . . . . . . . . . . . . . . . . . .  . 
Engine Cylinders, Painted . . .  . 
Fighter Plane, Vought-Sikorsky . . . . .  
Flying Suits, Electrically Heated . .  
Fuel Tanks, Self-Sealing . . . . . . . . . . . . . . . . . .  . 
Gunners, Problems of Aerial . . . . . . . . .  . 
Light Planes, Engines for . . . . . .  " . . . . . . 
Mass Production of Airplanes . . . . .  . 
Mechanics, Military Plane . . . . . . .  . 

198, 230 
103 
305 
160 
3 04 
2 0 7  
1 6 1  
1 0 7  
2 14 

12 
365 
160 
2 1 2  

Observer, Robot Photographic . . . . . . . . . . . . . . .  . 84 
85 Parachutes Studied Photographically . .  

Plane Location b y  Radio 
Private Planes, Future of . .  
Progress in 1940 . . . . . . . . . . . . . .  . 
Pursuit Planes, P-26's . . . . . . . .  " . . . . . .  . 
Research in Aeronautics . . . . . . . . . . . .  . 
Seaplane Air Lanes . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sport Plane to Military Trainer . . . . . . . .  . 
Stratosphere Conditions Simulated . .  
Supercharging the Pilot . . . . . . . . . . . . . . . . .  . 
War Planes, Quality in . . . . . . . . . . . . . .  . 
Welding, Aircraft . . .  
Wind Tunnel, Wright Field . .  

BIOGRAPHY and PORTRAITS 

Arnold, Gen. H 
Daisy, Ed 
Hillier, James . . . . . .  
Ingels, Margaret. 
Knudsen, William S . . . . . . . . . . . . . . . . . . . . .  . 
Liddy, Sylvester J., Knighted .. . 

3 03 
339 
2 1 5  
258 
1 60 

84 
304 
1 6 1 
3 0 2 
2 78 
365 
364 

15 
323 
133 
1 9 7  

1 5  
343 

Macelwane, Rev. James B . . .  
Martin, Glenn L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

5 
1 5  

9 
69 

133 

Supplee, Dr. George C . . . . . .  . 

Whitney, C. V . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Zworykin, Dr. Vladimir K . . .  . 

BIOLOGY 

Animal Longevity . . . . . . . .  , . . . . . . . . . . . .  . 
Eye, Light Sensitiveness of . .  

BUILDING CONSTRUCTION 

Heating, Pane1. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Welded House . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wood Replaced by Substitutes . . .  . 

BUSINESS 

Dictating Machines, Electric . .  
Downward Trend After War . . .  . 
Dress Design Piracy . . . . . . . . . . . . . . . . . . . . . . . .  . 
Filing System, Vertical. . . . . . . . . . . . . . . .  . 
Recordings, Rights to Phonographic . .  
Sales Education . .  

CHEMISTRY 

Chemical Industry, Progress in .. . 
Enamel, Acid Resistant . . . . . . . . . . .  . 

Fats and Oils, Preserving . . .  . 
Glycerin from Petroleum . . . . . . . . . . . . .  . 
Melamine, Development of . . . . .  . 
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Oil, Substitute for China Wood . . . .  . 
Paper Coating, Moisture�Proof . .  
Plaster, Gypsum . . . . . . . . . .. . . . .. . . . . . . .. . 
Tung Oil in United States . .  

ELECTRICITY 

Currents in Light Beam . . . .  
Dictating Machines, Electric . .  
Door Control, Photo-Electric . . . . . . .  . 
Facsimile Telegraphy, Paper for . .  
Fuse, Protected . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Generators at Grand Coulee .. . . 
Hearing Aid, Vacuum-Tube . . . .  . . 
Insulating Tubing, Varnished . .  
Insula tion, Glass . 
Insulation Test, Wire. . . . . . . . . . .  . 

Lighting in Home, Economical . . . . . . .  . 
Plug, Self-Anchoring Attachment . .  
Porcelain Insulation, New . . .  . 
Power Plant, Floating . . . . . . . . . . . . . 
Power Plants, Expansion of . . . . . . .  . 
Record Player, Home Recording 
Sound Recorder in Business . . . .  
Sterilizing Lamp . . . . . . .  . 
Timer, Electronic . .  
Wiring Problems, Solving . .  

