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HENRY FORD Has Said: 
"IF there is anything wrong with the world, 

it is lack of knowledge, and education 
will take care of that. The next 50 years will 
see much greater scientific progress than has 
been made in the last thousand years." 

SCIENrrIFIC AMERICAN 
Says: "yOU'RE right, Mr. Ford. After 

more than 89 years of watching 
the orderly unfolding of science's 

drama, both as the pioneer and as the leader 
in the important job of disseminating scien. 
tific knowledge, we believe that, to borrow 
Kipling's remark concerning aviation: 

" 'We are at the opening verse of the 
opening page of the chapter of end· 
less possibilities' in scientific and in· 
dustrial progress. 

"SCIENTIFIC AMERlCAN looks backward with satisfaction on a job 
well done. It faces the future with confidence and the determination 
to play an even more important part in adding to man's store of 
knowledge." 

SCIENTIFIC AMERICAN 
Since 1845 a cultural influence in American life; for 
many decades to come, an inspirational force in the 

changing economic life of the nation! 
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THE unusually fine example of lightning photography reproduced on the front 
coyer of this issue is published through the courtesy of the General Electric 

Company. The photograph, symbolical of the forces of nature which man must 

constantly combat, was taken at Drumright, Oklahoma. The switching station at 

the left, which the lightning appears to be striking, is in the line of the Oklahoma 

Gas &: Electric Company, and an oil derrick shows in the background. 
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ACROSS THE EDITOR�S DESI( 

CONSIDERABLE interest in the sub­
ject of dew ponds has been aroused 

by the publication of an article in our 
May 1934 number. Among the corre­
spondence prompted by this article are 
letters from Professor H. O. Croft, 
Head of the Department of Mechanical 
Engineering of the State University of 
Iowa, and from Dr. F. A. Brooks, Divi­
sion of Agricultural Engineering, Uni­
versity of California. We

' 
hope to be 

able to publish these and other letters 
in a future issue but can take space 
here for only short quotations. Professor 
Croft writes: "E. A. Martin in the Geo­
graphical J oumal . . . points out that, 
for the vicinity of the Croydon dew 
ponds, the natural rain-fall is about 35 
inches ; the natural evaporation is 18  
inches annually ; the natural condensa­
tion is 0.36 inches annually. This gives 
a net amount of about 17 inches annu­
ally which collects in the pond. This, 
then, would lead one to suppose that 
dew ponds may be constructed wherever 
the rain-fall exceeds evaporation. But 
should they not be called storage reser­
voirs? " Dr. Brooks writes: "Although 
dew ponds are a physical possibility 
in California, whether they woul.d be 
practical depends upon the relative ex­
pense of obtaining water in other ways. 
Certainly no experiment should be made 
without a thorough analytical study and 
the determination of radiation, noc­
turnal air-flow, and atmospheric condi­
tions at the location chosen." More of 
this subject later. 

• 
A S has been the <;ase with every newly 

.fl. developed industry, that of air con­
ditioning has been surrounded by a 
m:lshroom-like growth of semi-truths 
which tend to mislead the unwary and 
at the same time to depreciate the value 
of true air-conditioning in its applica­
tion to industry and the home. "Air 
conditioners" for about 25 dollars have 
appeared on the market, which, upon 
investigation, are usually revealed as 
nothing more than a humidifier, a fan, 
a heating unit, or a cooling cabinet. 
Even devices which diffuse perfume 
through the air of the room are adver­
tised as "air conditioners." So much of 
this thing has been going on that it is 
little wonder that public ideas about air 
conditioning are, to say the least, some­
what muddled. We have in hand an 
article on the subject of popular fal-

2 

lacies regarding air conditioning which 
will set many of these matters straight. 
This article will be published in the 
very near future. 

• 
"CORN, our major industrial crop, 

moves steadily toward industriali­
zation. Ever since chemists found the 
way to break down the kernel into its 
components, the golden grain has been 

N E X T  M O N T H  

II Professor Alexander Klemin 
on research and your motor car. 

II "Is the Battleship an Obsolete 
Unit?" by a prominent naval 
authority. 

II Rattlesnakes and their bites; 
how to combat the effects of 
snake poison. 

C O M I N G  

II S. F. Aaron, well-known nat­
uralist, on the fallacy of the 
protective coloration theory in 
nature. 

11 "The Ether : Riddle of the 
Ages": The present status of 
this convenient physical concept. 

playing an increasingly important role 
away from the farm. Today, about two 
million tons undergo factory treatment. 
The products 'derived from it are used 
in more than thirty industries and 
further penetration is by no means re­
mote." Thus is introduced an article 
entitled "Industrial Corn" by Phillip H . 
Smith, scheduled for publication in an 
early issue. Mr. Smith has prepared an 
article which tells the whole story of 
corn and its industrial applications. 

• 

ONE of the moot questions of inter­
national armaments concerns the 

battleship and its status in the line of 
defense. There can be no argument 
about the fact that since the World War 
there have developed outstanding ad­
vances in war materiel ; undoubtedly the 
most spectacular of these is the airplane 
and airship. Have aircraft and other 
defensive and offensive mechanisms 
rendered the present-day battleship ob­
solete? The majority of American au­
thorities answer this question with an 

• 

emphatic "No" ; in some other countries 
the leaning appears to be in the opposite 
direction. A careful analysis of the 
battleship as it stands today, showing 
how it has kept pace with development 
in other lines, has been prepared for us 
by a naval authority and has been 
scheduled for publication next month. 

• 

A T this season of the year when hun­
.fl. dreds of thousands of people turn 
to the out-of-doors for recreation, snakes 
become a popular subject of discussion 
and fear. Because of this fact it is com­
forting to note the following quotation 
from an article entitled "Rattlers and 
Their Bites" by Will C. Barnes, to be 
published next month : "Forest officers, 
cowboys, and others constantly out in 
the open become accustomed to the 
thought that reptiles are part and par­
cel of their daily life and accept the 
hazard without much concern. With the 
exception of two or three varieties, 
common snakes are harmless . ... " Mr. 
Barnes goes on to tell of those snakes 
which really constitute a menace to hu­
manity because of the poison which they 
inject when striking, and tells of com­
mon·sense methods of preventing dis­
aster when bitten by a poisonous snake. 
One important part of his article is the 
emphasis of the following statement: 
"Don't use whiskey." 

• 

ONE of the treasure troves of the 
archeologist is located at Ur in 

Chaldea. So much valuable material is 
located here that for the past \U years 
the Joint Expedition of the British Mu­
seum and the Museum of the University 
of Pennsylvania has been busy locating, 
preserving, sorting, and cataloging the 
finds, and the end has by no means been 
reached. This work is of vast importance 
to the study of mankind and his progress 
through the ages. A record of the prog· 
ress to date and a general resume of 
the work accomplished during the 11 
years is told in a two-part article by 
C. Leonard Wooley, Director of the 
J oint Expedition, the first of which will 
appear next month. 

Editor and Publisher 



IN recognition of his many contributions 
to chemical science, Dr. James B. 

Conant of Harvard University has been 
awarded the medal of The American In­
stitute of Chemists, presented annually 
for outstanding service to chemistry in 
America. 

Dr. Conant has done notable work in 
establishing the chemical structure of  
many complicated organic compounds, in­
cluding the hemoglobin of the blood and 
the green coloring matter of plants, called 
chlorophyll. He has devised new methods 
of laboratory technique for better under­
standing of the mechanism of organic 
chemical reactions, as well as new modes 
of attack upon molecules for a deeper in­
sight into the impelling forces which cause 
reactions to occur. He has established a 
quantitative measure of the effect of the 

J A M E S  B R Y A N T  C O N A N T  

arrangement of  atoms in molecules upon 
the tendency of those molecules to enter 
into direct chemical combination. 

Dr. Conant has written three textbooks 
and many papers on fundamental subjects 
in organic chemistry. In 1932 he was award­
ed the Charles F. Chandler Medal by 
Columbia University for his researches in 
oxidation and hemoglobin, and in the same 
year the William H. Nichols Medal of the 
American Chemical Society. He is a mem­
ber of the National Academy of Sciences, 
rigorously selected body of ablest Ameri­
can men of science. 

Subsequent to the award of these honors 
and when he was just 40 years of age, he 
was selected as president of Harvard Uni­
versity-a fact which speaks emphatically 
of his abilities as a man of science and as 
a man. 

• 
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T H E  D E B R I S  R O S E  

6 0 0 F E E T  I N T O  T H E  A I R  
WHERE 01' Man River swept around Giles Bend, 

above Natchez, Mississippi, the United States 
Government Engineers deCided to eliminate the 
23lj2 mile kink by constructing a new channel Ilj2 
miles long, Most of the work was done with drag 
lines and dredges, but at one place it became neces­
sary to use explosives to remove a "high spot" in 
the channel where cypress stumps were imbedded 
in tough blue clay. Here a detour channel had to be 
blasted. This striking illustration shows what hap­
pened to the stubborn stumps and the clay when 
1500 pounds of ditching dynamite went to work. 



Hubert E. Pearce <left) and Dr. J. B. Rhine experimenting for clairvoyant perception. In this case, Mr. 
Pearce calls off the designs on the Zener Cards, which are left piled up until the end of the experiment 

EXTRA-SENSORY PERCEPTION 
Results of a Remarkable Series of Controlled Experiments 

for Telepathy and Clairvoyance 

By W A L T E R F R A N  K L I N  P R I N C  E ,  Ph. D .  
Research Officer, Boston Society For Psychic Research 

DU K E  UNIVER SITY ,  Durham, 
North Carolina, has within a few 
years grown from a college to an 

institution with about 50 buildings and 
hundreds of instructors. It is perhaps 
the first university in the world to offer 
to its students a course of lectures in 
psychic research. The head of its de­
partment of psychology is Dr. William 
McDougall, formerly of Harvard and 
earlier of Oxford University. 

Dr. J. B. Rhine is associate professor 
in the same department. I became ac­
quainted with him in 1926. Beginning 
about three years ago, he occasionally 
wrote me, in laconic terms, that he was 
getting extraordinary results from ex­
periments for telepathy and clairvoy­
ance_ Not until he had continued this 
work for three years and until nearly 
100,000 experiments had been made, 
would he write the report which the 
Boston Society for Psychic Research has 
issued in a book of about 180 pages. 

Telepathy (perception of thoughts by 
non-sensory means) and clairvoyance 
(direct perception of obj ects by non­
sensory means) are included under the 
term "Extra-Sensory Perception." Both 
are abhorrent to the large majority of 
scientific men, in spite of the formidable 
evidence furnished by many published 

series of experiments for the former, 
which no one attempted specifically to 
impugn, and the hitherto less though 
still imposing evidence for the latter. 
Yet many men of high scientific stand­
ing have conducted experiments and 
have become convinced of one or both. 
Such names as these come to mind: Sir 
W. F. Barrett, F. R. S. (professor of 
physics, Royal College of Science, Dub­
lin) , Balfour Stewart, F. R. S. (profes­
sor of physics, Owen's College, Man­
chester) , Sir Oliver Lodge, F. R. S. 
(principal of and professor of physics 
in the University of Birmingham) , 
Henry Sidgwick (professor in Cam­
bridge University) , Mrs. Sidgwick 
(principal of Newham College, Cam­
bridge, and one of the most intellectual 
women in England) , Charles Richet 
(professor of physiology, University of 
Paris) , Brugmanns ( professor at Gron­
ingen University), Tischner (professor, 
University of Munich) . Myers, Gurney, 
Podmore, Bruck, Warcollier, and many 
other persons of university connection 
or education with degrees of distinction 
could be named were there space. 

HOWEVER, I do not know that any­
one before Dr. Rhine has experi­

mented for telepathy by methods which 

Prof. William McDougall, head of 
the department of psychology, 
Duke University, and chief sp�n. 
sor of the work reported herewith 

would not, theoretically, allow the seep­
ing in of clairvoyance. He has conducted 
a vast number of experiments in such a 
way as to isolate each from the other. 
If the agent simply mentally visualizes 
objects, with no corresponding material 
objects present, and the percipient gets 
results beyond chance, telepathy is in­
dicated. If objects ( such as diagrams 
on cards) , unseen by any one, are 
"guessed" rightly in a ratio safely be­
yond chance, this would indicate clair­
voyance. 

Dr. Rhine's experiments in both have 
yielded results so high above chance as 
to give convincing evidence of both 

5 



6 S CI E N T I F I C  A ME R I C A N  

Table XXXVI 

Distance between Agent and Percipient, in P. T. 

With Four Subjects 

(P. T.=Pure Telepathy) 

H-12 feet 28-:10 ft. Two 
Item Percip-ient Agent Smne Room llla.ll Between lVan� Between 250 miJe8 
No. 

Trials 

1. Cooper Miss OwnlJey 180U 
2. Miss Bailey Miss Ownbey 27;:; 
3. Zirkle Miss OW'TIbey 950 
4. Miss Turner :.\Iiss O,,,nbey .:::.4:) 

;;:;00 

processes. Indeed one of the curious 
and perhaps most unexpected facts 
which the work seems to indicate is that 
there must be a close relationship be· 
tween telepathy and clairvoyance, the 
major subjects possessing both capaci. 
ties to a similar degree. 

Throughout most of the experiments 
there were used what came to be called 
Zener Cards, because they were devised 
by Dr. K. E. Zener. They were in sets 
of five, bearing diagrams respectively 
representing a circle, a rectangle, a plus 
sign, a star, and two wavy lines. In most 
of the experiments five of these sets, 
shuffled, were used together. Let it be 
remembered throughout this article that 
when scores of successes are given, the 
mean expectation of chance 'was 1 in 5 
or 5 in 25. 

T ET us have an instance of what pure 
L guessing will do. I made 5000 trials 
with Zener Cards. In the first 1000 I had 
209 hits, an excess of 9 above mean ex­
pectation. In the second 1000 there were 
210 successes; in the third, 199; in the 
fourth, 193; and in the fifth, 188. None 
of these, for so many trials, has any sig. 
nificance, and the deviation from mean 
probability for the 5000 was but 10 
(below ) .  Had I guessed on the average 
6 cards rightly per 25, I should have 
had a deviation of 200 above mean 
chance expectation, or, in other words, 

AV{}e. Avge. Avge. Av{}e. 
per ill} TI'·ial.'1 per 2/j l'rIah per 2[) Trials per 2.5 

!l.2 300 5.8 
11.4 450 9.7 150 12.0 
14.0 7:-.10 14_ 6 250 16.0 

7.7 200 10.1 
10 _6 1:;00 11.4 400 14.rl 2uO 10.l 

it could not have been mere chance, ac­
cording to the accepted and long estab· 
lished laws of probability. 

But turn to Dr. Rhine's subjects and 
contrast Mr. Zirkle's average of 9.6 suc· 
cesses in 25 in a series of 10,275 wit· 
nessed trials for "pure telepathy," or 
the lumped results of five subjects from 
13,750 witnessed trials, part for telepa­
thy, part for clairvoyance, the average 
score in which was 9. Some series ran 
below, and even much below, these fig­
ures, of course, and some shorter series 
ran above. But the anti-chance valuation 
of the three years' work can only be ex­
pressed in astronomical figures. 

The largest number of experiments 
were with Mr. H. E. Pearce, jr., a 
clergyman student. These were all wit­
nessed by Dr. Rhine, his assistant, Mr. 
Pratt, or both. At first he got only 
chance average, but ·rose until he was 
getting an average of 8.9 correct per 25 
"guesses," through 11,250 witnessed 
trials for "pure clairvoyance." 

In one of the photographs he is shown 
at the left working for clairvoyance with 
Dr. Rhine. He is attempting to name the 
cards in the shuffled pack of 25 ( 5  sets 
of Zener Cards) "down through; " that 
is, from the top to the bottom card as 
the pack lies untouched. Usually his 
eyes are closed, and he has an expres­
sion of intense concentration. About a 
dozen other packs can be seen on the 

J. G. Pratt (left) and 
Hubert E. Pearce ex­
perimenting for clair­
voyance at a distance of 
100 yards. Mr. Pratt 
merely handles the 
cards, does not look at 
them, but records the 
figures after a run of 
25. The results are com­
pared later. Mr. Pearce 
averaged 1 1  hits in 25 
cards, as against an ex· 
pected average of 5 hits 
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table, and from run to run the pack is 
changed. Under these conditions, in 
1625 calls he got 482 right, Of 157 more 
than mean expectation, and an average 
per 25 of 7 .4. Wallace Lee, a magician, 
after watching Pearce at this work, was 
unable to offer any explanatory sugges­
tion, and, trying it himself, did not score 
above chance. 

Other photographs show Mr. Zirkle 
(percipient ) and Miss Ownbey (agent) 
operating for "pure telepathy" in sepa­
rate rooms with another room between 
them. The doors were open but neither 
had sight of the other. The distance be­
tween them was about 30 feet. She sig­
naled with a telegraph key for him to 
make a trial, and did not set down which 
diagram she mentally visualized until 
the time prescribed for the trial had 
elapsed. Under these conditions, out of 
250 trials he was correct an average of 
16 times per 25. In 750 trials with but 
one wall between them, his average was 
14.6, and out of 950 trials in the same 
room his average was 14.0. All these 
results are astonishing, but perhaps it 
is still more astonishing that the ratio 
of success grew with increase of dis­
tance. The same thing was observed with 
other subjects, but not all. 

OTHER photographs reproduced  
herewith show Pearce operating 

for pure clairvoyance, and Pratt in a 
building 100 yards distant with a pack 
of Zener Cards, lying backs up, before 
him. Any new procedure seems to affect 
Pearce unfavorably at first. Per 25 
through 300 trials his scores were 3, 8, 
5, 9, 10, 12, n, 12, 11 ,  13, 13, 12-an 
average of 9.9 including the adjustment 
period. He did better than when in the 
same room! Afterward the distance was 
increased to 250 yards, also with re­
markable results. Independent sealed 
reports were made by each to Dr. Rhine. 
See also Table XXXVI. 

It is especially interesting that the in­
troductions of certain factors into the 
procedure, such as could not conceiv-
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ably influence pure guessing, did not· 
ably influence the scores obtained. Only 
the last four to be named were experi­
mental; the first two are as valuable as 
if they were experimental, but unfortu­
nately the number of experiments so in­
fluenced was not as large as desirable. 

1. When subjects were ill the ratio of 
hits fell. 

2. Sleepiness from fatigue seemed to 
bring about the same result. 

3. Changes in procedure, such as con­
cealing the cards behind a low screen, 
then a higher screen, then a screen so 
high as to conceal the whole body of 
the agent, tended to lower scores for a 
time, followed by recovery of ratios, 
after a period of adjustment. 

4_ One table of the Boston Society's 
Report summarizes the effect upon 
Pearce's clairvoyant perception of the 
introduction of a visitor while a series 
was in progress_ The visitors, in suc­
cession, on various dates, were Profes­
sors McDougall, Lundholm, and Zener 
of the department of psychology, 1. F. 
Thomas, Ph.D., Misses Cousins and 
Bailey, and Wallace Lee, the magician. 
In every instance the scores of successes 
markedly dropped following the visitors' 
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George Zirkle ( left) 
and Sara Ownbey ex­
perimenting for pure 
telepathy. Miss Ownbey 
signals with a telegraph 
instrument when a new 
card is to be used. The 
conditions under which 
the test were conducted, 
and the results obtain­
ed, are described here 

entrance, but after a time rose to nearly 
as high as or higher than the former 
level. The summarized figures are these: 
(1 ) Before entrance, 925 trials, average 
per 25 of 9.6 hits; .(2 ) lapse period 
after entrance, 825 trials, with average 
score 5.5; (3 ) recovery period, visitor 
still present, 975 trials, with average 
score 10.1 .  Lee was as baIRed as the 
others. 

5. The subject Linzmayer, in the midst 
of work averaging 6.8 hits per 25, was 
given a dose of the narcotic sodium 
amy tal. His senses remained clear, 
though he became a little incoherent in 
speech. But his clairvoyant capacity was 
destroyed. In 275 trials he scored only 1 
hit above average chance expectation. 
The results of a similar test on Zirkle 
will be seen in Table XXXIII. A third 
test with Pearce was fully as striking 
as these. 

6. Giving caffeine seemed to have the 
effect of improving the score, at least 
after a period of lowered averages. See 
Table XXXIII. 

The Report is scientifically sponsored, 
is specific and detailed. Success was not 
dependent on dictation by the subjects 
or the deceptive conditions of "physical 

Table XXXIII 

Effect of Caffein and Sodium Amy tal on P. T. Scoring 

Zirkle, Percipient; Miss Ownbey, Agent 

(P. T.=Pure Telepathy. No objects, such as cards, etc.) 

Avge. 
Date 

C011fliti(m.� 
Dr1tq8� etc, 'I'dal-t; !lits 1Jf�r 25 Remark.'! 

Total. with 
Zirl<le well 1,300 

7 -2� Last 2 days be-
7 -24 fore caffeine test 2:;0 

7 -24 5 gr. caffeIne 300 

7 -25 Normal; inter-
7 -26 veiling period 250 

7 -26 5 gr. sodium 
A.M. amy tal 300 

7 - 26 3 hours after 
P.]\[. amy tal 300 

7 -26 !"i hours after amy- 300 
P.i\(. tal;:i gor. caffeine 

767 

128 

176 

136 

94 

74 

114 

14.8 This gives Z.'s normal seoring level. 

12.X Z. was runnIng about 2 below par. 

14.7 'rhe drug brollght hIm liP to his avera�e. 

Last 2 runs before drug, 7-26 gave avo 
13. 6 p. 25 of 13.5 ; this Is a "heck. 

Yery sleepy; drop from 13.6 of 43%. and 
7.8 9.7 times the p.e. ditY. 

6. 2 Extremely sleepy. Drop stin greater, 54'10. 

9.5 Rise of 3.3 above Ilrecedlng; a 53% rise 
and clearly a signIficant change. 
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phenomena." The task of determining 
the truth with the use of Zener Cards is 
extraordinarily easy. Miss Turner made 
up her mind to convince her hitherto 
skeptical university teacher, Dr. E. She 
ran 100 trials, with scores per 25 of 8, 11, 
7, 7. He simply held the cards behind a 
notebook. Was that not sufficient? But 
during the three years many procedures 
were devised to block every explana­
tion which imagination can suggest. 