ELECTRON MICROSCOPE 

Industrial Uses of 
Paper Study 
Soap, Fibers in . . . .  
Viruses Revealed . .  

7 
1 5 5  

3 4  
2 2 6  
1 4 5  

4 0 ,  1 0 4  
2 75 

62 
1 0 5  

62 
293 

95 
98 

106 
9 2  
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2 0  
94 
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1 7 2  
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Bank Graded in Terraces. . . . . . . .  1 73 
Blueprints. Pencil Drawing. . . . . . . . . . . . . . . .  293 
Culverts, Pressure Creosoted Wood . . . .  296 
Generators at Grand Coulee . . . . . . .  . . . . . . .  358 
Gold Mining, Electrical . . . . . . . . .  . . . . . . . . . . . . . . . . .  288 
New York Water Supply Aqueduct. . . .  24 
Power Plant, Floating. . . . .  . . . . . .  . . . . . . . . . . . . .  88 
Reservoirs, Silting of. . . . . . .  3 5 7  
Sand Dunes, Stabilizing. . . . .  359 
Smoke Stacks, Repairing. . . . . . . . . . . . . . . . . . . .  3 3  

FIREARMS 

Cleaning Guns . . . . . . . . .  . 1 1 8  
Firearms Legislation 
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1 1 7  

Mossberg Rifles, 194 1 . . . . .  . . . . . . . . . . . . . . . . . . 
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Boots, Fishermen's . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Electric Shocker, Research with . . . . . . . . . . . . .  . 
Leader Material (Vec) . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Leaders, Nylon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Outboard Motor for Fishermen . . .  . 
Salmon Fishing, Sport . . . . . . . . . . .  . 
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Tackle Tax . . . . . . . . . . . . . . . . . .  . 
Trout Fishing Tackle . . .  . 
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Frozen Food Packages . . . . . . . . . . . . . . . . . .  . .  

Milk, Homogenized . .  
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FORESTRY 

Cork Growing in U. S . .  
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FUELS 

Alcohol, High-Cost Motor Fuel . 
Motor Alcohol, Swedish . .  
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Earthquakes. Cause of . .  
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GLASS 

Glass, Stronger (Duraglas) . . .  . 
Glass Cloth in Airplanes . . . . . . .  . 
Glass In.ulated Diving Suit 
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Glass�Plastics Competition . . . . . . . . . . . . . . . . . . . . . .  . 
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93 Goggles, Testing Lenses of 

Insulation, Electrical . . . . . . . . . . . .  . 
Microscope Cover Slips . .  
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Pump, Corrosion-Proof . . . . . . . . . . . . . . . . . . . . . . .  . 
Safety Glass (Flexseal) . . . . . . . . . . . . . . . . .  . 
Vacuum Sealed Containers . . . . . . . . .  . 

HEATING and VENTILATING 

Air Conditioning, " Reverse" . . . .  . 
Heater and Fan Combined . . . . .  . 
Heating, Panel . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Heating and Cooling Unit, Home. 
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Bearing a s  Overload Device . . . . .  . 
Belt, Static1ess . . . . . . . . . . . . . . . . . . . . . .  . . 

Blast Cleaning Machine . . .  . 
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Chromium Plating, Hard . .  
Condensating on Pipes, Stopping . . .  
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Designing, Industrial . . . . . . . . . . . . . .  . 
Dies, Lubricating Extrusion . .  
Enamel Thickness Gage . . .  
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Frequency Meter, Vibrating . .  
Gear Checking, Device for . 
Gum Imports . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lifting Device •. Vacuum Cup . .  . 
Lighting, Fluorescent . .  
Medicinal Products from the Sea . . .  
Melamine, Development of. . 
Nut, Self-Locking. . 
Optical Industry, Developments in . . . . .  . 
Porcelain Coatings, New . 
Porcelain Insulation, New . .  
Pressure Vessels, Safer . . .  . 
Pure Science Applied . . . . . . . . . . . . . . . .  . .  