FOUR members of the psychological 
faculty witnessed more or less of the 

work. Several graduate assistants in the 
psychological department helped in the 
testing. Some of these got significant 
results as subjects. Other subjects were 
graduate students. A number of series 
are entirely independent in their person­
nel from any other. It is indeed difficult 
to suppose that in Duke University there 
has existed for three years a combina­
tion of conspiracy and childish incom· 
petence, involving at its two extremes at 
least 16 persons, the majority members 
of the teaching staff of the psychological 
department, or graduate students of 
high standing in the same. 

Perh�ps the unprecedented results are 
accounted for, in part, by the perfect 
harmony in the department presided 
over by Professor McDougall in relation 
to such experiments, in part by the tact­
ful methods of dealing with subjects by 
Dr. Rhine and his assistants, and in part 
by the prodigious patience exercised in 
trying out and segregating favorable 
subjects and continuing work with these 
for long periods of time. We have al­
ready seen above that extra-sensory per­
ception appears to be a capacity of 
utmost delicacy, to be dissipated or low­
ered by the slightest disturbance. 

Dr. Rhine argues with much force 
against the various "radiation" theories 
which have been proposed. to explain 
extra-sensory perception. He considers 
it to be a purely "psychic" faculty, but 
for all that, "natural," in that it is in­
cluded in the order of nature. 
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Too Much Illumination ? 

No DOUBT while you are reading 
this editorial a man will be acci­

dentally killed, for someone is acciden­
tally killed in the United States every 
six minutes of the 24 hours or, say, every 
five minutes of the normal waking hours_ 
Studies made by the statistically-minded 
show that one fifth of these accidental 
deaths are the result of poor vision, both 
poor eyesight and poor illumination_ 

Dr. Matthew Luckiesh, a leading au­
thority on lighting, tells us now in a 
new book that one fourth of the school 
children of this country and one half of 
the adults have defective eyes, but still 
we do not regard this as a crying first­
class national problem. In order to show 
that it is just such a problem he asks 
us to make an odd mental transforma­
tion. We are to suppose that all of 
these people with defective vision have 
wooden legs instead. Fifty million pairs 
of wooden legs instead of fifty million 
pairs of defective eyes. Now you can 
see wooden legs, while defective eyes 
seldom show their defects to others. The 
fifty million wooden legs would at once 
assume the status of a major national 
issue. None the less, persons with de­
fective eyes are cripples. According to 
Dr. Luckiesh, much of this defective 
vision and the accidents caused by it 
are avoidable. One large source of these 
accidents is insufficient illumination 
where we work and live--not merely 
where we read. 

There are, however, persons who 
worry about over-illumination. As Dr. 
Luckiesh points out, our eyes, like those 
of the other animals, evolved undel day­
light conditions and are therefore adapt­
ed to strong li&ht. Few realize just how 
strong daylight is, even in the shade. 
For instance, people sometimes compare 
strong lamp illumination with sunlight. 
There is no comparison. It happens that, 
just as these comments are being writ­
ten at a desk, there is a 300-watt elec­
tric lamp at a distance of just seven feet 
overhead. It is noontime and for a very 
few minutes at noon the sun sends a 
shaft of light down into the deep can­
yon between two adjacent office build­
ings and this falls on the same desk. 
Which is the stronger, the illumination 
of the 300-watt lamp or the sun? Power­
ful as the lamp ordinarily seems, when 
the sun breaks in it is literally put into 
the shade. The patches lighted by the 
sun make the lamp-lighted areas look 
like heavy dark shadows. Yet several 
persons have shown solicitation concern-
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ing possible eyestrain caused by the 
"too powerful" lamp overhead. Man did 
not evolve under 300-watt lamps. He and 
his ape ancestors have lived for millions 
of years under the sun. Old Sol's wat­
tage is high. Our eyes are normally sun­
adapted. 

Dr. Luckiesh finds that the vision of 
persons who lead outdoor lives is gen­
erally better than that of indoor work­
ers-several times better. This cannot 
be assumed to prove merely that most 
outdoor workers do not read much, or 
that indoor workers do, since he shows 
that one class of indoor workers who do 
not read or pore over papers-machin­
ists, blacksmiths, housewives, miners, 
and so on-have much more eye defect 
than policemen, farmers, sailors and 
so on who work outdoors. More than 
twice as much defect, in fact. The seat 
of the discrepancy is poor illumination 
in working places-illumination which 
seems good, perhaps, but which is still 
incomparably weaker even than normal 
daylight in the shade. Many of the 
fatal accidents which happen every five 
minutes are doubtless due to this com­
paratively low level of indoor illumina­
tion. 

It seems difficult to dispel the bogey 
of too strong light. The sale of smoked 
glasses is increasing rapidly. Many seek 
to exclude the ultra-violet rays of the 
sun by wearing special lenses, not real­
izing that all ordinary glass already ex­
cludes most of them. Wearing smoked 
glasses is essentially babying the eyes. 
The more the eyes are babied the 
weaker they become and the more baby­
ing they ask for. The situation often 
involves an element of self-induced neu­
rotic condition and is akin to some other 
health fads. We wonder how early man 
survived without smoked glasses or 
tinted lenses. 

A time will come when man will be 
able to duplicate in his home and in­
door working places the full strength of 
normal outdoor environment. 

Synthesizing Economic Recovery 

SYNTHETIC "cures" for our eco­
nomic sickness may help the pa­

tient. They may, however, act like speak­
easy liquor, which serves the purpose of 
giving a brain-numbing jag followed by 
a ghastly, oh-why-did-I-do-it hangover, if 
it doesn't simply kill at once. 

Depression cures, remedies, panaceas 
have been conceived in countless num­
ber by economists both practical and 
impractical. Most of them bear evidence 
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of birth in great travail, of both peda­
gogic and demagogic background-of 
nurse-maidism. With sublime egotism, 
one medicine man after another has an­
nounced that his plan will inevitably 
bring complete recovery and prosperity. 
The demagogues pander to the public 
lack of courage; the pedagogues pro­
claim from their scholastic heights; 
nurse-maids are appointed by the thou­
sands. All seem to have lost sight of, 
or at least to have overlooked through 
ignorance or intent, one of the prime 
fundamentals-and that is: the basic 
character of the American people. The 
problem of economic recovery is no 
simple one to be solved by three words, 
but a more careft\l consideration and a 
full appreciation of this basic character, 
plus three words, would work wonders. 
No "sublime egotism" is ours in mak­
ing this statement, for it is self-evident, 
obvious to all who have not been blinded 
by their own negations. 

Scanning the record of the past two 
or three years, what do we see? Industry 
taking it on the chin and fighting back? 
No; the record shows no such stirring 
sight. Anyone could name, offhand, a 
large number of industries, basic and 
vital to the progress of the nation, lying 
prone in complete surrender, like small 
children awaiting their nurse-maids. As 
business decreased, these "great ones," 
with sighs of resignation to the in­
evitable, discharged thousands, closed 
down sections of their plants, locked 
their research laboratories, and cried 
out their tales of woe for all to hear and 
sympathize and become more gloomy as 
a consequence. The record of industry 
has not been, as a whole, a very bright 
chapter, but: 

There were some who did hold faith 
in America's finest traditions, who kept 
their faith with the people they em­
ployed and those who supported them. 
Faced by the chaos of black years, 
some did not sit down and sob. Instead. 
they realized that public demand is an 
unfathomable sea and that when others 
declare bottom has been reached it is 
only that the lead line is fouled. These 
few, working with this fact in mind, have 
found new depths in this great sea of 
demand by dint of increased effort and 
important new products. 

There is the classic example of Cello­
phane. Research made possible this 
ubiquitous product and an aggressive 
searching out of possible uses created 
a demand for it that is still a seven days' 
wonder. Another that would not accept 
defeat is a large business machine cor-
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poration. As the fog closed around it, 
this organization did not whine but, in­
stead, employed more salesmen-yes, 
employed more salesmen! The result 
has been, according to good authority, 
a satisfactory increase in business. 

Consider the case of the producers of 
a patented laminated shim which ob­
viates the bending or kinking, the un­
evenness, and general cussedness of 
solid shims. This company formerly 
supplied great quantities of shims to 
the manufacturers of many automobiles. 
Several years ago, however, the Marmon 
company brought out an automobile en­
gine in which the bearings had been 
finished with greater precision so that 
shims were done away with altogether­
The high pressure oiling system resulted 
and bearing adjustments were greatly 
reduced. This success led other manu­
facturers to adopt the new bearing de­
sign, and the demand for engine shims 
dwindled. The shim company's business 
had been predicated almost wholly on 
this type of demand, so here was a 
problem of first magnitude. 

The plant and organization put in a 
great deal of time and spent much 
money in the effort to find a new prod­
uct they could produce. They were un­
successful. They could then have dis­
charged all employees and locked their 
doors. But they didn't. They began 
studying possible industrial adaptations 
for their laminated shims, and found 
them by the hundreds-or rather, in 
effect, invented industrial uses when� 
shims would save time and expense and 
make for a finer end-product- Air com­
pressors, power and transmission ma­
chinery, blowers, rolling mill machinery. 
and several new places in Diesel motors 
could use shims. Then a far more valu­
able use than any other was found. 

Today in the assembly of many kinds 
of machinery, an overall accuracy to a 
thousandth of an inch is necessary. If 
four or five pieces are to be bolted to­
gether, it is hardly practicable to mao 
chine each of these to limits of less than 
plus or minus one thousandth of an 
inch. Yet a slight error in each would 
be cumulative so that the total error 
might be several thousandths of an inch. 
A laminated shim, however, permits a 
wider variation in machining-thus cut­
ting costs-because of the wide adjust­
ments the shim allows. Shims of this 
type, as a consequence of this firm's un­
willingness to accept defeat, not only 
have become again a successful business 
but also have contributed to the effi­
ciency-and prosperity-of users. 

Our point stands proved. Three 
words-Vision, Courage, Progressive. 
ness--constitute the sanest, surest, least 
assailable plan for carrying the country 
forward. What if it does sound like a 
Horatio Alger "Do or Die," "Sink or 
Swim" theme? Let the cynic sneer. The 
fact is that by use of a little imagina-
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tion new depths of demand can be 
reached and new demands created; by 
use of a little extra energy and courage 
products can be sold; by employing re­
search as never before, progress can be 
made. It is up to industry primarily and 
to individuals. Our next and infinitely 
greatest frontier is, as far-sighted men 
have remarked, the frontier of science 
and invention, and this frontier extends 
to the stars! 

It is time to stop waiting for the nurse­
maids, and he up and doing. 

Slot Machines 

IT would seem that published facts 
and figures which expose slot ma­

chines for the cheating mechanisms 
which they are should be sufficient to 
deter people from pl'aying them and 
thus automatically force the manufac­
turers of these insidious devices out of 
the racket. But human nature being 
what it is, legal measures become nec­
essary to protect the thoughtless from 
their own gambling instincts, which so 
often are exercised in a direction where 
they have no chance to break even, 
much less to win. 

It is not the man who can financially 
afford to spend a few dollars to gain 
the vicarious thrill of gambling who is 
the victim of the slot machine. It is, 
rather, the child with a nickel clutched 
in his grimy fist and the poor, part-time 
worker who is induced to part with 
money which should go for the bare 
necessities of life. The beckoning finger 
of easy money lures them on, and hav­
ing lost what little they have, they im­
mediately lay plans for recouping, and 
the final result all too often is the be­
ginning of a life of crime. 

For years legal battles have been 
waged throughout the country in an en­
deavor to suppress the slot machine 
racket. But so strong have the backers 
of the racket become, due to the huge 
profits involved, that in many cases they 
employ squads of gunmen to protect the 
territory in which their machines are 
located. Recently, however, New York 
state has shown that it is possible to give 
to the proper authorities legal power 
which will enable them to cope with the 
racket directly and without hindrance. 
The recently signed Esquirol-Robinson 
bill describes slot machines as gambling 
devices beyond a shadow of doubt, re­
gardless of what subterfuges may bc 
employed to disguise them as venders. 

Armed with the newly acquired power 
which permits them to seize on sight slot 
machines whether they be in use or not, 
New York City police picked up nearly 
2000 machines in one day. These ma­
chines are not to be considered as per­
sonal property, but are to be placed in 
the same category with unlawfully held 
fire-arms, and are to be summarily 
dumped into the Atlantic Ocean. Thus 
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is taken the first real step in the sup­
pression of a widespread racket. Second 
Deputy Police Commissioner Allen of 
New York City is to be congratulated 
up,on the speed and dispatch with which 
he has handled the matter; the Esquirol­
Robinson bill is to be recommended to 
other states for study. 

"I Won't Fight" 

"CALLOW youths without benefit of 
caps and gowns" is a euphemistic 

paraphrase of an expression we recently 
heard describing-with pointed refer­
ence to a certain wetness behind the 
ears-undergraduates who have recent­
ly taken up the war against war. 
Having ourselves passed through the 
sophomoric stage with egotistical dis­
regard for the experience of our elders 
in many momentous problems, we would 
be inclined to smile indulgently were it 
not for an insidious feature of this battle 
for a warless world: It is sponsored by 
subversive elements, by communists, 
socialists, and other radicals who would 
weaken the nation so that they might 
gain power. Most of these care naught 
for American ideals, using foreign racial 
and religious animosities to dupe and 
make catspaws of the innocents. 

It is of no avail to tell these to read 
American history to see for themselves 
that the military forces do not make 
wars, that preparedness does not start 
them. (Each of our wars was brought 
about by the will of the people, the army 
and navy never even being consulted; 
and prior to every one we were sadly 
unprepared.) It would be vain indeed 
to attempt to show that our present 
weakness is a menace to world security, 
that we are tempting aggressive nations 
by our seeming lack of desire to furnish 
a stabilizing effect on world diplomacy. 
It would be foolish to say, to these cun­
ning plotters, that munitions makers do 
not start wars. In fact, we may just as 
well be silent; they would not listen for 
at best they're un-American, know little 
of our traditions, and hope to force their 
own unproved theories upon us. 

The innocents, however, are another 
matter. They are simply allowing emo­
tion-adolescent hysteria-to rule. Some 
years after acquisition of cap and gown, 
reason will show them that "I won't de­
fend my country" is rather senseless, is 
quite meaningless. Most of those who 
waded through blood and muck on the 
fields of France swore they'd never be 
fools enough to go to another war. Were 
they cowards or liars? Just cheerful 
liars! Most of them would be in the first 
rush for arms in the event of war, and 
we miss our guess if the younger gen­
erations wouldn't follow closely on their 
heels. We've been through the whole 
business and we know the psychology of 
the youth whose country has been at­
tacked. 



WHAT's IN THE ROCKET? 
By G. E D  W A R  D P E N  D R A Y  

President of The American Rocket Society 

The first successful flight of a liquid fuel rocket in this country, near Staten 
Island. Mentioned in the text. Because of faulty design this rocket burst at 
an altitude of about 300 feet, after reaching a velocity of 1 75 feet per second 

ASOCIETY has just been organized 
in England for the purpose of en­
couraging experiments with rock­

ets_ For some years we have had a 
national organization of the same kind 
in this country, which has succeeded in 
making some important contributions to 
this much-talked-of but little-experi­
mented-with field_ A new local group is 
beginning an experimental program in 
Cleveland. In Germany there have been 
rocket experiments galore for several 
years_ Despite political disturbances 
and difficulties about money, the na­
tional organization of German rocket 
experimenters is continuing its tests on · 
an important scale. In Soviet Russia sev-
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eral experimenters are at work, with 
the friendly encouragement of the gov­
ernment, to develop high-altitude and 
express-carrying rockets_ There is a 
rocket organization in Austria ; another 
in France. The Japanese are also begin­
ning to show interest in this new field 
of engineering, and have been gather­
ing data lately about the American 
experiments to transmit to their home­
land_ 

In view of  the worldwide attention 
now centering on the development of 
rockets, it is time to examine the move­
ment and see what is in it. Are these 
experimenters hoping to get to the 
moon ? If so, what do they want to go 

there for ? More important stiU, how 
will they get back ? 

Perhaps it is one of the misfortunes 
of rocket experimental work that im­
aginative fellows early in .the game 
chose to exploit the possibility that 
rockets may some day give us command 
of interplanetary space. The result has 
been to make every rocket experimenter 
a liale apologetic, and every newspaper 
mail a wit when writing about rocket 
experiments_ 

There is plenty of theoretical ground 
and some evidence for the belief that. 
given power enough, money enough, 
and sufficient experimental data, we 
could shoot a rocket to the moon or 
Venus or Mars and return_ Very likely 
nothing needs to be discovered that is 
not already at hand_ There are fuels of 
sufficient power to take us there in prop­
erly constructed rockets_ The way that 
such rockets ought to be made ( in gen­
eral ) has been worked out theoretically_ 
We have new, light, strong metals and 
alloys needed for the construction_ Pa­
tient mathematicians have even gone so 
far as to solve navigational problems 
relating to space flight, and to indicate 
how instruments may be constructed to 
render such navigation possible_ 

BUT the moon flight nevertheless is 
still some time in the future_ We 

must learn to walk before we can run_ 
We must learn how to build a rocket 
that will travel 25 miles under its own 
power before we can think seriously of 
constructing one for a voyage of 250,000 
miles_ To talk of moon flights now is 
about as sensible as plans for a non­
stop round-the-world airplane flight 
would have been in 1900. 

One of the major reasons why no seri­
ous experimenter has yet attempted to 
build a real moon rocket is the magni­
tude of the job_ The chief hurdle is not 
to get as far away as the moon, but 
rather to escape the gravitational attrac­
tion of the earth_ At ordinary speeds it 
would require such tremendous quan­
tities of fuel that an interplanetary 
flight of any kind would be out of the 
question_ But physicists tell us that if 
we can reach a speed of about 25,000 
miles an hour-more exactly, 6_664 
miles a second-we can then shut off 
our power. Provided it is outside the 
earth's atmosphere, our rocket will 
thereafter coast to its objective on its 
momentum, forever outflying the stead­
ily weakening attraction of the earth_ 
Whether it reaches th e moon, Mars, 
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Venus, or some other body in space, or 
falls into the sun or soars out of our 
solar system altogether, will depend 
mainly upon its original aim. If peopled 
by a crew, a faulty aim may probably 
be corrected in space-depending on 
the rocket's fuel reserve and the navi· 
gational ability of its helmsman. The 
amount of such correction however will 
necessarily be limited because of the 
extra fuel it would require. 

Now, building up a velocity of 6.664 
miles a second, especially in a pro· 
j ectile large enough to carry a 
crew, will require enormous quan· 
tities of energy. If the physicists 
produce their much·discussed 
atomic energy, it will help us a 
great deal. If, as is more likely, we shall 
have to depend on present materials, the 
likely fuels will be liquid oxygen and 
liquid hydrogen or acety lene. These fuels, 
mingled and fired in an explosion or 
"blast" chamber, are theoretically capa· 
ble of giving us the speed we need, pro­
vided we can devise a rocket large enough, 
yet light enough, to carry the cargo. 

EXPERIMENTERS have suggested 
that one way to do it would be to 

construct a "step rocket." This would 
consist of a series of rockets, the small­
est carrying the passengers and a frac­
tion of the fuel, the next carrying the 
first and a larger quantity of 
fuel, and the third and largest 
carrying a great deal of fuel and 
the other two rockets as excess 
or "pay load." The largest step 
would be shot first. When burned 
out the hulk would be detached 
from the other two rockets and 
the second rocket ignited. It, too, 
would be dropped off when 
empty, and the fuel remaining 
in the smallest step would be 
used to build up the final speed, 
and to supply energy for ma­
neuvering in space. 

Three such steps, it has been 
calculated, should be enough to 
get us forever away from the 
earth. If we are going to the 
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steps would work out about as follows': 

FIRST STEP 
Fuel Pay Load Construction Total 

60 tons 10 tons 10 tons 80 tons 

SECOND STEP 
480 tons 80 tons 80 tons 640 tons 

THIRD STEP 
3840 tons 640 tons 640 tons 5120 tons 
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idea why we haven't gone to the moon 
long ago, and why it will probably be 
some time yet before a successful inter­
planetary attempt is made. 

Fortunately there are other uses for 
rockets, much closer to home; uses 
which, like the automobile and air­
plane, may work a new and greater me­
chanical revolution in our civilization in 
the next 25 or 50 years. Without for­
getting the ultimate appeal of inter­
planetary flight, the rocket experiment­
ers now active in this country and other 
parts of the world are more interested 
in developing smaller rockets, un­
manned, which will fill present and 
pressing human needs. 

The rocket, unlike other engines, has 

Jt\ 
no moving parts, and consequently of­

fers certain advantages displayed 
by no other device for turning 
heat into motion. If a rocket goes 
fast enough, all of the energy of 
its fuels theoretically can be 
changed into motion. Its efficiency 
would therefore be nearly 100 
percent, whereas the best gaso­
line or steam engines fall below 
25 percent. To realize this high 
efficiency however, the rocket must 
travel at a speed equal to the 
velocity of the molecules of the 
gases being ejected from its noz­
zle. This velocity varies with the 
fuels and other conditions, but is 
of the order of a mile a second. 
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AT first glance this seems so 
fast as effectually to barthe 

use of rockets in any ordinary 
pursuit. Indeed, it does blast 
the hopes of those early en­
thusiasts who sought to tie 
rockets to automobiles, rail­
road cars, and airplanes, with 
the idea of supplanting gaso­
line and steam engines for this 
work. At the low speeds trav­
eled by cars and airplanes, 
rockets are woefully ineffi­
cient ; the amount of fuel that 
has to be carried to keep them 
running defeats the whole idea. 

moon, a single additional step­
four in all-would bring us 
back, because the moon's gravi­
tational attraction is much less 
than that of the earth. If we are 
going to Mars, we would proba­

A rocket designed by Bernard Smith and the author. 
Height, 66 inches, w.eight, 20 pounds, thrust, 60 pounds. 
A, combustion chamber; B, exhaust nozzle ; C, gaso­
line tank ; D, nitrogen pressure tank ; E, oxygen tank ; 
F, thrust augmentor ; G, parachute ; H, exterior view 

Fortunately it is not neces­
sary to hitch this Pegasus to a 
wheelbarrow. In the lower por­
tions of the earth's atmosphere 
speeds of a mile a second 
would be out of the question, 

bly need two additional steps ; to Venus 
three, to provide energy for the return. 

Now, if we assume a pay load of ten 
tons, consisting of a crew of four men 
and necessary equipment, and a 3 to 1 
ratio of fuel to non-fuel load, the total 
weight of a three-step rocket, ready to 
start on an interplanetary journey, would 
be about 5120 tons. This is certainly 
not an impossible size for such a craft. 
But when it comes to adding a fourth 
and fifth step, the total starting weight 
mounts with great rapidity. The first 

A fourth step added to this rocket 
would have to be large enough, obvious­
ly, to carry all the others as pay load. 
Assuming the same ratio of pay load, 
fuel, and construction, it would bring 
the total weight up to about 40,960 tons 
-an interplanetary vessel about as 
large, though probably not as costly, as 
a first-class battleship. 

These figures give a pretty graphic 

, After calculations by Hermann O berth, an 
Austrian rocket experimenter. 

but the density of the atmosphere falls 
off rapidly, and at an altitude of about 
ten miles there is only about one tenth 
as much air as at sea level. Rock­
ets could travel at their full speed in 
the stratosphere. Thus, if we wished to 
shoot a rocket from New York to Paris, 
instead of dawdling along for 26 hours 
as Lindbergh did, we could make the 
hop in about 50 minutes, or, allowing 
plenty of time for reaching the strato­
sphere at the beginning and maneuver­
ing for a landing at the end, a maximum 
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l-'}}otos by Al fred llest 
Rocket shown on preceding page. Circle:  Blast chamber and fuel inlet valves. 
Upper left and upper right: Bernard Smith with motor assembly. Lower left: 
The unfinished rocket. Lower right: Looking into blast chamber toward nozzle 

of an hour and one half to two hours. determined upon, of making a strictly 
We could bring San Francisco or vertical flight, and finally of returning 

Los Angeles within an equal time- gently to earth with their precious in­
distance from New York. Possibly sue- struments. 
cessful rocket shots carrying mail and The first step in constructing them 
express-even passengers-could be will be to select the proper kind of fuel 
made between New York and Chicago and devise ways to control it. One of 
and other relatively short distances. For the fuels must be oxygen, presumably in 
cities separated by less than about 1000 liquid form. Liquid oxygen boils at an 
miles, however, we shall probably have exceedingly low temperature (-182.9 
still to depend on the old-fashioned air- degrees, Centigrade ) and is hard to 
plane, automobile, and railroad, for it keep, especially in a rocket where only 
would hardly be economical to operate a few feet away combustion is releasing 
rocket routes over short distances. The heat rivaling that of an oxy-hydrogen 
flight from New York to Chicago would flame. The other fuel now being used in 
take about 20 minutes to half an hour. most American and German experi­

To modern ears, which have heard 
the roar of fast airplanes, these pre­

dictions should not seem so very fantas­
tic. However, I think we need not look 
even for New York-Chicago rocket 
flights for a year or so yet! This will be 
the running stage of rocket develop­
ment, and we have not yet learned to 
walk. 

The experiments now being made in 
this country by the American Rocket So­
ciety and its contemporaries abroad 
look mainly toward the development of 
so-called altitude rockets. It is the aim 
of the experimenters to develop rockets 
that will shoot straight up to a given 
altitude, carrying various kinds of sci­
entific instruments to gather data in the 
stratosphere. Such rockets, to be useful, 
must be thoroughly dependable. They 
must be capable of reaching the height 

ments is gasoline. 
This combination, liquid oxygen and 

gasoline, gives an explosive force ap­
proximately ten times as powerful as 
T.N.T. Rockets so fueled are no toys 
for children to play with. Rocketry has 
already had its martyrs-Max Valier in 
1930, and only a few months ago Rein­
hold Tiling and two of his assistants, to 
name only four of them. Several others 
have been injured, including Dr. Rob­
ert Esnault-Pelterie, the French aero­
nautical engineer, who lost several fin­
gers in an explosion of rocket fuels. 

Nevertheless, the two fundamental 
problems of rocketry-how to use and 
control explosive and . volatile liquid 
fuels, and how to burn them properly to 
produce the necessary thrust, have been 
solved. A year ago, on a sandy island 
off Staten Island, New York, the ex­
perimenters of the American Rocket 

Society, then called the American Inter­
planetary Society, shot a liquid fuel 
rocket which, despite the fact that its 
oxygen tank burst at 300 feet because 
of excess pressure, demonstrated be­
yond a shadow of a doubt that the motor 
and fuel supply system devised by the 
society's engineers was a success. 
Liquid fuel rockets had previously been 
shot-in Germany, by members of the 
Verein fur RaumschifJahrt and others, 
and in this country by Dr. Robert H. 
Goddard, of Clark University-but none 
had come so near solving the funda­
mental problems of rocketry as that of 
the American Interplanetary Society. 

THESE milestones, poor and unim­
portant as they may seem to persons 

who dream of conquering interplane­
tary space, are really fundamental to 
the conquest of a new engine of trans­
portation. Rocketry today is in about 
the same position as aviation before the 
flight of the Wrights at Kitty Hawk. 
Sooner or later, perhaps yet this year, 
a demonstration will be made of such 
spectacularity and consequence that the 
building of rockets will thereafter be­
come as "respectable" as aviation. When 
that happens, the country's best engi­
neers, many of them now deterred by 
the faint aroma of ridicule still associ­
ated with the field, will turn to and de­
velop rockets as they have developed 
aviation and automobiles, both of which 
went through the same long periods of 
travail and small experiment. 

Rapid advancement today is being 
much delayed by lack of finances, as is 
many another important field of experi­
mental work. It is for this reason mainly 
that rocket societies have grown up here 
and abroad ; experimenters are thus 
able to pool their resources and ideas, 
and build rockets which would other­
wise never get beyond the plan stage. 
In this way, also, persons who are in­
terested in rockets and questions of 
rocket flight but not actively engaged in 
experimenting, can contribute small 
sums, through membership dues, toward 
experimental work, and at the same 
time receive their fill of rocket talk 
through the publications of the societies. 
The American rocket magazine is Astro­
nautics, an official publication of the 
American Rocket Society. The new Brit­
ish group publishes the Journal of the 
British Interplanetary Society. In Ger­
many a periodical, Die Rakete, has been 
published for several years and has re­
cently been replaced by Das Neue 
Fahrzeug. 

The rocket societies in various coun· 
tries now probably total two or three 
thousand members. The German society 
recently had more than 1000 members. 
The American society, much younger, 
has about 300 members ; the British so­
ciety about 100. Membership in all of 
them is steadily growing. 



F WITH C LOWERS YOUR AMERA 

THE ability to make pleasing pic­
tures of flowers depends largely on 
the knack of seeing flowers as pic­

tures. Flower lovers, possessing the 
ability to acquire the pictorial view­
point, may now preserve permanently 
in picture form the beauty of their gar­
dens with a new type of film which was 
made available for amateur photogra­
phers during the past year. Super­
sensitive panchromatic film is highly 
color sensitive throughout the whole 
range of colors appearing in the gar­
den. With it well-balanced flower pho­
tographs are possible. 

Actual colors cannot, of course, be 
rendered but, in tones ranging from 
black to white, this film reproduces 
colors much nearer their true relation­
ships to each other and in their correct 
values as the eye sees them. 

SUCCESSFUL photography can be 
carried on with very little equip­

ment and with limited experience. Ex­
cellent pictures have been made by one 
amateur with a 3A Kodak equipped 
with an f /6.3 lens, a 75-cent portrait 
attachment, a tripod, two pieces of 
cardboard, one grey and one black for 
backgrounds, and several pieces of 
string, the last named simply for tying 
flowers in place. 

As a general rule light from directly 
overhead is not desirable. The slanting 
rays of early morning or late afternoon 
sun produce the most satisfactory re­
sults. Since the blossoms usually turn 
toward the sun, the camera should be 
placed at such an angle that shadows 
will be cast by parts of the blossoms. 
This will cause each 
blossom to stand out 
individually because of 
the delicate shadow in 
each. Perhaps the most 
ideal time for flower 
photography is on a 
hazy day when the sun 
is under light clouds 
and there are no air 
currents to disturb the 
delicately poised blos­
soms. 

Greater care must 
be exercised in photo­
graphing small light 
colored flowers than 
for those of larger 
structure. Direction 
and intensity of light 
must  be c a r e f u l l y  

Tree peony_ Hazy bright spring 
day, portrai't attachment, 1 / 10, f /22 

judged when small delicate blossoms 
are the subject. 

So much for the "posing." 
Having selected your flower subjects 

and set your camera on a tripod in a 
position to take full advantage of avail­
able light, the flowers are grouped by 
tying with pieces of string into an 
artistic arrangement. Often it may be 
possible to make your picture against 
a natural background of green shrub­
bery. Sometimes, however, when either 
a specially small group is desired or 
the background is not sufficiently con­
trasty, cardboard backgrounds of white 
or varying shades of grey may be in­
serted. 

All arrangements being complete, the 
exposure is made. As you are familiar 
with the characteristics of your own 
camera you will be the best judge of 
what diaphragm opening to use and 

how long the photograph must be ex­
posed, bearing in mind that the super­
panchromatic film is about twice as 
"fast" as ordinary film in daylight. 
The portrait attachment simply permits 
a close-up not possible with the ordi­
nary camera lens. This portrait attach­
ment . naturally is unnecessary for 
cameras capable of being focused down 
to close-up positions. 

A LTHOUGH panchromatic film is 
1i. sensitive to all colors, it is more 
sensitive than the eye to blue and violet 
light, in comparison with green and red 
light. The way to prevent blue and 
violet from having an undue effect upon 
the film is to use a color filter that will 
sufficiently subdue them before they 
reach the film. 

For flower photography, the new 
pale green Wratten X-l filter, available 
through dealers from the Eastman 
Kodak Company, would probably be 
the most satisfactory to those wishing 
to do a still more careful job of color 
rendition than panchromatic film with­
out a filter can do. The X-l filter gives 
complete color "correction" with super­
sensitive panchromatic film. 

Those who already possess a camera 
color filter would doubtless find it giv­
ing a good amount of correction, but 
the correction would be less complete 
with panchromatic film than that pro­
vided by the X-l. 

When the X-l filter is used, four 
times as much exposure must be given 
as for super-senSItlve panchromatic 
film without the filter. When the color 
filter is used, twice as much exposure 

must be given. 
When a portrait at­

tachment is already 
over the lens, a filter 
can be added by re­
versing it, with the 
front of the filter 
against the portrait at­
tachment, and then 
taping the two ele­
ments together.-Next 
month : Another article 
on photography for the 
advanced amateur. 

Close-up of viburnum 
blossoms_ Hazy light at 
1 1  A.M., exposure 1 / 10, 
f /22, with portrait at· 
tachment over the lens 
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N EW CONSTITUENTS 
In the Existing Maze of Lines in the Solar Spectrum, Those of 

New Elements Are Still Being Discovered, Adding 

Further to Our Knowledge of What 

the Sun Is Made of 

By 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 D irector of the Observatory at  Princeton University 
Research Associate of the Mount Wilson Observatory of the Carnegi e Institution of Washington 

Retiring Presi dent of the American Association for the Advancement of S c i ence 

THERE have been several announce­
ments in the daily press lately con­
cerning the discovery of new con­

stituents in · the sun, the stars or the 
planets. Most of them have been accu­
rate-good evidence of co-operation be­
tween investigators and press repre­
sentatives. But the reader may well be 
left pondering over various aspects of 
the matter. 

Why is it that, at this advanced stage 
of physical science, there are new dis­
coveries left to make, especially in so 
intensively observed a body as the sun? 
Why have some of the new discoveries 
dealt with familiar elements such as 
phosphorous, samples of which can be 
found in every house where there is a 
box of matches ? And how can the in­
vestigator be Sure that he is right? 

The rudiments of the subj ect are 
familiar to us all. The atmospheres of 
the sun, the stars, and for that matter 
of the planets, absorb certain specific 
kinds of light. The spectroscope, by its 
extraordinary selectivity, separates out 
the mixed radiation which is fed into it 
and reveals the gaps_ We have then only 
to find what substance absorbs light of 
the precise wavelength corresponding to 
each gap ( or dark line ) to complete our 
spectrum analysis. It all sounds very 
easy, but it is no child's play in practice. 

I
N the first place, there are enormous 
numbers of lines to deal with. The 

solar spectrum, from its ultra�violet 
limit to the red where Rowland's classi­
cal work stopped, contains more than 
20,000 lines, some strong, some weak, 
but all permanently present. The exten­
sion into the infra-red with the aid of 
new types of photographic plates which 
Mr. Babcock is now making at Mount . 
Wilson, will add thousands . more, and 
still other thousands are found in the 
spectra of sunspots . . All told, the solar 
spectroscopist will soon have to deal 
with more than 30,000 lines. 

Meanwhile the physicists in their 
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laboratories have been at work on ter­
restrial spectra, mapping and measur­
ing those of one element after another, 
down to the very rarest, under varied 
conditions of excitation. Some elements 
-for example hydrogen-give simple 
spectra containing not more than 50 
lines. Others, like iron, show thousands 
of lines, and some heavier elements like 
the rare earths are even worse. Though 
the great work of measuring and re­
cording all these spectra is not yet fully 
completed, the number of lines already 
tabulated must be more than 50,000. 

Only a beginning has been made on 
the greater task of measuring the band 
spectra produced by compounds. There 
are hundreds of compounds which can 
be set emitting or absorbing light with­
out decomposing them. Every one of 
them has a spectrum of great com­
plexity, packed so closely with lines in 
many places that only the most power­
ful instruments can resolve them. The 
total number of lines in these band 
spectra-most of them still awaiting 
measurement and discussion-may well 
be a million. It will not be in our days 
that the spectroscopist need weep be­
cause he has no more worlds left to 
conquer. 

O
NE might imagine a student set 
down before two great books, one 

containing accurate positions of the 
30,000 solar lines and another equally 
good data for the still more uncom­
mon observations of the laboratory, and 
told to find out what the sun was made 
of. At first, if he had the spirit of the 
true investigator, he would rejoice at the 
wealth of 'material before him. But very 
soon he would realize that he was suffer­
ing most acutely from the traditional 
"embarrassment of riches." In every 
angstrom unit of the spectrum (a tiny 
bit, only one sixth as wide as the in· 
terval between the yellow sodium lines Y 
he would find on the average about five 
solar lines and as many laboratory ob· 

servations. There would be fewer in 
the red, but more in the ultra-violet 
where the lines are very numerous. 

With such a host of lines it is evident 
that many of them in our list will co· 
incide with some of the others by pure 
chance. Many of these spurious agree­
ments will be imperfect and can be ex­
posed by more accurate measures, but 
there will be a considerable residue of 
cases in which the agreement, though 
meaningless, is within the error of the 
best measures. It is possible and, in­
deed, fairly easy to calculate from the 
theory of probability how many such 
accidental agreements within a given 
limit should be found per thousand 
lines. Only if, in a given case, we get 
a decidedly larger percentage of agree­
ments than this, is it worth our while to 
pursue the subject. 

F
ORTUNATELY, however, we have 
other tests than this, and simpler 

ones. The laboratory spectra of any 
given substance contain lines of very 
different intensity-some hundreds or 
even thousands of kinds stronger than 
others. Common sense suggests that, if 
we find agreement with solar wave­
lengths for some of the weak lines while 
the strong ones are absent, we are de· 
ceived by accidental coincidences. But 
if the strong lines agree with faint solar 
lines, we need not worry about the ab­
sence of weak ones. This obvious test 
has been applied for decades, but it has 
some refinements which are not so 
simple; For example, the spectrum of 
barium, as observed in the ordinary arc, 
has strong lines in the red, the orange 
and yellow, the green and the blue. 
Three of the orange and yellow lines, 
and two in the blue, show strongly in 
the sup.. The others, though even strong· 
er in the arc, are not present in the sun 
at all. This very serious puzzle was 
solved when it became known that the 
orange and blue lines were absorbed 
by ionized barium atoms and the others 



OF THE SUN 
by neutral atoms. In the intensely heat· 
ed solar atmospheres, practically all the 
barium atoms have an electron knocked 
off them, so that only the first set of 
lines appear. In the electric are, though 
the atoms are ionized in the hot core, 
they recombine with the free electrons 
in the cooler "flame" which surrounds 
it, and both sets of lines appear. 

Before we can be sure that an ob· 
served coincidence between a solar and 
a laboratory line has a real meaning 
we must know not merely the exact 
position of the two, and their intensities, 
but also just what the atom or molecule 
is doing when it produces this line. Is 
it neutral or ionized ? Is it in its normal 
state, or "excited" by previous loading 
with a store of energy '? And what other 
stronger lines ought to appear if this 
one is really what we suspect ? 

Analyzing the structure of a spec· 
trum itself is curiously like solving a 
cross-word puzzle, but determining 
whether an element is present in the 
sun often requires real detective work. 

The obvious cases, like iron and 
nickel, where hundreds or even thou­
sands of lines agree perfectly, were dis­
posed of long ago. But the hard cases, 
where only a few of the strongest 
accessible lines show in the sun and 
these but faintly, have only been cleared 
up recently. Sometimes, even now, it is 
difficult to reach a verdict. For example, 
two or three of the strongest lines of 
tin agree satisfactorily with faint solar 
l ines in the ultra-violet. But one other 
line of about equal strength does not 
show up. Whether the observed co­
incidences are mere accidents is not yet 
certain. We know of no other substance 
that produces lines in j ust these posi­
tions, but by no means all the possibili­
ties have been exhausted. Osmium is 
still more annoying. I t has several of 
the strongest lines in the accessible part 
of the ultra-violet, but every one of these 
f aIls so close to a line of iron or some 
other abundant element that the latter 
"mask" them in the sun, and we can­
not tell whether or not they are there. 

SOMETIMES an earlier verdict has to 
be reversed. Thallium, for example, 

has two very strong lines ( due to the 
neutral atom) in the green and the 
ultra-violet. Both agree with very faint 
solar lines. But the green line is not 
strengthened in some spots. Now thal­
lium is easy to ionize, and few of its 
atoms must remain neutral in the sun. 
In the cooler spots the proportion 

should increase ten-fold or more, hence 
if this were really a thallium line it 
would be notably stronger in the spot 
spectrum. This coincidence is acci­
dental, and grave doubt is thrown on 
the ultra-violet line-which cannot be 
tested like the other, since the spot 
spectrum has never been observed in 
this region. 

An almost opposite case is that of 
caesium. This is so easy to ionize that 
the neutral atoms sholJld not appear, 
even in the spots. Several strong lines of 
the ionized atom agree with faint solar 
l ines, but when the spectrum was fully 
analyzed it was found that these lines 
were absorbed only by atoms which 
were not merely ionized but very highly 
excited. The proportion of atoms which 
are so greatly stored with energy can 
be calculated, and comes out vanish­
ingly small, so again a chance agree­
ment has "deceived the very elect." 

THOUGH two elements have thus 
been lost to the list of those record­

ed as present in the sun when the re­
vision of Rowland's table was published 
six years ago, five have been added. 
One of them-platinum-comes in be­
cause of new lists of the strongest lines, 
a few of which were found to be present. 
Two others, lutecium and tantalum, 
were added by new and accurate mea­
sures in the laboratory which made it 
possible to be sure of the exactness of 
agreements that were previously uncer­
tain. Tantalum, by the way, has just 
been detected by Dr. Kiess of the 
Bureau of Standards. 

Fluor ine has been identified in still a 
new way. The lines of the atoms do not 
appear, but a compound with silicon 
gives strong bands which are faintly but 
definitely present in the sun. Finally, 
for the moment, we have phosphorus. 
This is hard to ionize and only the 
neutral atom and its spectrum need be 
considered. All the strong lines in this 
are in the far ultra-violet, hidden hope­
lessly behind the veil of ozone in the 
earth's atmosphere of which we wrote 
a few months ago. Theory indicated 
that there should be more lines in the 
infra-red, and these were discovered a 
year or two ago by Dr. Kiess. Shortly 
afterward the same spectral region-in 
the vicinity of 10,000 angstroms-was 
measured at Pasadena by Mr. Babcock. 
Miss Moore at Princeton, who has had 
very extensive experience in these mat­
ters, recognized the coincidence of three 
solar lines with lines of phosphorus. 

By itself this might be due to accident, 
but these three lines are the three 
strongest in the phosphorus spectrum, 
the next in order having only half the 
intensity. Moreover, next to the in­
accessible ultra-violet lines, they should 
be the strongest in the whole spectrum 
of the element. In view of this, Miss 
Moore's conclusion that the presence of 
phosphorus in the sun is "reasonably 
certain," appears to be quite conserva­
tive. 

Though the lines are weak and there 
are a few atoms at work absorbing them, 
the amount of phosphorus in the sun 
must be very considerable, for the 
absorbing atoms are in a highly excited 
state and the number in the normal 
state (which absorb the ultra-violet 
lines ) is doubtless many thousands of 
times greater. 

FROM the same studies the evidence 
for sultur in the sun has been greatly 

strengthened. Three strong lines were 
discovered some years ago by a Ger­
man, Dr. Meissner ; the latter work has 
brought the list up to more than twenty. 

Phosphorus and sulfur in the ionized 
state were identified in the hotter stars 
several years ago. More recently two 
elements not represented in the solar 
spectrum have been identified in stars 
of the same sort. Ionized neon was de­
tected by Menzel a few months ago, 
and the neutral element at Mount 
Wilson a little later ( in a cooler star ) . 
Now comes from the Yerkes Observa· 
tory the discovery by Dr. Morgan of a 
number of lines of ionized argon in the 
star Upsilon Sagitarii. Comparison with 
the strongest laboratory lines leaves no 
doubt at all of the identification, and 
one more element is added to the list 
of those whose existence outside the 
earth has been demonstrated. 

One more spectroscopic announce­
ment came by telegraph from the Lowell 
Observatory to the recent meeting of 
the National Academy of Sciences. In 
co-operation with the University of 
Michigan, evidence has been obtained 
that the remarkably heavy bands which 
appear in the spectrum of Uranus and 
Neptune, and less strongly in Saturn 
and Jupiter, are for the most part due 
to methane. The quantity of gas re­
quired to produce so great an absorp­
tion must be very large. If some benevo­
lent magnate could only lend the spec­
troscopists a few miles of large-bore gas 
pipe, and fill it with the natural gas 
(mostly methane) which is produced in 
such enormous quantities, it would be 
possible to determine how much of the 
gas there is above the planets' surfaces, 
and then perhaps to find what the 
temperature of Neptune must be to keep 
the gas from condensing.-Princeton 
U niversity Observatory� April 29, 1934. 
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OF the many strange devices to be 
found in scientific laboratories 
perhaps none is stranger than a 

certain unimposing crystal ring in the 
Bell Telephone Laboratories in New 
York. From this glistening ring go im· 
pulses which regulate great broadcast· 
ing stations ; impulses which measure 
the flow of time ; impulses which clock 
the planets in their unending gyrations. 