Rayon, Technical Aspects of. . .  
Shield, Face, for Workers . .  
Steel Strip, Gaging. 
Synthetic Film (Koroseal) . .  
Test Rig, Variable Speed . . . . . . . . . . . .  . 
Timer for Industrial Operations 
Tubes, Automatic Shaper for . . . .  . 
Vacuum Cleaner, Heavy Duty . . . . .  . 
Vacuum Tube Grid Fabrication . .  
Vitamins, Production of . . . . . . .  . . 

Water Tester, Boiler . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Welding Aids Machine Tool • . .  
X-Rays in Industry . . . . . . . . . . .  . 

INSECTS 

Poison Spray. 
Rotenone Insecticide . .  

LIGHT 

Fluorescent Lighting, Industrial . .  
Fluorescent Lighting, Rating o f  . .  . 
Highway Lighting . . . . . . . . . . . . . . . . . . . . . . . .  . 
Lamp, Hard Glass . . . . . . . . . . . . . . . . . .  . 

Light Meter, Extinction Type . . . . . . .  . 
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Boat Speed Indicator. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168 
Car Ferry, Largest . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  230 
Engine, Economical Marine. . . . . . . .  . . . . . . . . . . . . . .  292 
�erchant Marine, Importance of . . . . . . . . . . .  H. 86 

ropulsion Gear, Diese1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  230 

MEDICINE 
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Blind, Restoring Sight of . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Body Cells, Regeneration of . . . . . . . . . . . . . . . . . . . . .  . 
Bones, Easily Broken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . 
Brain Temperature, Lowering . . . . . . . . . . . . . . . . . . .  . 
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Eyes, Treating Diseases of . . . . . . . . . . . . . . . . . . . . .  . 
Frozen Sleep Therapy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Hearing Aid, Vacuum�Tube . . . . . . . . . . . . . . . . . . . . .  . 
Infantile Paralysis, Operation for . . . . . . . . . . . . .  . 
Iron Lung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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Vitamins from Fish Livers . . . . . . . . . . . . . . . . .  H • • • • •  

METALS and METALLURGY 

Age Hardening, Preventing Premature .. 
Aluminum, Defense Priorities in . . . . . . . . . . . . . .  . 
Aluminum Solder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bessemer Process, Photo Cells in . . . . . . . . . . . . .  . 
Chromium Plate, Testing . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Chromium Plating, Hard . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Columbium in Alloy • . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  
Copper, Heat Treating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Dies, Alloy. for Pla.tic Mold • . . . . . . . . . . . . . . . . . .  
Extruding Process, British . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Foil, Substitute for Aluminum • . . . . . . . . . . . . . . . . . .  

Metallic Foil, Adhesive . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Metallizing, Reclaiming Part. by . . . . . . . . . . . . .  . 
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Thermostat, Small Indu.trial . . . . . . . . . . . . . . . . . . .  . 
Tin, Sub.titute. for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tinning, New Cold Process . . . . . . . . . . . . . . . . . . . . . . .  . 
X·Ray Analysis of Metals . • . . . . . . . . . . . . . . . . . . . . . . . .  
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Amateur Scientists . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  343 
Astrology Denounced . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 3 1  
Books, Technical and Scientific . . . . .  . . . . . . . .  . . .  3 5 6  
Decimalizer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 5  
Deodorant for Refrigerator. . . . . . . . . . . . . . . . . . . . . . . .  3 5  
Diving Suit, Glass In.ulated . . . . . . . . . . . . . . . . . . . . . .  4 1  
Duck., Lead Poisoned, Saving. . . . . . . . . . . . . . . . . .  3 5 7  
Fire Extinguisher Seal . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  294 
Kitchen, Cabinet . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234 
Lightning, . .  Fossil" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  220 
Lock Washer, Toothed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169 
Magazines, Scientific, Number of. . . . . . . . . . . . . .  109 
Nylon Racket Strings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  144 
Pencil Sharpener, Electrical . . . . . . . . . . . . . . .  . . . . . . .  292 
Press, H and Printing (Laszlo) . . . . . . . . . . . . . . . . . .  228 
Quicksand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 8  
Scientists, Rating o f  World . . . . . . . . . . . . . . . . . . . . . . . .  3 
Shoe Soles, Invisible Half. . . . .  . . . . . . . .  . . . . . . . . . . . . .  9 8  
Skua, Antarctic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 

i7kti�es �till a Puzzle. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  354 
Ime eeplng, Accuracy of. . . . .  . . . . . . . . . . . . . . . . . . . . .  71 

Whippoor-will . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38 
Wire Holder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  301 

OIL and LUBRICATION 

Gamma Rays Locate Oil . . . . . . . . . . . . . . . . . . . . . . . . .... 352 
Lubricant, Detergent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  290 
Oil Well Ca.ing, Running . . . . . . . . . . . . . . . . . . . . . . . . . .  326 
Oil Wells, HorizontaI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294 
Petroleum, Future of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  275 
Petroleum, New Sources of. . . . . . . . . . . . . . . . . . . . . . . .  218 

PAINTS and VANISHES 

Aluminum Paint. . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . .  93 
Elastic Paint, Moisture Proof. . . . . . . . . . . . . . . . . . . .  4 4  
Enamel, Acid Resistant. . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . .  98 
Enamel Thickness Gage. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  20 7 
Fire-Resistant Paint. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  239 
Metal Paint (Koroplate) . . . . . . . .  . . . . . .  . . . . . . . . . . . . . .  208 
Shellac Fortifier. . . . . . . . . . . . . . . . . . . . . . . .  .... . . . . . . . . . . . . . . . .  206 
Wet Surface Paint . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  108 

PATENTS, COPYRIGHTS and 
TRADE MARKS 

Ice Ch i p ping Machine, Patent on . . . . . . . . . . . .  1 2 6  
Patent Suit b y  As.ignee . . . . . . . . . . . . . . .. . .. . . . .. . . . . . .  1 2 7  
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Pyrex Trademark . . . . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . .  63 
Secret Use of Patented Machine. . . . . . . . . . . . . . .  1 2 6  
Thermostat Patent. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 6  

PHOTOGRAPHY and MOVING PICTURES 

Angle the Easel. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308 
Animating "DotH Books . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 69 
Bed, Sliding. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  113 
Bottles, Dark-Room . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244 
Camera Adapter (Rollei) . . . . . .  . . . . . . . . . . . . . .  . . . . . . . .  1 7 5  
Candid Pictures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243 
Color, How to Use. . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 10 
Color Photography, Books on . . . . . . . . . .  . . . . . . . . . .  48 
Color Photography, Snow. . . . . . . . . . . . . . . . . . . . . . . . . .  1 76 
Color Prints (Curtis Process) . . . . . . . . . . . . . . . . . . . .  4 9  
Colors, Gray Equivalents of. . . . .  . . . . . . . . . . . . . . . . .  242 
Composing on the EaseL . . . . . .  . . . . . . . . . . . . . . . . . . . . .  1 78 
Contest, Raygram. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  48 
Contest, Scientific American, Winners. . . . . .  1 1 2  
Contest, 6th Annual Scientific American . .  368 
Contrast, Emphasizing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  367 
Contrasty Subjects, Developing . . . . . . . . . . . . . . . .  3 0 7  
Cropping Improves. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 69 
Densitometer for Movie Flim. . . . . . . . . . . . . . . . . . . .  36 
Developer Hint, Amidol . . . . . . . .  . . . . . . . . . . . . . . . . .  . . .  1 7 7  
Diffusion Kink. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 7  
Dogs Can Pose. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0 7  
Enlarger Bulb, Spare. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  242 
Fantasia, Details of. . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . .  28 
Film Pack Adapter . . . . .  . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  1 78 
Flash, Multiple. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46 
Flash Gun, Low-Priced (Kalart) . . . . . . . . . . . . . .  244 
Fluorescent Lighting, Rating of. . . . . . .  . . . . . . . . .  50 
Ghosts Gunning for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 70 
Glass, Marking. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 69 
Identification Badges. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 1  
Indoor Photography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  243 
Infra-Red Photography. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49 
Intensifying Prints . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 7 7  
Kaleidoscope, Stunts With. . . . . . . . . . . . .  . . .  . . . . . . . .  1 7 7  
Kodachrome Processing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 70 
Landscapes, Figures in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 79 
Latensification . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  49,243 
Lectures, Illustrating. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  241 
Lighting for Scientific Movies. . . . . . . . . . . . . . . . . . . .  1 76 
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YOURS ON A COMPLETE 

M O N EY . BAC K B AS I S 

Back in 1 893 . p.a ul Kruger 

was president of the Boe.rs. 