The crystal ring plays an important 
role in the forward march of science. It 
helps the scientists at the Laboratories 
in their constant quest for greater 
knowledge ; it permits them to peer 
further into the unknown and to solve 
the mysteries and secrets of nature. It 
divides the second, man's smallest 
named division of time, into 100,000 
parts and, therefore, is capable of mea· 
suring periods of a few minutes with 
an accuracy of one part in 5,000,000 ! 

But why divide the second into such 
small parts ? Wherein lies the need ? 

The answer is that all of science and 
much of our everyday life depends 
upon a few definite standards. To the 
scientist, the fundamental units are 
those of length, the centimeter ; weight, 
the gram ; and time, the second. The 
unit of length and the unit of weight 
are definite, man· made blocks of metal. 
The unit of time, the second, is a much 
less tangible thing ; and the measure· 
ment of time takes us back to the very 
beginning of time itself. 

To trace the evolution of modern 
time measurement, we must go back 

to the mysticism, the superstition, and 
sun-worship of the Chaldeans. These 
ancient people evolved the seven days 
of the week from the Sun and Moon and 
the five planets : Venus, Mars, Mercury, 
Jupiter, and Saturn. They worshipped 
the planets as gods and the Sun was 
their greatest god. The Moon, which 
ruled at night in place of the Sun, was 
the god next in esteem. One day each 
week was set aside for special worship 
of the Sun and this day became Sun Day 
or Sunday. Likewise the second day of 
their week became Moon Day or Mon­
day. 

The time required by the sun to 
traverse its path through the belt of the 
ecliptic was divided into the 12 con­
stellations of the Zodiac to form the 12 
months of the year. The day was divided 
into 12 hours and for a smaller divi­
sion of the hour they turned to their 
mathematical system in which the figure 
60, called Sos, was regarded as a mystic 
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Quartz Crystals Furnish the Basis for 

Time Keeping of Extreme Accuracy 

A group of quartz crystals as they 
are delivered to the cutters' bench 

number derived from the five planets 
and 12 constellations. The hour was 
divided, by this mystic number 60, to 
obtain the minute and the minute was, 
in turn, divided into 60 parts to obtain 
the second. 

The first record of a time machine was 
that called the clepsydra. The word is 
of Greek origin and signifies "water­
thief." The machine was in reality a 
water clock which measured time by 
the ascent or descent of a float on the 
water in a vessel into which or out of 
which water slowly dripped. 

The first mention of a sundial is 
found in the Bible ( Isaiah, 38: 8 )  in the 
period of 700 B.C. However, Anaximan­
der, a Greek astronomer ( 610-547 B.C. ) 
is credited with the invention of the 
sundial. It is known that the early 
Egyptians used obelisks as sundials by 
measuring the time of day according to 
the length and direction of the shadow 
cast by the obelisk. 

TOOTHED wheels were known about 
300 B.C. but it was not until 145 B.C. 

that they were first applied to clepsydras 
to cause a pointer to revolve over a dial 
plate on which hours were marked. This 
machine was made by Ctesibius in 
Alexandria. Pope Sylvester made a 
clock at Magdeburg about the year 996. 
In 1583, Galileo discovered the prin­
ciple of the pendulum, and in 1657, 
Huygens, who was born at the Hague, 
presented to the government of his na­
tive land the first pendulum clock ever 
made. From then on, the art of clock 

making evolved rapidly until today our 
modern ship chronometers are accurate 
to about one second each day or per­
haps 300 seconds a year. 

The second, as it is universally ac­
cepted today, is in reality 1/86,400 of 
the mean solar day, or 1/86,400 of the 
average time over the period of a year 
that it takes the earth to make one 
revolution about its axis. Time, there­
fore, is a substance of astronomy and 
for its precise and constant determina­
tion, we are in the hands of astronomers. 

A diamond saw is used to cut the 
crystal into slabs of varying size 

Nightly, in clear weather, time is 
checked by observing the transit of the 
fixed stars as they traverse the cross 
hairs of powerful telescopes. Hundreds 
of observations at numerous observa­
tories are the basis of our time. Between 
observations, we trust to clocks. 

Most precision clocks depend for 
their accuracy on the swing of a pen­
dulum. Under conditions of constant air 
pressure and temperature, and undis­
turbed by earth tremors, an astronomi­
cal clock can be counted upon to tick 
off seconds of extreme precision. By 
adjustments from star observations, any 
tiny errors that might creep into the 
rate of swing of the pendulum may be 
corrected. 

Astronomical clocks have certain 
limitations . .  They are large, they must 
be mounted in vibration-free vaults and 
require the utmost in care and protec­
tion. The interval of time they originate 
is usually an even second. Another de­
vice, the electrically driven tuning fork, 
*Courtesy Electrical Research Products, Inc. 
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has been employed as a standard of 
time, sub·dividing the second into rea· 
sonably small parts. Many tuning. fork· 
controlled devices are in commercial 
use. But what is the scientist to do if his 
problem requires an exact one hundred 
thousandth or millionth of a second ? 
His pendulum device or his tuning fork 
are of small avail. 

We speak in these days of a radio . 
station operating on a frequency of 600 
kilocycles, meaning 600,000 oscillations 
a second. The Federal Radio Commis­
sion says this frequency must be main­
tained between 599,950 and 600,050 per 
second. This is but one of many cases 
requiring the splitting of the second 
into an unbelievable number of exactly 
equal parts. 

To most of us, perhaps, such frac­
tions of a second are amazing. That 

they can be measured and counted with 
an accuracy of one part in millions is 
still more amazing. But with the aid of 
the crystal ring, it becomes a simple 
matter. 

The principle on which this ring 
works may be demonstrated with a com­
mon lump of sugar. If a sugar lump is 
broken in two in the dark a small bluish 
glow may be seen in the fracture. The 
explanation of this phenomenon is that 
when certain crystalline substances are 
subjected to strain, small currents of 
electricity are set up in the crystals. 
Science has known this for many years. 
It has also known that if a crystal is 
put in the field of a small pulsating 

S C I E N T I F I C  A M E R I C A N  

made to indicate millionths of a second. 
Great possibilities were seen in these 

vibrating crystals. The crystal finally 
decided upon was quartz since it is one 
of the most stable substances known. 
The final shape became a ring several 
inches in diameter and about an inch 
thick. In a room on the seventh floor 
of Bell Telephone Laboratories are four 
of these crystals. Three of them divide 
the second into one part in 100,000. The 
fourth vibrates at a slightly different 
rate and is used for checking the other 
three. In case lower frequencies are 
required, intricate vacuum tube cir­
cuits, known as sub-multiple generators, 
step down the frequencies of the crystals 
to lower ranges. This step-down is made 
in three stages. One stage steps down 
from 100,000 cycles to 25,000, the next 
from 25,000 to 5000, and the final from 
5000 to 1000. 

Although this apparatus was devel­
oped primarily as a standard of fre­
quency, it is inherently a standard of 
time as well. A frequency of exactly 
1000 cycles per second is one in which 
the individual cycles are each accurately 
a thousandth of a second in duration. 
By employing some means of counting 
the cycles, therefore, a clock is secured 
that is as precise in its time determina· 
tions as is the original crystal oscillator 
in its frequency of vibration. By using 
a synchronous motor, and allowing this 
motor, through suitable gearing, to drive 
the hands of the clock, the required 
time-piece is available. The clock, thus 
constructed and in use at the Labora· 
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tories, has a mechanism which gives off 
one-second impulses and is daily 
checked against the one-second time 
signal pulses sent out from the Naval 
Observatory at Washington from star 
observations. Even unchecked, the error 
of these amazing crystals would amount 
to not more than ten seconds a year, or 
one part in 3,000,000 ! 

The frequency of the crystal is only 
to a small degree affected by tempera­
ture changes. To eliminate any possible 
variance, the temperature of the crystal 
itself is controlled automatically to 
within a hundredth of a degree centi­
grade. 

THE standard frequency impulses of 
this crystal oscillator, within the 

limitations of the transmission system, 
may be sent by wire anywhere. They 
may be transmitted over the regular 
long distance telephone wires. Thus, 
for instance, high precision electric 
clocks could be checked from any point 
in the country by transmitting a stand­
ard frequency over telephone wires. 

Likewise, wherever a standard fre­
quency is desired, for purposes other 
than timekeeping, the magic ring stands 
ready to serve. Many great broadcasting 
stations now control their transmission 
frequencies by means of it. Actually, 
it is possible to control the frequency 
of every station in the country from this 
quartz circlet. Indeed, wherever time or 
frequency measurements are made or 
compared, this one magic ring may serve 
as the master for the entire country. 

By the use of this master time source, 
new standards are brought to all users 
of precision time. Its industrial uses 
are endless. 

After the sawing operation, selected slabs of crystal plate are further cut into 
rings. The plate, two of the rings, and the core disk are shown above 

It is one of the marvels of our great, 
modern, mechanical and electrical sys­
tems that their control is for the most 
part centered in devices that are tiny, 
when compared with the forces they 
command. The simple little crystal 
circlet, only yesterday an inanimate 
thing with unknown potentialities, is 
today a tool useful for manifold pur­
poses. Through expert scientific re­
search it has become a great controlling 
force. 

electric current it will vibrate mechani­
cally, and conversely, that it becomes 
electrified, alternately positive and nega­
tive, when pressure is reversed periodi­
cally. 

Here then is one method of obtaining 
electric currents at high frequencies by 
using crystal vibrators which maintain 
their oscillations with a high degree of 
uniformity. The action is not unlike that 
of a pendulum which, as it swings one 
way, becomes positively charged and 
as it swings the other becomes nega­
tively charged. Instead of indicating 
seconds or half seconds by its oscilla­
tions, however, such a crystal can be 

Various forms into which quartz crystals have been shaped during the course 
of experimental work. One of the rings mentioned in text is at right 



EUGENIC STERILIZATION 

The author 

NATURE'S m
.
ethod of insuring the 

survival of mankind and promot­
ing a certain amount of progress, 

was to kill off, by severe conditions of 
life, the weak and unfit ( and, inciden­
tally, many others ) while the children 
of the strong, able, and intelligent had 
a better chance to survive, reach ma­
turity, and become the parents of the 
next generation_ 

The progress of civilization has made 
many changes in this primitive and 
ruthless but effective program of natu­
ral eugenics_ The increasing complexity 
of culture and science has resulted in 
the failure of the more intelligent part 
of the population to produce enough 
children even to replace their own 
numbers_ The reasons for this, found in 
a great range of educational, social, 
biological, and particularly economic 
factors, are too complicated to analyze 
here in detaiL 

On the other hand, these factors have 
not made themselves felt to the same 
degree among the feeble-minded, the 
unstable, the restless, the alcoholic, and 
the chronically dependent paupers_ Not 
only has the birth rate in these groups 
continued relatively high, but the 
progress of civilization, human sym­
pathy, and charity have intervened in 
nature's plan, rescued these weak and 
defective children, nursed them to ma­
turity, and allowed them to reproduce 
children who often perpetuated their 
own type and weakness. 

The resulting trend toward race de­
generacy is evident in statistics so well 
known that they need not here be re­
hearsed_ The average family of the 
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Human Betterment Demands It 

By E. S. G 0 S N E Y 
President, H uman Betterment Foundation 

Pasadena. Cal ifornia  

college graduate in the United States 
has been standardized at two children. 
The average family which sends a child 
to the home for the feeble-minded in 
California consists of four children ; 
and the family which has been de­
pendent upon the county charities for 
five or more years contains five children. 

No one will deny that there is in each 
generation some degree of inheritance 
of physical and mental fitness. There­
fore, on any theory of heredity it is 

tion ever since it was first used officially 
in the United States 35 years ago. 

The progress of eugenic sterilization 
has resulted from the discovery of sur­
gical operations that would prevent 
parenthood without unsexing the indi­
vidual or altering his life in any other 
way. "Sterilization", to many, suggests 
the crude, cruel, and mutilating prac­
tice of castration, used for one reason 
or another since the dawn of history. 
There is no comparison. The eugenic 

WHAT DR. ADOI.F LORENZ THE FAMOUS 

VIENNESE SURGEON SAYS OF STERILIZATION :  

"I BELIEVE i n  sterilization of the unfit," said Dr. Lorenz, 
"because it is the duty of medicine to prevent disease and 

this is one means of prevention, mental and otherwise. 
"I believe it should apply to all mental cases, congenital 

drunkards, criminals, moral defectives. It is to be hoped it 
will be successful in Germany, and most probably it will be 
successful. It eventually will come to all civilized countries as 
a means of getting rid of the scum of humanity." 

clear that under existing conditions the 
average level of intelligence and of 
physical and mental fitness in the Amer­
ican population is declining steadily 
from generation to generation. The exact 
rate of this decline is debatable. The 
fact that the decline exists, is not de­
batable. 

Every civilized country faces a simi­
lar situation, and the past two or three 
decades have seen a vigorous and deter­
mined attempt to meet the problem, on 
a scale which has not been used since 
the vain attempt of Augustus to prevent 
the disappearance of the Roman peo­
ple, more than 1900 years ago. 

THE program of eugenics, though not 
generally understood, is as extensive 

as civilization itself. Some measures aim 
at making parenthood more attractive 
or less burdensome to the fit part of 
the population. Others aim at reducing 
the fecundity of the unfit. One of these 
measures, surgical sterilization, is so 
radical, so far-reaching in its possibili­
ties, and so humane in its application, 
that it has attracted widespread atten-

sterilization operations now used do not 
remove any gland or tissue, or inter­
fere with any flow of blood or nerve 
supply. They are a means of protection 
to the patient, as well as to this and 
future generations. Such sterilizations, 
when understood, are therefore usually 
welcomed by the subject, who feels that 
further parenthood for him or her is 
not desirable. Our survey in California 
shows that, on the whole, the best 
friends of sterilization are the patients 
and their families, for they, better than 
anyone else, know what it means to be 
protected securely from parenthood 
which they are unable to meet suc­
cessfully. 

Following the initial sterilization op­
erations in Indiana from 1899, which 
were done without any law but de­
pended merely on the consent of the 
patient, the results proved to be so sat­
isfactory that in 1907 Indiana adopted 
the first of the modern sterilization laws. 
Such laws are now in force in 27 Ameri­
can states, the following list showing 
also the year in which the first steriliza­
tion statute was adopted : 
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Indiana . 1907 
California . . 1909 
Connecticut 1909 
Washington 1909 
Iowa 1911 
Kansas 1913 
Michigan 1913 
North Dalwta . .  1913 
Wisconsin . 1913 
Nebraska 1915 
New Hampshire 1917  
Ilregon 1917 
i'()uth Dakota . . . .  1917 

Vermont . .  

Alabama . 1919 
North Carolina . 1919 
Delaware 1923 
Montana 1923 
Virginia 1924 
Idaho . 1925 
Maine . . . . . . . . . .  1925 
Minnesota ' 192;' 
Utah 192" 
Mississippi . 1928 
Arizona 1929 
West . Vlrglnla . .  1929 
Oklahoma . 1931 

1931 

In addition to this, eugenic steriliza­
tion is now on the statute books of the 
Provinces of Alberta and British Colum­
bia in Canada, of Denmark, Germany, 
the Canton of Vaud in Switz�rland, the 
state of Vera Cruz in Mexico and the 
free city of Danzig. Half a dozen other 
foreign countries are apparently about 
to adopt the measure and some of them 
may have done so before this article 
appears in print. 

A measure which thus applies to more 
than 150,000,000 civilized people, and 
of which there is 35 years official experi­
ence in the United States, has obviously 
gone far beyond the range of novelty or 
experiment. Nevertheless, adequate in­
formation as to the actual results of 
surgical sterilization was lacking until 
a few years ago. 

CALIFORNIA adopted a sterilization 
law in 1909 and it has been continu­

ously applied ever since, with about 
10,000 operations to date. This experi­
ence therefore represents the largest 
body of available evidence, and since it 
extends over a quarter of a century, a 
careful study of it should be sufficient to 
furnish conclusive proof as to how 
sterilization actually works out in prac­
tice. In order to satisfy myself and make 
this evidence available to anyone inter­
ested, so that he might study it and 
draw his own conclusions, I organized 
a group of specialists in various lines 
nearly nine years ago and undertook 
the intensive study of the first 6000 
cases sterilized. 

Most of the research was done by Dr. 
Paul Popenoe, a well known biologist 
and specialist in the field of human 
heredity, but the progress was followed 
carefully by many others and all of the 
material was submitted before publica­
tion to a group of critics representing 
every point of view and sometimes num· 
bering as many as twenty or thirty. Due 
to the care with which the study was 
made, its results have at no time been 
attacked, though they have been spread 
far and wide, and presumably brought 
to the attention of every possible type 
of critic, through the distribution of 
hundreds of thousands of pamphlets as 
well as through the original publica­
tions in a score of technical journals. 
These pamphlets, which contain the 
only first-hand study of any large body 
of evidence on the subject, are supplied 
to all who request them, and I consider 
it a testimony to the impartiality and 
accuracy of our investigation, that its 
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Dr_ Harry Sharp, called "the father of 
sterilization." While physician of the re­
formatory at Jeffersonville, Indiana, he 
began sterilization there in 1899. There 
was no sterilization law, but he proceeded 
merely by obtaining the consent of the 
patients. It soon became known that the 
results were satisfactory. In 1 905 Penn­
sylvania's legislature passed the first mod­
ern sterilization law. This, however, was 
vetoed by the governor, leaving Indiana, 
in adopting a statute in 1907, to be the 
first of the states to put sterilization into 
force with actual legal authority. Dr. 
Sharp is still alive and practicing medicine 

results are cited as conclusive alike by 
those who favor sterilization and those 
who oppose it. The results seemed so 
important, so cogent, and so worthy of 
widespread dissemination and study 
that we organized the Human Better­
ment Foundation and endowed it in 
order to carry on this educational work. 

The California law applies only to 
the insane or feeble·minded committed 
to the state institutions and is compul­
sory in its character. If it appears to the 
Medical Superintendent of any one of 
the institutions that sterilization would 
be desirable for the protection of the 
individual, of society, and of posterity, 
he reports this fact along with the evi· 
dence on which his conclusion is based. 
If the recommendation is approved by 
the Director of the State Department of 
Health and the Director of the State 
Department of Institutions, the opera­
tion is then mandatory. 

In practice, however, it has been the 
custom to get the written consent of the 
patient's nearest relative or guardian, 
and rarely is the operation carried out 
against their wishes. In most cases they 
are anxious to have it done and more 
and more frequently take the initiative 
in urging that the patient be not re­
leased without this protection. 

The operation is thus, in the great 
bulk of the cases, virtually a voluntary 
one rather than compulsory. But in 
every state it has been found desirable 
to have a compulsory feature of the law 
and a number of the states which be­
gan with a purely voluntary and per­
missive law have later altered their 
statues to introduce a compulsory pro· 
vision. 

That such compulsory sterilization is 
a legitimate exercise of the state's con· 
stitutional powers was determined by 
the United States Supreme Court in 
1927, ruling on a test case appealed 
from Virginia. In writing the decision 
of the Court on this point, Justice 
Oliver Wendell Holmes referred perti­
nently to the character of the case by 
remarking :  "Three generations of im-
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beciles are enough." He pointed out 
further that when no one contested the 
right of the state to demand sacrifice of 
life on the part of its ablest citizens in 
time of war, it would be strange indeed 
if it could not in time of peace demand 
from some of its least useful citizens, 
for the protection of posterity, a sacri­
fice much smaller than that of life­
one in most instances regarded as not 
a sacrifice at all, but rather a protection. 

The compulsory feature is desirable, 
even though rarely used, for a number 
of reasons. In the first place, the patient 
may have no known or accessible rela­
tives. In the second place, the relatives 
may be as irresponsible as the patient 
himself. In the third place, the husband 
or wife sometimes wants sterilization 
done but is reluctant to sign an applica· 
tion, not knowing what attitude the part­
ner might take to it later, and therefore 
urges the institution to go ahead on its 
own responsibility. Finally, there are 
occasional cases in which the family 
takes a view of the matter which. can 
hardly be shared by their fellow citizens. 

ACASE illustrating this point, even 
though extreme, is presented by a 

woman with manic· depressive insani"ty, 
committed to one of the psychopathic 
hospitals. Her mother and sister had 
died insane, her brother had committed 
suicide while presumably insane, her 
husband was a sickly carpenter. They 
already had seven children. The Medi­
cal Superintendent told her she would 
probably be in and out of the hospital 
the rest of her life and suggested that 
she be sterilized since she could not 
take care of the children she already 
had ; since any children she had would 
inherit some tendency to mental dis­
ease ; and since any future pregnancy 
would probably precipitate another 
breakdown. She said she would talk it 
over with her husband. Later she ad­
vised the Superintendent that they had 
agreed that she should not be sterilized. 
"Y ou know," she said, "we already have 

(Please turn to page 52) 



ANGLING HAS 
By J .  E .  N I E L S E N ,  B .  S c . 

To one who is not a fisherman, an· 
gling appears to consist of endless 
waiting and watching for a j erk or 

tremor in a line with a baited hook, reo 
quiring patience far in excess of any 
other sport. 

An angler, however, has abundant 
time to reflect about countless problems 
and, besides, the open air provides good 
appetite. Therefore angling is a health· 
ful and interesting distraction. Further. 
more, by the use of scientific methods it 
can be developed into an intelligent, 
scientific recreation, with a string full 
of proof to satisfy the acquired appetite. 

The average fisherman uses methods 
and equipment which are based largely 
on the oratorical gifts of the salesmen 
in sporting goods stores. It is remark­
able how few are the fishermen who 
really know the scientific reason for suc­
cess in fishing or the lack of it. They 
unwisely put themselves in the place of 
the fish and assume the fish to react as 
they themselves would if they were con­
fronted with a baited hook. This, for 
example, is why they believe that the 
most important property of a float line is 
that it must not be seen. The fact is that, 
if the fish should rely on its eyesight 
alone, all fishermen would be success· 
fuL However, because of" a difference 
between air and water the sensory or­
gans of fishermen and fish have devel· 
oped along different lines. Fish do not 
see or hear or smell-nor do they 
taste or feel-as we do, and the differ· 
ent sensory organs are of necessity 
constructed in quite a different manner 
in a fish. 

In order to allure fish it is therefore 
necessary to know j ust what are the 
important senses of the fish, and how 
it seems when one puts oneself in their 

place-the fish, instead of the fisherman. 
Take first the sense of vision. In the 

human eye, light rays enter the first 
lens through the cornea, which contains 
a transparent fluid of refractive index 
the same as water, namely, L33. Next 
it passes through the pupil to the second 
lens, which has a refractive index of 

I .  2 3 ... 

1 :  Medium sized hook and gut. 2 :  
Fine sized hook, finest gut-good 
for three pounds_ 3 :  Metal wire, of 
same strength as last. 4: Metal wire 
3 1 / 1 000 inch diameter, 1 1/4 pounds 

about L4L From this it proceed� 
through almost pure water to the retina, 
where the image is picked up by the 
optic nerve. 

This device of sight is highly efficient 
in air, which has a refractive index of 
LOO, but when immersed in water, which 
has a refractive index of L33, it is very 
inefficient. The reason for this is that, 
as is shown by the principles of optics, 

Ai r Rt1. I ndl)� 1 .00 
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How to Take Mean Advan­
tage of a Poor Fish 

light rays which enter the eye will then 
not be refracted by the first lens but 
will go through to the second lens in a 
straight line, and this will have a rela­
tive refractive index of only L41--;-.1.33, 
or 1 .06, which is too low to make pos· 
sible a sharp image on the retina. 

IN order to improve upon the low reo 
fractive power of the eye of a fish, 

nature has increased the curvature of 
its only active lens to the maximum pos­
sible, which is the sphere. As we know 
from optics, the disadvantage of a spher. 
ical lens is that only the very central 
rays will give a tolerably clear image. 
It exhibits marked spherical aberration. 
This, combined with the low refractive 
index, makes fish very near sighted an· 
imals. They are able to sense changes 
in light intensity, but are unable to dis­
tinguish between the forms of objects. 
We then draw the conclusion that the 
visibility of the float line and hook has 
no influence on fishermen's luck. We 
may also see that a flash reflected from 
a shining spoon or wobbler may allure 
with the same power as the reflection 
from the side of a fish. 

Next, hearing. In fishermen the ear 
is divided in three parts : The external, 
the middle, and the internal ear or the 
labyrinth. Fish possess only this latter 
part. The reason for this difference is 
clear. The function of the ear i s to col· 
lect vibrations of various frequencies. 
In the case of humans the ear is sur· 
rounded by air and the funnel.shaped 
external organ is an efficient device for 
collecting these vibrations, because the 
medium in which they are set up has a 

The human eye in air 
has a high relative in­
dex of refraction, and a 
perfect image of obj ects 
looked at is formed on 
the retina. Contrast with 
the author's other draw­
ing on opposite page 
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density of only one thousandth of that 
of which the ear is built. Fish. on the 
other hand, are surrounded by a medium 
having the same density as that of 
which they are built, and their whole 
body partakes of the vibrations set up 
in this medium. The labyrinth is the 
only organ required to transfer the 
physical vibrations to the nervous sys­
tem. As the receiving nerve centers of 
a fish are built much the same as ours, 
we may assume that its sense of hearing 
is similar to ours-possibly better, on 
account of the high density of water 
with which the nerve centers are in di­
rect communication. 

HEARING and feeling are closely re­
lated senses and in the case of fish 

there is no definite borderline between 
the two. In addition to periodic sound 
waves there are other waves-non-peri­
odic pressure waves which humans can­
not perceive. A worm wriggling in the 
water or an insect falling on the surface 
will set up waves of pressure in the 
water around them and these will in­
stantly be noticed by the fish. For this 
purpose, it has an extremely suitable 
organ, the "lateral line." As we, our­
selves, do not possess this organ, it is 
difficult for us to imagine how its sen­
sations feel, but there is no question 
that its sensitiveness is far superior to 
that of fish vision. This fact is affirmed 
by the strong lateral nerve system con­
nected to it. The best analogy we can 
give is that of a blind man with his 
stick, but the fish has long "sticks" in 
all airections, and every stick has a 
sensitivity equal to the tip of your 
tongue-every stick is in fact a "tele­
toucher." Most fishermen do not pay 
much attention to this organ, but it is 
nevertheless the organ which causes 
more bad luck among fishermen than 
all the other senses combined. With this 

The fish's eye is im­
mersed in water, which 
h a s  a r e f r a c t i v e  index 
of 1.33, and the lens, 
w h i c h  i s  s p h e r i c a l ,  
cannot form a sharp im­
age on the retina. Thus 
fishes have poor sight 

THE accompanying article sug­
gests that fishermen should study 

the special senses of fish and in 
catching them apply the knowledge 
thus gained. It mentions the "lat­
eral line" (see sketch of a fish on 
following page ) which apparently 
enables the fish to feel at some dis­
tance the delicate waves of compres· 
sion set up in the water by a wrig. 
gling worm. Many experiments per· 
formed on fish by biologists indicate 
that some of them possess this organ 
and its "touchy" or teletacting sense. 

In a 12·page article published in 
the Quarterly Review of Biology 
( Vol. VII, No. 3 ) ,  Lucien H. War­

ner reviews these many experiments, 
quoting from 37 articles previously 
published in biological j ournals, 
mainly foreign. He states that "blind 
fish successfully avoid obstacles, and 
that blinded fish soon learn to do so. 
• • •  As a fish approaches an obstacle 
the water disturbance caused by its 
own motion and other water move­
ment is  supposedly reflected from 
the obstacle, and the fish, detecting 
this low frequency 'echo', avoids the 

organ, fish are able to feel the least 
"touchiness" in the surrounding me­
dium. 

We therefore draw the next conclu­
sion-that fish are more "touchy" than 
fishermen, and that we should pay 
closer attention to arranging the float 
line so that it will be as little likely as 
possible to excite the special touchy 
sense of the fish by setting up unnatural 
vibrations in the water. 

The chemical senses, smell and taste, 
which are separated in fishermen, are 
combined into one by fish. As the nature 
of smell is to perceive odorous matter 
highly diffused in air, and as fish are 
not surrounded by air, there can be no 
sensation of smell as it is known in 
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object." The same author tells how 
one experimenter discovered that the 
mere approach of a little glass tube 
caused a blinded fish to avoid it, the 
tube being successfully located by 
the blind fish even when moved slow­
ly toward it. When the water was 
made turbulent the fish still respond­
ed similarly, sensing the approach 
through this "interference." 

According to Mr. Warner, not all 
fishes are deaf but they do not hear 
so well as air-living animals. They 
are most sensitive to low-frequency 
disturbances. Whether this be called 
hearing or feeling is immaterial, 
man's difference in nomenclature be­
ing based arbitrarily on his own low­
er limit of hearing, at 16 vibrations 
per second. What humans call noises 
must be of great intensity to be ef· 
fectively transmitted to fish via the 
air, though jumping on a stream 
bank readily transmits low· frequency 
vibrations to them via the earth and 
water. Fishes have ears for high-fre­
quency sounds but sense low-frequen­
cy sounds better, using their 
"touchy" sense.-The Editor. 

fishermen. There may, however, be a 
better developed sense of taste, j udging 
from the abundant distribution of taste 
buttons in and around the mouth and 
on the sides of the head. It is possible 
that fish can taste matter highly diffused 
in water as easily as we smell it in air. 
Taste and smell are quite different sen­
sations. It is only occasionally that an 
agreeable smell arouses our desire to 
eat. Some fine perfumes, for example, 
have a definitely disgusting taste. The 
practice of some fishermen of perfum­
ing the bait is useless and unscientific. 
There is no reason to assume that fish 
should want violet perfume included in 
their diet, merely because we like the 
smell of violets. Most of the "wonder-
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ful" prepared baits and prescriptions 
for baits can be classed as hokum. 

Expert fishermen will tell you that, 
when it comes to catching fish for 
the sake of the fish more than for exer­
cise and fresh air, there is nothing more 
killing than natural bait, preferably live 
and employed in not too large a quan­
tity. Of this the easiest obtainable is the 
ordinary pink earthworm, which should 
be kept in a can with moss. Even on the 
hottest day there are few fish which 
will not risk stretching the skin of their 
bellies a bit more, just to accommodate 
a nice worm when it starts telegraphing 
its arrival in the vicinity. 

A live bait should always be pre­
sented to the fish in as natural a condi­
tion as possible. A worm which is 
threaded on a hook will not be able to 
broadcast the same pressure waves as a 
free worm and, by the lateral line pre­
viously mentioned the fish will sense 
danger. Therefore a better way is to 
hook the worm twice through the skin, 
about an inch from either end. Other 
live baits should be presented in a 
similarly natural way, with as little in· 
terference with its broadcasting as pos· 
sible. 

You will often notice that some fish­
ermen, after having waited for some 
time, pull up the line and change the 
bait. They may do this repeatedly with­
out the possibility occurring to them 
that something other than the bait might 
be wrong. If the bait is properly at­
tached and if the fish refuses to take 
it, one may make a fair guess that it 
is the line which is wrong and that its 
presence is being sensed by the fish­
it occasionally happens that they re­
fuse to commit suicide. If the fish senses 
the float line, the latter must be per­
fected so that it cannot be detected. 
Such a line is, however, not to be had 
on the market, and we must do as real 
fishermen do-make it up ourselves. 

TET us first visualize how we should ap­
L proach a bait if we were the fish and 
not the fisherman. First, with our tele· 
toucher, the lateral line, we should feel 
the wiggling of the worm or the flapping 
of the fins of a small bait fish at quite 
a distance, and we should be able to 
j udge the distance and the direction 
very closely. We might even, if we 
should stay in one spot for a short time, 
get a hint of taste now and then from 
the appetizing bit of nourishment. Still, 
we do not approach ,because simul­
taneously with these pressure waves we 
feel other vibrations closely associated 
with the bait which warn us of danger. 
These vibrations are caused by the 
float line. We also have the feeling that 
the bait itself is being moved about in 
the water in a manner which is not 
natural for a worm. This is caused by 
the float following the up and down 
motion of the waves on the surface. Be· 
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ing a smart fish we do not take the bait, 
in spite of a healthy appetite. If the 
surface is quite calm, we may slowly 
approach it and even touch it, but this 
touch will instantly tell us that there is 
something wrong, for the resistance 
against displacement is different from 
what we should expect. 

AMONG all these appetizing bits that 
f\. act unnatural, however, we sudden­
ly feel one which acts quite natural, and 
after a brief hesitation we go straight 
after it. Coming very near, we taste it 
more strongly and see its color. We get 
so close that we can nibble at it, and we 

=---S�Al� . . . . .  � 
FLOAT 

ON TOP L,o,RGE: FLO"'T 
-'--" BE:LOW W,o,VES 

Author's sketch, showing his ar· 
rangement of floats and line, also 
a fish "teletacting" a live bait 

see that there is no noticeable resis­
tance. We decide to take it. To our 
despair we find that we are caught by 
fishing tackle whose presence we had 
not been able to perceive, even with 
our teletouchers and special senses. 
This tackle is a perfectly balanced float 
line, its surface friction and volume 
reduced to a minimum. 

In order to reduce surface friction we 
must discard all float lines of cotton, 
silk, catgut, and so on, as the fine fibers 
on the surface of these materials give 
a high frictional resistance. There re­
mains the choice between horsehair, 
Italian or Japanese gut of the finest 
size, and metal wire. Of these, horse­
hair is too weak, even for small fish, 
and can be counted out. Italian and 
Japanese gut has a tensile strength of 
about 50,000 pounds per square inch 
cross-section and the finest of this is 
about nine thousandths of an inch in 
diameter. This can, therefore, sustain a 
weight of about three pounds. In metal, 
only chrome nickel wire is obtainable 
in suitable sizes. This can be obtained 
at radio stores, where it is sold as reo 
sistance wire. Only gage 40 to 31 is of 
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interest to us as float lines. The tensile 
strength of this wire is about 150,000 
pounds per square inch of cross-section. 
A 31-gage wire, which is nine one-thou­
sandths of an inch in diameter, will 
carry about 10 pounds, while gage 40, 
which is three one-thousandths of an 
inch in diameter and like a fine hair, 
will carry a weight of one and a quarter 
pounds. A 36-gage wire will have the 
same strength as the finest gut, while 
its surface will have only about half as 
great an area. Therefore its frictional 
resistance in water will be only half, 
and its volume will be a quarter, of 
that of the gut line. This line will then 
be twice as difficult for a fish to detect 
when nibbling, and four times as diffi· 
cult to feel by means of its lateral line 
at a distance. If given a fine coat of 
black lacquer, it will also be invisible 
to any fish that does not wear spectacles 
to correct its poor eyesight. 

Having made this choice of material, 
we now build our line on the principles 
of least resistance against lateral move· 
ment. We use as little sinker as possi­
ble, dividing it up into small quantities 
and distributing these along the line. 
We place the first little ball about 12 
inches from the hook, the next one 10 
inches farther up, the next again 8 
inches, and so on-6, 4, and 2 inches 
apart if we need that many. It is all a 
question of how fast we want the line 
to sink. We now place the float so that 
the bait will hang at the desired depth 

. -on a hot day quite deep, on a cloudy 
day higher up, all depending on local­
ity, wind, and weather-and we balance 
it so that it will j ust float on the sur· 
face, in order that the least additional 
weight or the least touch of · the hook 
will pull it down under the surface. 

Having done this, the float is now 
divided into two parts, a large part and 
a small one. We place the large part 
about 18 inches nearer to the hook than 
the other. Then it will be totally sub­
merged in the water below the surface 
waves, while the little float above will 
remain on the surface and participate 
in the motion of the waves on the sur­
face. 

By this arrangement we shall obtain 
a perfectly balanced float line with 
which fish can be caught even under the 
most difficult conditions. It will be found 
also that fish caught on such a line are 
usually well hooked. 

OF course, fish can be caught with 
any kind of line, provided they have 

a good disposition or are famishing. 
Unfortunately the latter is not always 
the case, and at such times he who has 
the better tackle will usually have the 
better luck-- Which all goes to show 
that Pritt was right when he said that 
one of the charms of angling is that it 
presents an endless field for argument, 
speculation, and experiment. 



TIME DEFEATS BANDITS 
IN almost any form of robbery, 

the element of time is of utmost 
importance. If money or valuable 
records can be protected by a time 
lock, which is operated while a 
cashier or other responsible per­
son is ostensibly obeying the com­
mands of a bandit, the attempted 
robbery will be foiled ; the bandit 
cannot possibly wait for the time­
controlled mechanism to work. Out­
standing devices of this nature are 
illustrated on this page. 

Left: A cash locker for bank 
tellers, in which reserve funds are 
kept in the time·locked lower section 

Abore: The teller dials the combination on the lower sec­
tion of the locker in advance of his needs and the delayed 
control time lock holds the cash in security until the time 
limit elapses. Should a bandit demand access to the reserve, 
a label on the locker informs him that he cannot get to the 
money until a certain time has passed. Since, by the nature 
of his "business," he cannot wait, there is nothing for the 
would-be robber to do but to attempt to escape empty-handed 

When a custodian of funds is forced at the point of a gun to 
dial the combination of a safe or money chest, there is noth­
ing for him to do but obey the bandit. In the case of a safe 
protected only by a combination lock, the robbery is too 
often successful. If, however, the safe combination is pro­
tected by a time lock that starts to function when the com­
bination is  dialed, there is no possible way to gain access to 
the interior until the time limit has passed. A sign informs the 
robber of the facts. In one type of delayed action lock, a 
secret signal is sent to a central office when the dial is operated 

The problem of keeping rec­
ords and other valuable 
papers where they cannot be 
stolen or used by unauthor­
ized persons is of utmost im­
portance to banks and busi­
ness houses. In the Rekor­
desk safe shown open at the 
left and closed at the right, 
a combination lock protects 
such property. After the 
combination has been dialed, 
pressing of buttons opens or 
closes the lid in quick time 
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SUNDIALS AND THEIR CONSTRUCTION-V 

A dial fashioned out of sheet lead, 
by the authors, with tools easily 
available in the average household 

SUNDIALS may be fashioned from 
almost any material. The most 
serviceable and preferred mate· 

rials are hard wood, lead, brass, bronze, 
and stone. Slate and sandstone are not 
so serviceable as other stones, because 
they are more affected by the weather 
and chip easily. In many cases it is 
found necessary to use some other mate· 
rial for the gnomon than that used for 
the dial plate. The most serviceable 
materials for the gnomon are lead, iron, 
brass, and bronze. If the dial is to be 
placed in an exposed place where it 
will be subject to much handling, lead 
should not be used for the gnomon, be· 
cause of its softness. 

If a dial is to be cast or cut in stone 
by one skilled in the art, or if one has 
the necessary tools, little attention need 
be paid to the various materials, other 
than the type desired. A layman will 
find hard wood, lead, and brass the best 
materials to use. Many interesting dials 
have been made of wood. These are 
usually placed in the wall of a wooden 
dwelling or other frame structure. 

Lead and brass are very suitable for 
dials which are to be placed in the gar· 
den, and their color, if allowed to 
weather naturally, blends harmoniously 
into the surrounding landscape. 

Bronze and stone are used more for 
dials which are to be placed where the 
public has access to them, or for 
memorials. 

In England and Germany there are 
dials that have been painted on the wall 
of a building, and the gnomon made of 
wrought iron. This type of dial is very 
attractive and especially applicable to 
a brick or stone building, and it may 
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Materials for Construction ; Calculating Time 

By R. N E W T O N M A Y  A L L  
Landscape Architect 

and M A R G A R E T  W A L T O N  M A Y A L L, M. A. 
Research Assistant, Harvard College Observatory 

easily be set up. Most dials of this type 
have a white background, which may 
be accomplished by painting. 

An accompanying illustration shows 
a dial made of lead, one·quarter of an 
inch thick. This dial was made by the 
authors, and the tools used in its con· 
struction were an ordinary cheap hack­
saw, j ack knife, ice pick, emery cloth, 
and a small file. The time consumed in 
constructing this dial, from scratching 
the lines on the lead to the finishing 
off, was about four hours. 

DIAL "furniture" is a term applied 
to those additional lines and sym­

bols which are found on many old dials. 
These lines show the difference between 
apparent time and mean time ; they de­
pict the constellations, points of the 
compass, equinoxes, zodiacal signs, and 
so on. Such lines often enhance the 
beauty, interest, and usefulness of the 
dials displaying them. 

The furniture most commonly found 
on dials is the lines and figures, which 
show : ( 1 )  the difference between ap­
parent and mean time ( equation of 
time ) ; ( 2 )  the sun's declination ; ( 3 )  
the time of sunrise and sunset ; ( 4 )  the 
zodiacal signs ; and ( 5 )  the points of 
the compass_ 

In addition to the above, the Baby­
lonian hours ( reckoned from sunrise 
to sunset ) ; the Jewish hours ( the old, 
unequal planetary hours ) ; the Italian 
hours ( beginning at sunset ) ; and 
meridian lines to show when it is noon 
at any particular place on the earth, are 
sometimes placed on the dial plate. 

T
HE discussion which follows next 
has been written primarily for the 

layman, in an endeavor to clarify the 
subject of time, as well as to aid in 
making sundials more useful and of 
greater interest to those who possess 
them. 

Timekeeping is based upon the pe­
riod in which the earth makes one com­
plete revolution upon its axis. For cen­
turies this period, which we call the 
day, has been divided into 24 equal 
parts called hours, each hour consisting 
of 60 minutes, and each minute of 60 
seconds. This period · may be measured 

by observing the daily motion of the 
stars or the sun. The period is deter· 
mined when the obj ect observed, hav­
ing completed one revolution, returns 
to its starting point. For convenience, 
let us use the observer's meridian 
as a starting point. Then a solar day 
would be the interval between two suc· 
cessive crossings of that meridian by 
the sun. 

Because the sun is not fixed, as the 
stars appear to be, but moves irregu­
larly in a path across the sky, complet· 
ing a circuit in a year, it is only natural 
that this interval should vary. Obviously 
a clock which ticked off 24 hours in the 
interval of a solar day would be an 
irregular mechanism, difficult to make. 

We look upon a good clock as one 
that runs uniformly, day after day. For 
such a clock the day must be uniform 
in length. If we average the values for 
the length of the solar days throughout 
the year a mean ( average ) solar day 
will be obtained_ Therefore, if a clock 
is adjusted to tick off 24 hours during 
this mean interval, it will show what we 
call mean solar time. The irregular solar 
time is called apparent ( real ) solar 
time, in order to distinguish it from 
mean solar time. 

Thus, if we had two clocks ( one 
showing mean time and the other ap­
parent time ) reading 0 hours, and if we 

Courlesy Odd FeJ Jows or New Ff;)mpshll'e. Photograph 
by T. F. McCann and Sons Co. , art bronze founders 

A dial at the Odd Fellows' Home, 
in  Concord, N. H. It reads to the 
nearest minute. The correction for 
obtaining standard time is on it 
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started them off simultaneously, it is 
evident that in a short time they would 
disagree. The difference between their 
readings is called the equation of time. 
The discrepancy between the two clocks 
is shown in the accompanying table, for 
every day in the year, where the 

equation of time = mean time -
apparent time. 

Therefore, it is possible to obtain the 
reading of one clock from the reading 
of the other for any day in the year, 
through the medium of the equation of 
time. For example, from the reading 
of a sundial, which shows apparent time, 
it is possible to obtain the mean time 
of the place or locality in which the 
dial is situated. 