D uring the Boer War he 

w as military leader of 

this gal lant country .  

Kruger was lov ed bv 

his  people who aifec· 

tionately cal led hi m 

O O M . T h e p i p e 

which he smoked · 

w as the sa me shape 

yOU see here . 

It' s a stu rdy,  fi ne f rie nd ly pi pe - looks 

good _ smokes good - a nd kee pS sweet .  

Ha nd-ca rved , o f  fi nest root b ria r - stays 

cool to the tou ch .  The dee p bowl holds 

lots of tobacco - l asts  th rou gh a l ong ra·  

d io prog ra m or a novel .  G reat wh en you 

a nd chat _ a nd d on't wa nt to refil l . 

8ecause of th . 
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e Size of th 
t IS rlch.lo k'  

e 

c?n be cut only fr 
0 Ing pipe 

Size briar roo 
om large_ 

m a n's p '  
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ru g g e d, 

carvings . 
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able bea�;ve it rema rk_ 
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y a nd light_ 

h olds a 
y to smoke _ 

ing of t b
generous fill 

o acco. 

� IX Phase C 
Guaran tees Cnd�nser Filte r  

00 Smok ing 

With any 2-pi pe combinations you 

order, w e wil l se nd you F REE 5 

F ULL PAC KS of Ru m 8. Ma pl e  Gu m . 

If you have n't yet ta sted Ru m 8. 

Ma ple Gu m you' l l  enjoy a del iciou s 

f l a v o r  s u c h a s  y o u h a v e  n e v e r  

tasted i n  g u m before . 
. 



( A story of clay-to-clay progress in automotive research ) 

HE CARRIES important mail each 

trip. Today he has the Jones boy's 

first letter from ca,mp ; a new pump 

valve for Joe Sneed ; lesson No. 6 in 

poultry raising for the Livingstons' 

hired man. 

All important mail. Not in dollars 

so much as in human values- and so 

it  is regarded by the Rural Free De­

livery carriers - "the neighbors who 

carry the mail" in all seasons and all 

weathers . 

In America's R. F. D. service the 

automobile gives high proof of its stur­

diness and dependability. Rural m ail 

carriers drive thousands of miles a 

year. Their cars, often battered in body 

but sound in engine, testify to the 

progress made in the development of 

automotive transportation. 

Is there an end to this progress ? 

No, say the forward - looking engi­

neers of the automotive and petroleum 

industries.  The next ten years, they 
say, will see more improvement than 

we have seen in the past decade be­

cause both these great industries are 

working closely together in research 

on mutual problems. 

To the solution of these problems 

Ethyl is providing both product and 

service. Our product, anti-knock fluid 

contai�ing tetraethyl lead, is used by 

oil refiners to raise the anti-knock 

(octane number) of gasoline. Ethyl's 

research workers are cooper­

ating with automotive engi­

neers in steps to take advan­

tage of better fuel. Our re­

search laboratories in Detroit 

and San Bernardino are help­

ing to coordinate the many 

individual lines of research engaged 

in by the technical men of both in .. 

dustries. And our field engineers are 

offering to commercial users of fuels 

and engines the practical application 

of data developed in the laboratory 

and in the proving ground. 

The public benefits by every iIP 
provement in automobiles, trucks, 

buses, tractors and airplanes. Thus we 

believe that by making our service 

available to the technical people of 

the automotive and petroleum indus­

tries we are serving "everybody." 

E T H Y L  GAS O L I N E  
C O R P O RAT I O N  

Chr)'sler Bldg., New York, N. Y. 