Too much importance cannot be 
placed upon the determination of the 
locality of a dial, because a sundial 
reads noon when the sun is on the 
meridian of the locality. The reading of 
a dial in one locality will differ from 
that of a dial in another locality east 
or west of it, by an amount equal to 
the difference in longitude of the two 
localities expressed in time. ( Each de­
gree of longitude is equal to four min­
utes of time. ) 

The watch time of everyday life is 
called standard time and it is derived 
by referring all observations in certain 
zones to one meridian near the center 
of each zone, which is called the stand­
ard time meridian. That is, in the 
United States, they are referred to the 
meridian of an observer in longitude 
75 0 west of Greenwich for Eastern 
Standard Time ; 90 0 west for Central 
Standard Time ; 105 0 west for Mountain 
Standard Time ; and 120 0 west for 
Pacific Standard Time. Therefore, in 
order to convert the reading of a sun­
dial in any locality to standard time, 
requires : 

on the Bok Tower at 
Lake Wales, Florida. See the text 
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TABLE SHOWING EQUATION OF TIME FOR EACH DAY IN THE YEAR 
Compiled from the American Ephemeris 

Jan. Feh. Mar. Apr. May Jllne July Aug. Sept. Oct. Noy. Dee. 
-- --- --- -�-- ----- --�- ---- ---- ---- --�--- --- -�- --- -
Day min. ruin. min. min. min. min. mi:l.  min.  mia. THin. min. min. 
-- --- --- --- ---- --� -- --- --- ---- ----- ---- - --

I + : 1 .6 + I:l .7 + 1 2 . 5  + 4 . 0  -2 . 9  -2 . 4  + :1 . 6  + 6 . 2  + 0 .0 - 1 0 . 2  - 1 6 . 3  - 1 1 . 0  
2 4.0  ! "l . 8  1 2 . ·1 :1 . 7 :1 . 1  2 . 3  3 . 8  6 . 1  --0 . :1 1 0 . 5  1 6 . 4  1 0 . 6  
:1 4 . 5  1 :1 _ 9  1 2 . 1  :1 .4  :1 . 2  2 . 1  4 . 0  6 . 1  0 . 6  1 0 . 9  1 6. .4 10.2 
4 5 . 0  LI . O  1 1. 9  :U :1 . :1  1 . 9  4 . 1  6 . 0  0 . 9  1 1 . 2  1 6 A  9 . 8  
5 5 A ;  H . I  1 1 . 7  2 . 8  : I A  1 . 8  4 . :1 5 . 9  1 . 2  1 1 . 5  1 6 . :1 9 . 4  

6 + 5 . 9  + 14.2 + 1l.4 + 2 . 5  --:� . 5  --1 . 6  + 4 . 5  + 5 . 3 --1 . 6  - l UI  --1 6 . :1 --- 9_0 
7 6 . 3  H.:I 11.2 2.2 :� . 5  1 .1 4 . 7 5 . 7  1 . 9  1 2 _0  1 6 . :1 H .6  
R 6 .7 1 '1 . :1 1 1 . 0  2 . 0  :1 . 6  1 . 2  4 . B  5 . 6  2 . 2  1 2 . :1 1 6 .2 H.l 
9 7 . 1  1 4 . :1 1 0 . 7  1 . 7  :1 .7 1 . 0  5 . 0  5 A, 2 . 6  1 2 . 6  1 6 . 1  1 , 1  

LO 7 . 6  1'10'1 I O . 5  1 . 4  ,) . 1  O . B  5 . 1  5 . ;� 2 . 9  1 2 . 9  1 6 . 0  7 . 2  

1 1  R . O  + 14.4 + 1 0 . 2  + 1 . 1  -:1 . 7  --0 . 6  + 5 . :1 + 5 . 1  -3 . :1 --1 '1 . 1  -"- 1 5 . 9  - 6 . 8  
12 8.4 14.4 9.9  0 . 9  :1 . 8  0 . 4  5 A  5 . 0  :1 .6  l:lA 1 5 . 8  (d 
1 :) 8.7  1 4 . 4  9 . 7 0 . 6  ;\ . 8  0 . 2  5 . 5  4 . B  4 . 0  1 " 1 . 6  1 5 .7 5 . 9  
14 9. 1 l 4. . :1 9 .4  0 .'1  :\ . 8  -0 . 0  5 . 6  4 . 6  4 . :1 1 :\ . 9  1 5 . 5  5 0 4, 
1 5  9 . 5  1 4 . :1 9 . 1  + 0 . 1  ;\ . 8  + 0 . 2  5 . 8  4 . 4  4 . 7  1 4 . 1  1 5 . 4  4 . 9  

1 6  + 9 . 8  + 1 4.2 + 8 . 8  -0 . 1  -:\.3 + 0 . 4  + 5 . 9  + 4 . '1 -5 .0 --11.·1 - 1 5 . 2  - 4.4 
1 7  1 0 . 2  B . 2  8 . 5  0 . 4  : L 7  0 . 6  6 . 0  4 . 0  5 . 4  1 4 . 5  1 5 . 0  ;1 .9 
18 10.5 H.l R . :I 0 . 6  iL7 0 . 9  6 . 0  ;\ . 8  5 . 7  14. 7 1 4 . R  ;1.4 
1 9  1 0 . a  1 4 . 0  B . O  O . B  ;\ . 7 1 . 1  6 . 1  3 . 6  6 . 1  1 4 . 9  1 4 . 6  ;1 .0  
20 I Ll 1 3 . 9  7 . 7  1 . 0  : 1 .6 1.:1 6 . 2  3 . 4  6 . 5  1 5 . 1  1 4 . 4  2 . 5  

2 1  + 1 1 . 4  + 1 :1 . 8  + 7 . 4  - 1 . 2  -:\ . 6  + 1 . 5  + 6 . 2  + :1 .1 -6 . 8  ---1 5 . :l -14. 1 - 2 . 0  
2 2  1 1 . 7  1 :1.7  7 . 1  1 . 4  :3 . 5  1 . 7  6 . :1 2 . 9  7 . 2  1 5 . '1, 1 :1 . 9  1 . 5  
2:1 1 1 . 9  1 :L 5  6 . 8  1 . 6  3 . 4  1 . 9  6 . '1 2 . 6  7 . 5  1 5 . 6  !:l . 6  1 . 0  
24 12.2 1 :1 . 4  6 . 5  1 . 8  :1 . 4 2 . 2  6 . :1 2 .4 7 . 9  1 5 . 7  1 3 . :1 - 0 . 5  
25 1 2 . 4  1 :1 . 2  6.2  2 . 0  3 . 3  2 . 4  6.4 2 . 1  8 . 2  1 5 . 8  B . O  + 0 . 0  

26 + 1 2 . 6  + 1 3 . 1  + 5 . 8  -2.2 -;1 . 2  + 2 . 6  + 6 . 4  + 1 . 8  - 8 . 6  - 1 5 . 9  -12.7 + 0 . 5  
27 12.9 12.9 5 . 5  2 . 4  :1.1 2 . 11  6 . 4  1 . 5  8 . 9  1 6 . 0  1 2 . 4  1 . 0  
28 D.O 1 2 .7  5.2 2 . 5  2 . 9  :\ . O  6 . :1 1.:1 9.2 1 6 . 1  1 2 . 1  1 . 5  
2 9  1 3 . 2  -- -- 4.9 2.7 2.8 3 . 2  6 . :1 1 . 0 9 . 6  1 6 . 2  1 1 . 7  2 . 0  

30 1 3 . 4  - - 4.6 2 . 8  2 . 7  3.4 6 . :1 0 . 7 9.9 1 6 . :1 1 1 . 4  2 . 5  

3 1  + 1 3.6 - - + 4.3 - - -2 .6 - - + 6 . 3  + 0 . 4  - - -16.3 - - + 3.0 
--

( 1 )  The reduction o f  the dial reading 
to the mean time of the locality, by the 
application of the equation of time. 

( 2 )  A further reduction of the mean 
time of the locality to standard time, 
by the difference in longitude between 
the locality and the standard time 
meridian. This difference must be sub­
tracted if the locality is east of the 
standard time meridian, and added if 
west. 

The formula for finding the correct­
tion to be applied to any dial is : 

correction = equation of time + or 
- ( difference in longitude x 4 ) . 

The following table shows the cor­
rection, to the nearest minute, which is 
to be applied to dials situated in longi­
tude 78 ° ,  75 0 ,  and 72 °W, for a portion 
of the year, as found by the foregoing 
formula. 

('orreC"tion for 
Month Corrertion 75"  ( Stand. Time Correction 

and Day for 7Ho  Mer i d = E{l. ofTinH ' )  f o r  7 2 0  
�'eb. min. min. min. 

10 +2f)  + 14 + 2 
15  26 14  
20  26 14  
25  2:3 13 

'lar. 
1 + 25 + 13 + 1 
5 24 1 2  0 

1 0  23  1 1  - 1 
l r»  21 9 3 
20 20 8 4 
2;) 18 6 6 

Apr. 1 + 16 + 4 - 8 
!) l:i  3 9 

1 0  1:1 1 11 
15  1 2  0 12 
20  11 -- 1 1 3  
25  1 0  � 14  

aIay 
1 + 9 - 3 �15 etc. 

ridians used in the foregoing example, 
which reads 3h 30m P.M., on March 
20. Then, by using the corrections tabu­
lated above, for those meridians, the 
standard time for the 

78th meridian will be 3h 30m + 20m, 
or 3h SOm P.M. 

75th meridian will be 3h 30m + 8m, 
or 3h 38m P.M. 

72nd meridian will be 3h 30m - 4m, 
or 3h 26m P.M. 

If proper attention is paid to the + 
and - signs preceding the figures in 
the tables and in the formulas, one 
should have no trouhle computing the 
correction to be applied to a dial in any 
particular place, or converting the dial 
reading to Standard Time. 

The correction may be placed upon 
the dial plate in various ways ; for ex­
ample, in tabular form, arranging the 
figures around the dial. Another meth­
od, which has been used on large dials, 
is that of inscribing it in chart form, 
similar to that published in the second 
article of this series. A good example 
of this is on the Bok Tower dial at Lake 
Wales, Florida. 

THE authors wish to take this oppor· 
tunity to express their appreciation 

to Dr. Loring B. Andrews, Executive 
Secretary of the Harvard College Ob­
servatory, for giving so freely of his 
time in reading these articles, particu­
larly the one above and the one which 
is to follow, in manuscript form, and 
for his interest and many helpful sug-

It is evident that the formula for find· gestions. 
ing standard time from a dial is 

standard time = apparent ( dial ) 
time + or - the correction. 

Assume a dial on each of the me-

« The construction of the lines which 
'\ show the sun's declination will be 
the subject of the next article. 



CANCER 
IN two small, most unimposing labora­

tories in Massachusetts, a vivacious 
and incredibly mentally active bio­

logical chemist, Dr. Frederick S. Ham­
mett, performs and directs some of the 
most fundamental research on the can­
cer problem now being carried on in this 
country. The modest buildings that 
house the laboratories prove that basi­
cally important research does not have 
to be performed in marble halls. The 
inadequate physical body, prey to a 
chronic and dangerous disease that 
would incapacitate other men, which 
houses the mind of Dr. Hammett, proves 
that it takes a great deal more than 
mere physical disability to conquer the 
zest of your true scientist. 

The two small laboratories are located 
on the tip end of Cape Cod. One, which 
is used in the months from May to Octo­
ber, lies in an isolated spot far from 
the main highway, so that the workers 
will not be interrupted. It is a small 
building, 15  by 30 feet, yet it easily 
accommodates eight research workers 
in biology. Here tiny sea organisms are 
brought from the shore not a hundred 
yards distant and kept thereafter in 
finger bowls containing sea water drawn 
right from the very spot in which they 
naturally chose to live. 

The second laboratory is located back 
of Dr. Hammett's Provincetown home­
over his garage, in fact. It is still smal­
ler but is windowed on every side and 
has a generous skylight as well, through 
which the sun pours. It is set well back 
from the street in a grove of Cape pines, 
and looks out on the bay_ Here, during 
the winter months, the results of the 
previous summer's experimentation are 
examined in great detail. Moreover 
here, and at the big base laboratory in 
Philadelphia, the chemical foundations 
are placed for the work of the follow­
ing summer. 

IN this work a group of 14 busy them­
selves-the others being in Philadel­

phia. This work we owe to the generosity 
of the International Cancer Foundation 
and to fellowships provided by various 
philanthropically minded individuals. 
The workers migrate back and forth 
between laboratories according to the 
season, and all come under the scientific 
direction of Dr. Hammett who is a 
year-'round resident of Cape Cod. But 
what can all this fooling with sea organ­
isms have to do with cancer ? 

Pure research, the most valuable kind 
of science there is, never begins upon 
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How the Scientific Method is Being Applied 

in One Attempt to Isolate the Ultimate 

Cause of this Disease 

By T. S W A N N  H A R D I N G  

an immediate practical problem. It 
never concerns itself with what can be 
directly put to practical use. In order 
to accomplish anything of lasting and 
fundamental value the research worker 
must run back some distance before he 
makes his leap into the unknown. He 
must be freed from the shackles of prac­
tical application and immediate mone­
tary consideration. So, when he hopes 
to solve even part of the enigmatic 
cancer problem, he leaps back some 

Dr. Hammett, who does his re­
search far from madding crowds 

distance, far away from practical meth­
ods of cancer treatment, and finds him­
self among sea organisms. 

The Research Institute of the Lan­
kenau Hospital in Philadelphia was 
presented by Mr. Rodman Wanamaker 
some years ago. Mr. Wanamaker wanted 
basic scientific studies to be made on 
the subject of cancer. The only restric­
tion on his grant was that the approach 
to the problem be not made by any 
method that either had been or was 
being tried. He gave the job of making 
out the program to Dr. Hammett who, 
being a biological chemist, naturally 
drew it along chemical lines. Dr. Ham­
mett's idea was that, since cancers rep­
resent growth on a rampage-young 
undifferentiated cells growing regard­
less of the body as a whole-he should 
therefore seek, if he could, what agen­
cies in nature make cells grow and what 
other agencies, if any, prevent growth. 

Growth represents increment in num­
ber and complexity, as well as in mass. 

The organism or unit that has grown 
is not only larger and heavier ; it is also 
more complex and contains more indi­
vidual cells than it did originally. The 
chemical factors that govern mass 
growth are pretty well known-such 
things as hormones from the ductless 
glands, minerals and vitamins in the 
diet, and so forth. But what factors gov­
erned growth as to the number of cells 
produced ? No one knew. 

Growth in number is commonly .called 
proliferation, the proliferation of a can­
cer meaning that the actual number of 
individual cells it contains has in· 
creased. In September 1928, Dr. Ham­
mett started to find out, if he could, why 
cancers proliferate. 

H
E did not know where to begin. He 
had to follow a hunch. He decided 

first, then, to study the relation between 
the rate of cell growth in number and 
cell growth in size in producing a can­
cer. A cancer grows both because it 
contains more cells and because those 
cells increase in size. How does the 
cancer, therefore, attain its mass size, 
and how can you stop it ? 

At the time a great deal was being 
said about lead stopping the growth of 
cancers. If so, why ? Did it retard growth 
by preventing the number of cancer 
cells from increasing, or by preventing 
increase in mass.? The best material 
for study seemed to be the growing root 
tips of such things as onions, corn, and 
beans grown in laboratory beakers. So, 
just to see what would happen, Dr. 
Hammett one night dropped a tiny 
crystal of lead nitrate into one of his 
cultures. The next morning he found the 
tip ends of the rootlets discolored. 

This was the part of the plant where 
the cells were dividing themselves up 
in order to form new cells. Hence lead 
had some special effect on dividing cells. 
Trials were then made with many root­
lets and the most minute measurements 
were carried out. Counts were made of 
over a million cells, in order to deter­
mine the number of cells dividing and 
those failing to divide, in roots exposed 
to lead and in those not so exposed. It 
was found that fewer cells divided when 
lead was present. The cells were no 
smaller ; there were simply fewer of 
them. Hence lead stopped cell growth 
because it prevented cells from dividing 
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to form new cells. But lead did not stop 
the cells from adding mass to them· 
selves and increasing in substance. 

But the lead formed a precipitate or 
cloudiness in the plant roots at the exact 
point where they were dividing most 
rapidly before lead was added to the 
culture. Since lead hindered the roots 
from growing, it was reasonable to sup· 
pose that it precipitated 

S C I E N T I F I C  A M E R I C A N  

have been healed and the patients re­
stored to comfort and activity . There 
have been more than 500 such suc­
cesses, and a recent report of like tenor 
was made by Simonsen In the J oumal 
of the American Medical Association, 
in an article illustrated with striking 
pictures. 

Even when this SH group, constitut-
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paramecia, snails, hermit crabs, rna· 
rine worms, and the like. In every case 
cell division was stopped. Hence one 
and the same organic compound in the 
body could stimulate or it could retard 
cell division or proliferation, depending 
on the state of oxidation of the sulfur 
it contained. Such a compound was the 
amino acid, the only one containing sul-

fur, called cysteine, and its 
something out of the roots 
that was necessary to them 
if they were to proliferate. 
What was that ? The pre· 
cipitate was examined un· 
der the microscope and it 
was found to be a com· 
pound of lead with a sulfur 
group in the organism 
called the "sulphydryl" or, 
more briefly, the SH group 
-sulfur and hydrogen. 
Therefore it seemed that 
an unusual quantity of this 
SH material must be pres· 
ent in organisms at points 
where cells were most ac· 

oxidized form called cys­
tine_ But it is very hard 
to discover organic com­
pounds that contain only 
partially oxidized sulfur 
derivatives, for natural, 
readily soluble, non-poison­
ous compounds are needed. 
Work was undertaken to 
prepare a compound half 
way between cysteine and 
cystine, but the process 
was endlessly difficult. It 
will be long before suffi­
cient is available for further 
experimental work. The little summer laboratory is an old house. Dr. Hammett 

is shown at once using a typewriter and absorbing sunshine 
Even with the finding 

that cell proliferation can be controlled 
at will, this does not mean that cancers 
can likewise be controlled. The partly 
oxidized compounds must somehow be 
gotten into direct contact with the tissue 
in which the cells are dividing, before 
they can perform their work. The com­
pounds so far known are unstable and, 
if injected or taken by mouth, would 
disintegrate long before they reached 
the malignant tumor_ 

tive in dividing. It reasoned out that way. 
That is what you call scientific logic, 

and it was working remarkably. It ap­
peared conclusive that the sulphydryl 
or SH group caused cells to divide 
rapidly because of its presence near the 
points of growth. Then you ought to be 
able to add this chemical group to cul­
tures and make them start dividing 
like mad. 

THAT is what Dr. Hammett did next. 
He first used root tips, but later 

single-celled animals like paramecia, 
and in every trial the addition of SH 
made more cells divide. 

But these were all very simple little 
things ; what would happen in a more 
complex organism-say a rat ? Wounds 
were therefore made in rats. These 
wounds were then treated with the SH 
group in proper chemical compounds. 
They healed much more quickly than 
wounds in untreated control rats. But 
suppose ulcers or bed sores were con­
cerned ? Could they be healed more 
ljuickly ? The hypothesis was now tested 
out with human beings afflicted with 
ulcers and sores that would not heal. 
Here, too, cell proliferation was stimu­
lated and healing took place rapidly. 

The first practical results of the 
search have appeared, then. Dr. Ham­
mett did not start out to heal bed sores. 
That was very remote from his thought. 
He started out to discover, if he could, 
why cancers grew so rapidly, and to do 
that he had to undertake a basic study 
of growth. But such searches always 
result sooner or later in valuable by­
products because that is the way science 
proceeds. No matter how remote it ap­
pears to be from practice, something 
helpful always turns up sooner or later. 

Ulcers of more than 18 years duration 

ing part of the organic compound called 
"parathiocresol," is rubbed on the skin 
of a mouse, it makes the skin thicker 
because the number of cells is increased. 
Hence benefit to mankind has accrued 
already from this piece of basically 
fundamental, so-called "pure" research 
in biology. This is because the search 
was made, not for some artificial sub­
stance, but for the actual substance 
which in nature itself makes cell pro­
liferation take place. 

But there is more to the story than 
that. In nature--say in the human body 
-all cells cease dividing after a time. 
This is a natural event in their existence. 
Hence nature must provide some chemi­
cal means of stopping cell division. In 
chemistry we have what is called the 
law of mass action. For the present 
purpose it may be said to mean that 
the products of any chemical reaction 
always tend to retard the progress of 
that reaction. Now the body excretes 
its old used-up sulfur in the form of 
sulphates. That is the way sulfur leaves 
our system, though actually in that 
system it occurs in the sulphydryl or 
SH form, or in the closely related SS 
form. Again why ? 

The body has to oxidize the sulfur 
after it is through with it and before 
discarding it. If the body excretes sul­
phates, it stands to reason also that it 
has no more use for sulfur in the form of 
sulphates. Hence it must be some other 
form of sulfur, not the sulphates, which 
retards cell division. Where and how 
does this change from SH to sulphate 
-this oxidation-take placc ? Possibly 
it occurs by a series of steps and per­
haps, thought Dr. Hammett, one of these 
steps might be the retarding agent for 
cell division_ 

Again trials were made on root tips, 

BUT a solid foundation has been 
placed upon which others may per­

haps build, long after Dr. Hammett's 
time. For one thing, cancer is not alone 
a matter of riotous cells madly dividing 
and proliferating. There is another bio­
logical disturbance here. For cancer 
cells have the virtue of perpetual youth. 
They do not mature as do normal cells. 
They do not grow up and become use­
fully functioning parts of the body. 
They grow wildly and heedlessly, like 
all young things, and obstreperously 
defy restraint. 

So, even if the proliferation of these 
wild young cells could be retarded, 
cancer would not thus be cured. The 
evil would merely be held in check 
until the time it could manage to get 
the better of its host and, in killing that 
host, likewise achieve its own suicide. 
Hence scientists must search also for 
the naturally occurring substances that 
make body cells grow old-that make 
them lose their adolescent characteris­
tics and their unrestrained tendency to 
reproduction_ That chemical substance 
must be found which will restrain them 
regardless of their location, age them, 
and compel them to organize themselves 
for the performance of useful functions_ 

That is the present problem. It is a 
long and a tedious job. 



courtesy The JUustrate(J London News 

Water Power and Salt Lake for Egypt? 
IN recent years engineers have worked out plans, at least theo­

retically feasible, for utilizing the waters of the Mediterranean 
in stupendous engineering schemes_ One of these contemplated 
construction of a canal somewhere in northern Algiers-if mem­
ory serves correctly-to carry Mediterranean waters inland to a 
depression in the desert. Rapid evaporation under the desert sun 
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was to create a humid atmosphere which would result in sufficient 
rain in that region to reclaim a large part of the desert. Another 
scheme called for a dam at the Strait of Gibraltar and the in­
stallation of a huge power plant to be run by the flow of the water 
from the Atlantic as the level of the Mediterranean drops due 
to very high evaporation over the great area of this Sea. 



The latest plan of this sort, depicted above, consists of a sug­
�ested hydro-electric power scheme for lower Egypt which would 
involve bringing the waters of the Mediterranean by canal and 
tmnel into the Libyan Desert. A vast salt water lake would thus 
� formed in an area that averages 195 feet below sea level and 
tlat has a total area of 19,500 square kilometers. The ocean water, 
h10ught a distance of 40 miles, would pass through turbines to 
gmerate electric power for use in the Delta. The lake would 

---- - SEA UVEL-- --r-­
E.VAPORATION AND INTAKf 
BALANCE. FOR 1.2 &3 TUfUS. I • 
5UOWING TIM! R£QUIRED l62 0 
FOR. FILLING TO MAXIMUM 

LE VELS. 

never actually fill up because of the rapid rate of evaporation 
which has been carefully calculated ; consequently there would 
be a continuous flow of water to drive the turbines. 

This idea which was first originated about six years ago by 
Dr. John Ball, Director of the Desert Surveys of Egypt, would 
render Egypt independent of imported fuel for irrigation and 
drainage ; for running railways, trams, and factories ; for illumi­
nating towns ; and for reclamation of waste lands. 

29 



DR. STANLEY PORETUS recently 
brought back from his mental 
studies of the aborigines of Aus­

tralia-living Neolithic men-amazing 
accounts of tests of the skill of these 
primitive people in tracking others, j ust 
as a dog follows a trail. Less qualified 
observers have brought back similar 
stories from their travels to secluded 
parts of our whirling sphere, and it has 
been difficult for many people to believe 
that mankind actually had a sense of 
smell that would respond to anything 
other than a pleasant perfume or an 
overwhelming stench. 

Scientific studies which have j ust 

Sir Francis Galton, who could use 
smells as symbols for numbers and 
do arithmetic by means of them ! 
Camphor-l , j asmine-3, and so 011 

been completed show, however, that an 
astonishing proportion of persons in the 
most civilized parts of the globe can 
actually do remarkable things with 
their sense of smell. Two hundred and 
fifty-four Americans who are well-known 
and highly accomplished, co·operated 
with Harvey Braden Fitz·Gerald in the 
Colgate psychological laboratory in 
these studies which revealed, among 
many other interesting things, that our 
modern sense of smell is acute and 
capable of phenomenal practical dis­
criminations. 

It is not j ust the nose of the savage 
that is capable of tracking persons and 
animals by scent. We found that nearly 
10 percent of our highly civilized sub­
j ects could do almost the same thing, 
and with great accuracy. What is more, 
they were habitually tracking people 
and things with their nostrils. We do 
not know how many more could have 
readily learned how to use their sense of 
smell in this keen fashion if they had 
only been given the necessity for culti­
vating this use. The savage has, of 
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THE LENGTH OF 
By D O N  A L D A. L A I R D, Ph.D., Sci. D., F.R. S.A. 

D irector, Colgate University Psychological Laboratory 
Hamilton, New York 

course, had to depend largely upon his 
sense of smell, while few civilized peo­
ple have to depend so entirely upon this 
racially-old sense. 

The city dweller, for instance, watches 
for careening automobile headlights 
coming down the street toward him ; he 
does not pay attention to the odor of 
alcohol which might inform him that 
there was a drunken driver in his vicin­
ity. But, in spite of this apparent neglect 
of odors every day, the sense of smell 
still retains a vastly greater acuity than 
99 percent of people would ever dream 
possible to have. 

Once one has to make some use of his 
nose, then he comes to realize that this 
apparently unused sense is most cer­
tainly not an idle sense. Ellis Parker 
Butler, for instance, tells us : "I am 
peculiarly sensitive to odors. Because of 
an illness in her youth my mother had 
no sense of smell, and as I was the eldest 
child I was continually asked 'Do you 
smell anything ? '  My nose had to do dou­
ble duty and I suppose its keenness was 
increased." 

BUT our large number of records show 
plainly that such extra incentives 

are not needed for one to make astound­
ing use of the olfactory sense. A few 
people, of course, can be recognized by 
their own individual and characteristic 
odor, but have you realized that most 
people can be recognized by their "nose 
prints" 'f 

"I often know whether a person has 
been in a room within the past hour or 
so by the odor," Dr. Bruce V. Moore 
the psychologist reported to us. "Often 
I can tell to whom an article of clothing 
belongs by the odor, even though in both 
cases the persons are cleanly about their 
person." 

One woman, whom we will not men­
tion by name, told us : "I can locate 
people by their perfume, and my good 
husband has found it embarrassing when 
I tell him where he has been by the 
odor he has retained on his clothes or 
skin." Under those circumstances, we 
can safely bet that her husband has to 
be "good." 

Ann Hard, whose Washington broad­
casts have a large following, may have 
a literal foundation for her nose for 
news, for she tells that "as a child I 
used to amuse myself by recognizing 

various people with my eyes shut, purely 
by the sense of smell. I have always 
enj oyed trying to analyze the ingredi­
ents in a nasal impression, much as I 
enj oy placing the instruments in an 
orchestra of men or of insects or of 
birds." 

Dorothy A. Wayman, the author of 
"An Immigrant in Japan," informs us 
that she distinguishes " 'racial' scents'--­
while Americans, Portuguese, Negroes, 
Scandinavians to me have personal odor 
-aside from uncleanly smell, be it un­
derstood. Many Japanese have told me 
all foreigners have a disagreeable odor 
to their sense of smell. Orientals to me, 
have a characteristic, not unpleasant, 
odor that clings to silks, j ades, and 
other materials they have handled." 

A retired army ordnance officer re­
ports : "As a boy I was occasionally al­
lowed to spend the night with some 
playmate. I was in several instances im­
pressed with the 'family odor' which 
later I detected every time I came in the 
presence of any .member of that family. 
In one case I have sensed this odor even 
in the third generation-long years af­
terward." 

"Houses have definite scents for me," 
the wife of a trustee of Brown Univers­
ity tells us. "I recall even the smell of 
the houses of some of my grandmother's 

III humor may give off an odor 
of its own. Accordingly in a pri­
son, might a keen olfactory sense 
not smell out a riot before it came? 
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friends. Foreign cities have vivid scents 
for me-the smell of Paris is a maple· 
like scent blended with wood smoke. 
London smells damp-with a flavor of 
old box. Spain smells like a mixture of 
orange blooms and boxwood in the sun, 
which always makes me feel romantic." 
In view of the last phrase, we are con­
siderately leaving this interesting ac­
count unnamed. 

Roy Mason finds : "Odors have always 
seemed to me to be definitely associated 
with households. I have a cousin whose 
house always smells j ust as his mother's 
house used to smell." 

Many physicians use their sense of 
smell to aid them in the diagnosis of 
disease, not merely in detecting in· 
stantly on entering a room the presence 
of pus or putrefactive processes, but the 
sweet odor of the breath of a diabetic, 
the vinegar-like breath or buttery smell 
of the skin in uremic poisoning, or the 
well-cooked sauerkraut smell in diph­
theria. One surgeon tells us : "I use my 
nose to some extent in determining the 
condition of surgical wounds, as to 
whether we have a normal serious out­
flow or whether there are putrefactive 
processes at work. I can recognize the 
presence of certain organisms by their 
characteristic smell ." 

A FOOD chemist has raised an in­
teresting question along this line . 

"Is there an odor characteristic of a 
mood or temper of people ? "  he asks. 
" Does anger cause an individual to 
throw off a certain odor ; does fear ; does 
dej ection ? I have been through a num­
ber of prisons and detention homes, and 
have noticed an odor in each differen t 
from the others and seemingly charac­
teristic of the mood or temper of the 
inmates." 

Places, as well as people, have their 
characteristic aromas which the un­
trained nose of highly civilized persons 
can detect. We even discovered an inter­
esting small social group in California 
that breaks the tedium of automobiling 
with a blindfold game in which they try 
to recognize places they are passing 
along the highway by the odor. 

Margaret Fuller, author of "Her Son," 
writes us : "Driving, even with my eyes 
shut, I can smell the newly ploughed 
fields, the bog, marsh ; I can usually tell 
the trees by smell-of course flowers, 
some insects, most animals, different 
woods, in fact everything, more or less. 
I can smell smoke in the woods when I 

cannot see it-that is, when a faint trail 
is brought on the wind. 

"My sister," she continues, "this in­
stant stepped to the door sill and re­
marked, 'Funny, but I seem to smell 
smoke ! '  My sister Louise said, 'That's 
all right-I simply lifted up and put 
down again a pail that had ashes in it 
from the open fire.' '' 

And Ann Hard says "there are cer­
tain regional variations in natural odor 
-country odor-which I believe I feel 
so keenly that I would almost know with 
my eyes bandaged where I was in the 
summer time." 

Rex Brasher, the painter of more than 
3300 bird plates, throws light on how 
keenly alive our noses are even while we 
are asleep. "One night about 2 A . M . ," 

he says, "while asleep in a camp i n  

Maine, I was awakened by a strong 
whiff of smoke. The camp fire had been 
carefully guarded with logs but a 
vagrant wind had blown an ember into 
some dried sweet ferns and the pungent 
odor aroused me in time to prevent the 
blaze spreading. While sailing among 
Maine islands the scent of pine and 
balsam has often indicated promontories 
of land when darkness obscured vision." 

Not only skill in blind navigation can 
be better understood by a realization of 
this subtle keenness of the sense of 
smell, but even our passing moods may 
be related to this, at times, unconscious 
acuity. Our noses, apparently, are eter­
nally sniffing, whether we are conscious 
of it or riot ; yet these often fleeting 
olfactory stimuli-which we may never 
consciously note-can still leave their 
mark and alter our entire train of 
thought. Take the following, for exam-

pIe, which came from the principal of a 
girls' finishing school : 

"On the train once, in the midst of 
happy conditions, I suddenly felt dis­
couraged, awkward, unhappy. As soon 
as I recognized the perfume used by a 
fellow traveler, I saw very vividly a 
large dancing class, a French dancing 
master, and felt again my girlish dismay 
at his attitude toward my poor attempts 
to learn the steps he was trying to teach 
me. As soon as the memory-picture came 
I knew why I had suddenly felt unhappy, 
and, of course, came back to normal, 
and this experience occurred some 15 

is obviously still 
g sense, even with 

of us to cultivate it. 
There is doubt that savages have keener 
noses-they have simply learned better 
how to make most use of the first cranial 
nerve, j ust as the blind do not ha ve more 
sensitive ears than seeing persons, but 
have learned how to listen and thus dis­
cover obstructions. 

A little rum aging among our thoughts, 
or attempts to sense hitherto unper­
ceived odors, may provide surprising 
revelations of our own savage sensitivity 
to scents. The psychologist, Professor F. 
Kiesow, has recently shown that tastes 
and smells play a large part in dreams. 

Keen as our sense of smell has re­
mained through thousands of centuries, 
it is fortunate that many manufacturers 
are now using perfume materials to 
make otherwise unpleasant products 
smell clean and respectable-fortunate 
for the manufacturers as well as for the 
customers. If only a few individuals 
would take a suggestion from these 
manufacturers ! 

Remember-nose rubbing is more 
widely used as a greeting than are hand­
shaking and ki ssing, combined. 
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THE SCIENTIFIC AMERICAN DIGEST 

Lamp Filament a Coiled Wire 

W HA T looks like an ordinary piece of 
wire in a 40-watt G-E Mazda lamp is  

actually a coiled filament resembling a 
spring. This piece of wire, apparently but 
l'i2 inches long and scarcely visible, is 
14'i2 inches long, coiled 460 turns to the 

Magnifying glass shows the coiled 
wire filament of a 40·watt lamp 

inch. The wire, finer than a human hair, 
is but a thousandth of an inch in diameter. 
Being coiled, the filament is more rigid and 
can withstand the tremendous heat of 4400 
degrees, Fahrenheit . 

• 
X Ray Diagnoses Elephant's 

Arthritis 

Too many peanuts and not enough hay 
and other roughage proved to be a bad 

policy for Nizie, a highly trained dwarf 
elephant. The elephant's part in the per­
formance of Nicola the Magician consists 
of a disappearing act, requiring some 
agility, and when his left foreleg stiffened 
up for no apparent reason, the veterinarian 
was at a loss to know what treatment to 
prescribe. The situation seemed to call for 
an X-ray examination, but even a dwarf 
elephant is  a little bulky for hospitaliza­
tion. 

Engineers of the General Electric X-Ray 
Corporation had solved a similar problem 
for C.  V. Whitney's famous horse, Equipoise. 
Armed with a newly developed small port­
able shock-proof outfit, they paid a visit 
to the elephant's stall. Whereas it took but 
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five seconds to make an exposure of Equi­
poise's leg, the thick elephant hide re­
quired 45 seconds, during which time Nizie 
was kept in place by chains and promises. 
The X ray recorded every detail of stiffened 
joints and bone formation, and a verdict 
of arthritis, or rheumatism, was handed 
down by Dr. F.  M.  Kent, together with a 
prescription for a change in diet. 

• 

Flaked Coffee 

B ARRAGES of ballyhoo have made 
something of a national issue of the 

relative ".freshness" of various brands of 
coffee. One claims that the only way to 
guarantee freshness is to deliver the coffee 
promptly from the roaster to the consumer. 
Others rely on hermetically sealed con­
tainers to preserve the flavor. Still another 
school recommends buying whole-bean 
coffee and having it ground just before 

IIsing. Now a new wrinkle appears on the 
horizon�flaked coffee, packed in carbon 
dioxide gas�which is said to keep "fresh" 
for a couple of years and to produce a 
better brew from less coffee. 

Research workers at the Mellon Institute 
of Industrial Research who developed flaked 
coffee have made a thorough study of the 
changes that take place in ground coffee 
as i t  ages. While green coffee may be kept 
for long periods of time if  protected from 
mold and bacterial growth, roasted coffee 
immediately begins a gradual deterioration 
that is more rapid when it is  ground. Coffee 
aroma is  a complex mixture of volatile 
compounds formed by pyrolysis of the com­
ponents of the green coffee bean. The 
soluble non-volatile principles of the bean 
likewise undergo pyrolysis, resulting in the 
production of caramel-like substances that 
give body to the brew prepared from the 
roasted coffee. Coffee also contains a fatty 
oil that undergoes some alteration during 
roasting. 

The changes that produce stale coffee are, 
in decreasing order of importance, volatiliza­
tion of aroma, oxidation of aroma, and 
oxidation or rancidity of the coffee oil. 
During the roasting of coffee there is a 

Nizie's pain is diagnosed by means of portable X.ray equipment 



JULY · 1934 

copious  production of gas in which carbon 
dioxide predominates. In addition to the 
gas that escapes during roasting, a con· 
siderable portion is  retained in the roasted 
bean by occl usion. Ground freshly roasted 
coffee contains approximately five times its 
volume of this gas, which slowly departs 
as the coffee ages, sweeping out a large 
proportion of the aroma. When attempts 
are made to  preserve the freshly roasted 
coffee by immediate hermetic sealing, the 
accumulating gas produces such a pressure 
as to rupture the container unless one of 
special strength is  provided. If, on the 
other hand, the container is vacuumized, 
the occluded gas is  by no means complete­
ly removed during the operation, permitting 
the building-up of  some gas pressure within 
the container, which escapes upon opening 
the container, carrying with it  at the same 
time the aroma with which it has become 
saturated. 

Produced by passing ground freshly 
roasted coffee through a roller mill under 
high pressure, the coffee flakes have about 
90 percent of the occl uded gas expelled 
from them with practically no loss in aroma. 
And in this form, coffee has been kept 
fresh two years by sealing in carbon dioxide. 
As they come from the mill, the flakes are 
thin and flat, averaging about 0.06 in.  in 
diameter and having a thickness of approxi­
mately 0.003 in. This flaking operation 
makes the soluble constituents of the coffee 
instantly accessible to the extracting liquid, 
and extraction not only is  more rapid but 
it is  also more uniform and complete. The 
flakes are said to yield approximately 50 
percent more extractive than the customary 
drip grind and from 75 to 100 percent more 
than the ordinary percolator grind. 

The research leading to  the production 
of the new flaked coffee culminates from a 
broad study of the packaging of coffee be­
gun in 1929 under the Can Fellowship sus­
tained by Continental Can Company, Inc., 
New York. Patents cover the process.­
A .  E. B. 

• 

Non.Fouling Spark Plugs 

A UTOMATIC cleaning of spark plugs 
.fl. has been developed and patented by 
a German chemist, H .  Narratiel, according 
to Chemical and Metallurgical Engineering. 
The cleaning is accomplished by providing 
catalytic surfaces to prevent deposition of 
carbon at all points which come in contact 
with the combustion products. These sur­
faces consist of metals of the earth or rare 
earth groups, or metal oxides, such as cop­
per oxide.-A. E. B . 

• 

Dangerous New Reducing Drugs 

THE danger as well as the usefulness of 
certain new reducing medicines, among 

them sodium dinitrophenol, were vividly 
pictured by Dr. Edward L. Bortz of  Phila­
delphia at a meeting of  the American Col­
lege of Physicians. 

So dangerous are these medicines i f  care­
lessly used that an eminent jurist urged 
Dr. Bortz to recommend their inclusion in 
the list of  dangerous drugs whose use is 
governed by the Food and Drugs Act. 

Three deaths have been reported in medi­
cal journals from the use of  dinitrophenol, 
according to Dr. Bortz. In every one of these 
cases and in certain others, not fatal but 
in which other untoward effects occurred, 

S C I E N T I F I C  A M E R I C A N  

Cabalistic symbols of the chemist's art are a thing of the past, but a New York 
City photographer, Stella F. Simon, has found striking decorative values in 
the glassware of the modern chemist. From photographic studies of funnels and 
flasks, retorts and mortars, she has produced unusually attractive window shades. 
Strips of shade material were coated with sensitized emulsion on which the en­
largements were made, and developed and fixed in the regular manner. After 
a year of use, the photographs show no signs of cracking. The two upper illus. 
trations show the unique designs, and the lower one the shades in use.-A. E. B. 
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the dosage was too strong or the drug was 
not correctly given. 

"One wonders how high the toll of  deaths 
is  going to mount when the beauty parlors 
and physical culture emporiums begin to 
pass it around," Dr. Bortz commented. 

Sodium dinitrophenol and allied drugs 

were described by Dr. Bortz as accelerants 
of metabolism, the change whereby food­
stuffs, water, and air are adapted to  the 
needs of the hody for growth, maintenance, 
and repair and the production of energy. 
This change is  accompanied by heat pro­
duction. When metabolism is speeded up, 
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under the influence of dinitrophenol, for 
example, more heat is produced, the surplus 
fat of the obese person's body furnishing 
the additional fuel . This resul ts in the de· 
sired loss of weight. 

With overdosage of the drug, heat is 
generated faster than needed and faster 
than the heat regulating center of the body 
is  able to dissipate it through stimulation 
of the respiratory apparatus and sweat 
glands. The body temperature rises, up to 
115  degrees Fahrenheit or higher, and 
death occurs from heat rigor. The body al· 
most literally burns itself up. This was the 
fate of the unlucky victims of overdosage of 
dinitrophenol. To protect others from a 
similar fate, Dr. Bortz believes sale of this 
drug should be regulated so that it can only 
be used under a physician's directions.­
Science Service. 

-

Boulder Dam Generators 

WHEN the waters impounded behind 
Boulder Dam are finally turned 

through the Boulder power station, the 
world's largest hydroelectric generators to 
date, born in the General Electric shops at 

One of the huge stator frames to be 
used in a generator at Boulder Dam 

Schenectady, will convert the mighty power 
of the Colorado River into electricity for 
transmission to Los Angeles, 265 miles away. 

The photograph shows just the stator 
frame for the first of these huge machines, 
rated at 82,500 kilovolt·amperes. The com· 
plete generator will be 40 feet in diameter, 
32 feet high ( above the floor ) , and will 
weigh over 2,000,000 pounds. Disassembled 
into sections small enough to be shipped 
by rail, at least 40 freight cars will be neces· 
sary for the transportation of each genera· 
tor to Boulder Dam. 

• 

Canned Cheese 

THE age·old method of making natural 
American or cheddar cheese in gigantic 

loaves weighing as much as 70 pounds may 
be revolutionized by a new method of can· 
ning natural cheese just perfected by the 
Department of Agriculture. It  employs a 
new kind of can which is round in shape 
to hold 12 ounces or more, enamelled inside, 
and equipped with a valve in the top which 
permits readily the escape of the natural 
carbon dioxide gas thrown off by the cheese 
during the maturing period, but prevents 
ingress of air. 
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At the beginning of the process the new 
method of making cheese in cans does not 
vary much from the old. Fresh milk is given 
the right acidity by adding a minute portion 
of soured milk or culture to act as a starter 
and give the right degree of acidity. Brought 
to 86 degrees, Fahrenheit, a few ounces 
of rennet is added to each ton of milk, 

New can for cheese, with a one-way 
"flap" valve in center of the top 

which causes it to curdle and coagulate 
within 40 minutes. The curd is then 
sliced and cubed by hand knives, and 
allowed to cook a few minutes at a tempera· 
ture of 100 degrees, Fahrenheit. The whey 
or liquid is drained off, and the curd then 
chopped into minute particles. After the 
addition of salt it  i s  pressed into print forms 
in sizes from ten to seventy pounds, remain· 
ing in the press about 24 h ours. 

At this point in the old method the loaves 
are bandaged with cheese cloth and stored 
at 70 degrees, Fahrenheit, for a week or 
more, then coated with paraffin and allowed 
to mature in a cold room at about 50 de· 
grees, Fahrenheit, for four months, being 
turned daily so that the maturing process 
will be even throughout the loaf. A shrink· 
age in excess of 5 percent invariably occurs 
in the process, and rind formation and sur· 
face hardening later cause further wastage. 
The loaves are boxed before shipment . 

In the new canning method, after the 
curd is finally pressed, it is  cut into the 
required size and weight, each piece rolled 
in Cellophane and sealed into the valve· 
vented can, ready for shipment after the 
four months curing period. No shrinkage 
occurs . The cheese has no rind, and each 
package is like a fresh cut from the center 
of one of the large loaves. 

Scientists of the Department of Agri· 
culture and of the Continental Can Com· 
pany spent three years in perfecting the 
valve·vented can and the new method of 
canning cheese. 

• 

Reports New Cure of Tetany 

TETANY, the severe nervous and muscu· 
lar disease featured by painful museu· 

lar cramps and caused by an insufficiency 
of calcium in the blood, can now be cured 
or greatly relieved without delay, even in 
the worst cases. Tetany should be dis· 
tinguished from tetanus, or lockjaw. 

The new treatment, described by Dr. L 
Snapper, professor of medicine and gen· 
eral pathology in the University of Amster· 
dam, in The Lancet, medical journal pub· 
lished in England, is the giving of a sub· 
stance known as "A.T. 10." 

"A.T. 10" is a frac tion of  the well·known 
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irradiated ergosterol which is rich in vita· 
min D. Prolonged dosage with ordinary 
irradiated ergosterol, in conjunction with 
oral doses or injections of calcium, has 
previously been used as a treatment for 
tetany. Though in some cases it was fairly 
successful, in  others disagreeable and even 
dangerous symptoms were produced. From 
"A.T. 10," however, the vitamin D is absent, 
and there are no unwanted symptoms pro· 
vided that the doses are stopped as soon 
as the blood's calcium content has been 
brought to normal. This is usually achieved 
within a comparatively few days.-Science 
Service. 

-

Potash Mineral in Kansas THE United States Geological Survey 
has announced the discovery and iden· 

tification of the potash mineral polyhalite 
in a sample of well cuttings from western 
Kansas. This is the first recognition of this 
mineral in that state. F. C. Calkins and 
R. K. Bailey of the Geological Survey staff 
found it in cuttings submitted by the Cen· 
tral Commercial Oil Company. The cuttings 
came from a well in Trego County about 
four miles south of Riga, from a depth of 
about 2000 feet, which in that locality is 
approximately sea level. The polyhalite 
made up only about 5 percent of the sample 
and hence has no commercial interest in 
itself, but the discovery suggests that fur· 
ther exploration in Kansas might lead to 
the discovery of richer bodies of potash 
salts of possible commercial value. The 
finding and identification of polyhalite in 
cuttings from an oil well in Texas was the 
first step leading to the development of the 
present potash industry in New Mexico. 

Salt deposits have long been known in 
eastern Kansas, but the salt is practically 
free of potash. Very small percentages of 
potassium, however, have been reported in 
some mineral waters of the state.-A . E. B. 

-
Rubber Motor Mounting Proved 

Effective 

THE effectiveness in damping out vibra· 
tions, of the rubber mountings used by 

General Electric on its latest appliance 
motors, is shown graphically by three little 
pools of mercury. 

Two of the shallow cups containing the 
mercury are secured to the motor itself. 

Cups of mercury demonstrate ef­
fectiveness of new motor mountings 
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The third mercury cup is fastened to the 
board to which the motor is bolted. In the 
two upper cups, there is visual evidence of 
the slight vibration inherent in the motor, 
but the lowest cup shows that none of this 
is transmi tted to the support to which the 
motor is  attached. 

If the rubber cushioning is "short-cir­
cuited'; by j amming a screw-driver or other 
object between an end-shield and the sup­
porting cradle, the pool on the board will 
immedi,ately show vibrations of a magni­
tude equal to those seen in the two pools 
on the motor. 

• 
Four Dozen Teaspoons in a 

Woman's Stomach 

R
IPLEY might say "Believe It Or Not" 

but the records of the State Hospital 
at Central Islip, New York, show that from 
the stomach of a woman recently admitted 
there suffering from melancholia with 
suicidal tendencies, there were extracted 
48 teaspoons, 1 teaspoon handle, 3 bolts, 
1 prune pit, 1 nut, 1 small piece of glass, 
1 button, 2 pieces of spring wire, 1 needle, 
1 piece of cinder, 1 hairpin, and 1 lead 
pencil. John Hix might say "Strange A s  
I t  Seems" but the hospital records show 
t hat the patient recovered. 

-

Type Without Type 

O
LD readers of SCIENTIFIC AMERICAN 

will remember that during the print­
ers' strike early in the 1920's a makeshift 
method of producing the magazine was 
used in which typewriting and longhand 
manuscripts were reproduced by an en­
graving process and used for making up the 
magazine. Although not anticipating an­
other printers' strike which would make it 
impossible to have type set in the ordinary 
m anner, a new invention makes possible the 
production of perfectly aligned type matter 
with an ordinary typewriter. A sample of 
work so produced is  shown in these col­
umns, reproduced by the half-tone process. 

This system of obtaining "type without 
type," invented by Joseph SpielVogel, uses 
a sheet of finely corrugated paper having 
horizontal parallel slits at intervals equal 
to the distance between lines on the type­
writer, which paper is cemented to  a back­
ing sheet. The typist writes the manuscript 
on the corrugated side between the slits in 
the conventional manner, without any effort 
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at alignment. The copy is  aligned at the 
right-hand margin after it is taken out of 
the machine by lifting the ends of the lines 
from the backing sheet, stretching them to 
the required uniform width, and then re­
attaching them. The special cement used 
remains permanently plastic. 

There is no apparent distortion of char­
acters when the lines are stretched because 

produced wi th the Paten ted paper _ 
D i stortion can be pos i t i vely con­
trolled in any d i rec t i on .  Startling 

i l lustrati v e  e f f e cts may als o  be 
secured in thi s  easy way _ , 

Another feature of �I . Sp i e lVogel I B 
i nv ent i on makes i t  pos s i bl e  to get 
vari ous s i zes and styles ot type on 
the ord i nary typewriter ,  by S imply 
typing on h i s  ' patented paper ��d . 
then stretchi ng i t  to the des i red 
s i z e  or shape _ The tollowing a r e  a 
rew examples ot types produced wi th 
the regular typewr i ter keyboard ; 

.Vogel-Type Condensed 
Voge2 -Ty.pe Its11c 
V o ge � -T ype Exten�e� 

Justified ( aligned at right ) type­
writing obtained with special paper 

the spaces between each letter and word 
are enlarged proportionately. Copy of this 
kind, after it is aligned, can be reproduced 
in any one of several manners. As shown in 
the accompanying illustration, special fea­
tures can also be obtained from ordinary 
typewriting. 

-

Flakes of Aluminum 

H
OW thin is a flake of aluminum bronze 

powder ? This question, an important 
one in the paint industry, has been an­
swered by Aluminum Research Labora­
tories, New Kensington, Pennsylvania. In 
average size, such a flake of powder is  not 
much thicker than the wall of a soap bub­
ble. It would take more than 100 flakes, 
laid one on top of another, to  make a pile 
which would reach as high as the thickness 
of the paper on which this article is  printed. 

When aluminum became commercially 
available, its powder was known as "alumi­
num bronze powder," which is a misnomer 
because it is not a bronze. It has an alumi­
num purity content of more than 99 percent 
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and is used as the pigment portion of 
aluminum paint. It is  different from other 
pigments, in that the individual particles 
are flaky instead of granular. 

The effectiveness of aluminum paint as 
a protective covering for surfaces outdoors 
and in, comes from the minute metal flakes, 
impervious to light and moisture. The mi­
croscope reveals the fact that the flakes 
overlap in layers in the dried paint film, 
actually forming, in effect, a very thin 
layer of metal over the painted article. 

Thick flakes affect the leafing character­
istics of the powder and the covering quality 
of the paint. It is therefore important that 
the flake thickness be controlled in manu­
facturing processes. But how can these in­
finitesimal particles be measured ? 

The measurement of flake thickness is 
peculiarly difficult because the aluminum 
flakes are too small to handle, even under 
the microscope. An ingenious method has 
been devised, however, which requires as 
measuring instruments only a balance and 
a common ruler or yardstick. In using this 
method, Assistant Director of Research 
Junius D. Edwards and Dr. Ralph B. Ma­
son, of Aluminum Research Laboratories, 
employed a flat-rimmed, shallow, rectangu­
lar pan filled with water to just above the 
brim, surface tension keeping the water 
from overflowing. Two flat strips of glass, 
each an inch or so wider than the pan, were 
laid on the rim across each end to act as 
barriers and to help "coax" the powder into 
the desired film, one flake thick. 

Windows are closed and doors are shut, 
for the room i n  which the measurements 
are taken must be draft-free. An accurately 
weighed sample of powder-one tenth of a 
gram, for convenience-is dusted from a 
small container onto the water surface. The 
flakes, only partially wet, float upon the 
surface. One of the glass plates is  pushed 
towards the other, sweeping the floating 
powder before it for about two thirds the 
length of the pan, Then the glass is pulled 
back again. This pushing and pulling opera­
tion is  repeated until the powder film is 
uniformly smooth. The film of powder 
wrinkles much like a piece of cloth, when 
the flakes are all touching and are further 
compressed by the pushing of the glass 
plate. 

The barriers are then adjusted just suf­
ficiently to eliminate the wrinkles, and the 
powder film becomes absolutely uniform. 
The length and width of the film are then 

How the thickness of flakes of aluminum bronze is measured. Upper left: Placing a measured amount of powder on water. 
Upper right: Spreading the flakes. Lower left: Smoothing out the layer. Lower right: The final "sheet" to be measured 
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measured with the ruler and the area which 
one gram of powder will cover is calculated. 
From the area and volume (which is cal· 
culated from the density-2.5 grams per 
cubic centimeter) the thickness is simply 
calculated. The results of such calculations 
show the average thickness of flake to vary 
from about .00005 to .000012 of an inch 
with different grades of powder. 

-
Automatic Steering Control 

for Airplanes 

EXPERIMENTS in "Radio Aids to Air 
Navigation" have recently been de­

scribed before the American Institute of 
Electrical Engineers by Dr. C. F.  Green 
and H. I.  Becker, of the General Electric 
Company. They have developed a system 
by means of which it is hoped to achieve 
completely automatic steering of a plane, 

utilizing radio for the purpose of correcting 
wind drift. The principal components of 
this system, as shown in the photograph, 
are : Magneto compass, turn compensator, 
radio compass, steering and loop engines, 
course setter, and radio receiver. 

The motor·driven magneto compass can 
be mounted at any point in the fuselage, 
preferably at its tail, where it is least 
effected by the magnetic properties of the 
airplane structure and equipment. A motor· 
driven turn compensator corrects for the 
north·turning error, which is  present in all 
magnetic compasses. 

The purpose of the radio compass is to 
determine whether or not the plane is flying 
directly towards a radio transmitting sta· 
tion. This information may be visibly ob· 
tained from a zero·center right·and·left 
reading meter. If automatic operation is 
desired, the current to the meter may be 
used through associated apparatus to move 
the rudder of the plane to right or left 
and thus maintain the desired heading. 

The steering and loop engines are com· 
bined in a single·unit construction and 
driven by a dynamotor. Electrically oper· 
ated clutches, when energized, permit the 
rotation through any desired angle of the 
compass and loop simultaneously, or of the 
compass alone. Connection is also made 
from this u nit to the rudder cables, and 
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the plane is thus steered to right or left. 
' The flexibility of this system permits 

three different methods of automatic steer· 
ing to be employed. First, automatic steer­
ing by magneto compass ; second, auto· 
matic steering by radio compass ; third, 
full automatic steering with automatic drift 
correction by radio. 

In the first method the pilot sets the 
magneto compass to the correct bearing for 
the point towards which he desires to fly. 
After taking off, the plane is headed in the 
approximate direction of the objective. The 
pilot switches on the automatic system, 
which takes control of tbe rudder and steers 
the plane on the selected course. The 
magneto compass is the heart of this sys· 
tern. As soon as the plane starts to deviate 
from its correct heading, the magneto com· 
pass begins to generate electricity. This 
current operates a relay, which, through 

Photograph showing the 
essential parts of the new 
automatic steering control 
for airplanes described in 
these columns. With this 
system, which is still in 
the experimental stage, it 
is hoped to reach com· 
pletely automatic steering. 
Drift caused by wind, 
which has been one of 
the major difficulties of 
such automatic steering, 
is to be overcome by the 
use of the radio compass 

amplifiers in a control box, energizes the 
motor· driven steering engine and corrects 
the rudder position. If a cross·wind is blow· 
ing, the pilot must watch his landmarks 
and make corrections in the compass set· 
ting, until he is following the desired flight 
path. 

In the second method there i s  automatic 
steering by radio. When the radio compass 
loop is normal to the radio waves, there 
will be no current flowing in the radio 
compass circuit. If the plane deviates from 
the line of flight, a polarized current flows 
in the compass output circuit. Then by 
means of a relay and auxiliary tube cir· 
cuits, the steering engine is actuated and 
the rudder is again brought into play. In 
practical operation, the pilot, by means of 
the course setter, tutns the loop until it is 
at right angles to the long axis of the plane. 
After taking off he flies in the approximate 
direction of the desired radio station and 
engages the automatic control. The radio 
compass and its controls now keep the 
plane always pointing towards the broad· 
casting or beacon station, and while a cross· 
wind may drift the plane from a direct 
line of flight, it will be brought back over 
the transmitting station. 

The third system involves automatic drift 
correction by radio. In this system the de· 
sired course angle, using the magnetic north 
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as a reference point, is used as a basis for 
establishing the relative positions of the 
magneto compass and the radio loop. This 
relation then remains fixed and the radio 
compass controls the rudder. Current from 
the magneto compass, due to deviation to 
the right or left, causes a simultaneous 
rotation of both compass and loop until 
the poles of the compass are again point· 
ing east and west and no more clirrent i s  
flowing. 

When the plane tends to drift from its 
course due to a cross·wind, the loop ceases 
to be normal to  the radio waves from the 
station towards which it is flying, and cur· 
rent starts to flow from the radio compass. 
This operates the steering engine and the 
rudder comes into action, bringing the 
plane back toward its correct flight path. 
This movement, however, changes the posi. 
tion of the magneto compass poles with 
reference to their original east and west 
position, and now the compass comes into 
action, and both the compass and the loop 
are simultaneously rotated until the com· 
pass poles are again east and west. 

The plane is now not pointing directly 
toward the radio station, but is  headed 
into the cross·wind at an angle to correct 
for the drift. It will maintain this posi· 
tion on its original course as long as the 
intensity of the wind remains the same. 
Any increase or decrease in wind velocity 
will be automatically compensated for, and 
the plane will continue to fly on the direct 
course to its destination. This is specially 
important for night operations, for flying 
through clouds, in thick weather, or over 
areas where no landmarks are visible. 

The effective range of this control equip. 
ment is only 150 miles and it i s  not yet 
completely developed.-A. K. 

-

When the Motor Drops Out 

THE following paragraphs are taken 
from a terse, report by a pilot who 

heard a rending crash, found his head down 
to his knees, his eyes closed, and his ship 
whipped up into a vertical climb, as the 
motor dropped out of the nose of the ship. 

"I could not open my eyes for the moment 
and first reaction was to shut off valve . 
This and releasing hatch was done before 
I could straighten up. As soon as the hatch 
lifted and there was a rush of air into 
cockpit, full muscular control returned to 
body. My eyes opened and altimeter wa� 
first thing noted. The reading was 6500 
feet. The ship had reached the peak of 
its climb and was falling off to right, went 
into half turn with tail down and right 
wing pointing down. I was loose in belt. 
Grabbed control stick and as ship picked 
up speed in falling, I felt pressure on 
controls. These soon took hold and I right· 
ed the ship into a dive. With heavy pres· 
sure on stick I rolled stabilizer all the 
way up (which did help ) . As I let stick 
back, nose came up and I found I had 
control of the ship. I unbuckled belt to 
jump when I thought-'I've righted a ship 
from inverted outside spin and I seem to 
have control of same with plenty of time 
to still jump. I'll just see what I can do 
in controlling ship in flight.' This I started 
to do. I soon found that with nose down 
too far the ship would rock in the forward 
motion. When I let nose come up too far 
with reduced speed ship fell off to right. 
This happened twice. I then noted that 
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hest control was with the airspeed show­
ing no M.P.H. This gave me dircetional 
control and all. 

"I knew I had about a 20 mile north 
wind on ground and 1 noted just before 
motor tore off where an emergency field 
was. As I again looked around said field 
lay IIp ahead of me. I quickly made surYf�Y 
of fields sonth of same. NoLed they were 
open and by this time I felt fully confident 
that I could land ship with better than 
50·50 chance and not hurt self nor f"hip. 

"The ship was now acting much the same 
as a glider that 1 had flown a few years 
ago. I rcbuckled my belt determined to 
set ship down in the middle of the field. 
As I came nearer the ground and field 
I had to manellver in figure '5'. This I did 
with rudder only. Passed over road and 
fence about 20 feet high. At this point I 

depressed nose of ship a little more­
leveled flat and held this till ship touched 
ground." 

A "Suspension-Bridge" Airship 

A 
NOVEL type of airship, designed by 
:i\Jr. Roland B. Respess, has recently 

attracted much attention. 1\Ir. Respess had 
in this project the valuahle advice of �Ir. 
Robert T. Pollock, consulting engineer and 
the American eollaborator in designing and 
lJUilding the British airship R·I00. 

Prior to its submission to governmental 
authorities, the Respess airship was care­
fully studied and analyzed by a number of 
consulting engineers, whose findings were 
supported by a water modcl test at the 
Daniel Guggenheim School of Aeronautics. 

In this airship the suspension bridge 
principle has been ingeniously employed. 
The structure c(msists primarily of a rigid 
central member in the form of a tube which 
extends from bow to stern. Attached to 
the central member are a series of trans­
verse ·wheel-like frames hetween which the 
gas bags are mounted. The diameter of 
each frame is determined by the contour 
of the airship at its particular position. 

Flexibly mounted on the transverse 
frames and connected with them are longi­
twlinal steel wires which are continuous 
from how to stem and are fastened to the 
ends of the central member. A similar set 
of wires are attached to the circumference 
frames at an angle and serve to take up the 
shear loads. The wires are of high strength 
steel suspension-bridge type, carefully test· 
ed and specially treated to resist corrosion. 

The advantages claimed by the designer 
for this type of airship are as follows : 

The airship will be somewhat more 
flexible than the conventional rigid frame 
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A cut-away dia­
grammatic view 
of the frame­
work and interi­
or of the propos-
ed dirigible con-
structed on the engineering prin­
ciple of the suspension bridge. 
Details of this new airship are 
given in the accompanying text 

airship and will therefore take up sudden 
gusts and loads with less danger and 
damage. This is because the strength lies 
mainly in the wires and cables which have 
more give than rigid members. Further, 
from an cnginper's point of view, another 
advantage lies in the fact that the airship 
structure is entirely determined in that all 
members can be calculated by simple en­
gineering principles. It is also hoped to 
attain a structure of lesser weight, which is  
important from the point of  view of pay 
load, simplicity, and cost of construction. 

The design submitted to the government 
presupposes a ship 147 feet in diameter 
and 785 feet in length. While its main pur· 
pose is for use in transatlantic service, 
provision has been made for gun installa· 
tion and other steps for conversion to nava! 
uses. 

The plans call for the construction of 
two airships, a new type of hangar and 
establishment of a regular transatlantic 
service.-A. K. 

Test Flights of the S-42 

T
HE Sikorsky 5·42, first of a new fleet 
of giant Clipper ships which will be 

used by Pan-American Airways to cut down 
flying time between North and South 
America, is the final step in a long series 

Side view of the new S-42 to he used in the South American sl-rvice 
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of developments by the Sikorsky company. 
This began with the historic 5·36 cn�ated in 
1928, which was equipped with a 500 hor;:e­
power motor, had a gross weight of 8000 
pounds, and a top speed of 90 miles. Then 
followed in logical evolutionary steps the 
5·38, a twin·engine 8·passengcr amphibian, 
and the 5·41, a 1l00·horsepower 12�pas· 
senger amphibian, with increased carry· 
ing capacity and speed. 

The 5·42 is the largest fiying hoat ever 
built in the United States, although its 
proportions are so well balanced that it 
does not give the impression of huge size. 
It has a gross ·weight of 19 tons, an esti· 
mated cruising sJlced of 150 miles per hom, 
and a comparatively small wing area of 
]330 square feet. The wing span is 114 
feel and the overall length is 68 feet 8 
inches. As a passenger airliner, the new 
Clipper will provide accommodations for 
32 passengers, a crew of five, a thousand 
pounds of mail and express, and will have 
a range in excess of 1200 miles. Four 
supercharged, geared-down "Hornets" give 
a total of 2600 horsepo"wer. 

Our photograph shows· the well stream­
lined design, the motors nestling in the lead· 
ing edge of the wings, and the carefully 
halaneed controls. The hull is of the two· 
step type whidl facilitates the pilot's work 
in take·off. 

One of the most interesting features of 
the ncw flying boat lies in the instrumen· 
tation and its arrangements. As our sea­
planes grow in size, so do the pilots' and 
mechanics' quarters grow in resemblance 
to the navigating deck and engine rooms of 
ocean liners. 

The actual flying instruments are in 
duplicate on either side of the cockpit, a 
set for each pilot. On these panels are a 
compass, a directional gyro, an altimeter 
sensitive to ten feet, and a rate of climb 
indicator. In a center panel are located 
four tachometers, and four manifold pres­
sure gages. In the center provision is also 
made for an automatic pilot which will he 
installcd when the new ship gocs into scr­
vice. 
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There is a definite "engine room" be­
tween the pilot's compartment and the pas­
senger cabin. Here the mechanic is seated 
with a multitude of dials and instruments 
in full view. The electrical system con­
trols and light switches are mounted on 
the bulkhead beside the radio operator's 
seat. The mechanic has close to his hand 
an emergency lever by which the engines, 
in case of fire, can be smothered with 
extinguishing gases. The gasoline tanks are 
mounted in the wing, immediately behind 
the engines.-A. K_ 

-
Warm Above-Cold Below 

UNITED Air Lines report to us a curi­
ous atmospheric oddity. During two 

years of weather observation their Meteor­
ological Department has found that inver­
sion of temperature is common . through­
out the winter months. Warm air lanes 
are then present over cold surface tempera­
tures. 

Hitherto it has been believed that the 
temperature dropped at  the rate of 30 de­
grees, Fahrenheit, with each 1000 feet in­
crease in altitude. Yet pilots have taken 
off from wintry airports and encountered 
rel atively mild weather at higher elevations. 
Sometimes they have noted as much as 
40 degrees temperature inversion between 
the ground and altitude_ 

A systematic study of upper air climatic 
conditions is  now being made. The in­
formation will be relayed to pilots via radio 
telephone, and advantage will be taken of 
temperature inversions. 

This inversion of temperature may be 
caused by warm air moving in from the 
south at high elevations, a cool stratum 
of air near the surface, or it may occur 
due to the cooling of lower lanes of air by 
radi ation.-A . K. 

-
Flasher Lights for Airports 

THE Department of Commerce is making 
a great effort to provide a large num­

ber of small airports or landing fields all 
over the country. Such airports, however 
small, must be amply lighted. O ur sketch 
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An L-shaped airport and the loca­
tion of guide lights for landing 

shows an L type field, 2000 feet long, 700 
feet wide on each leg, with runways 100 
feet wide. This L field is well lighted be­
cause it has six green lights for one run­
way, four green lights for the other, six 
red boundary lights at  extremities of the 
field, and four red boundary lights at  in­
termediate points. Such a lighting system 
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is ample, but it is  also apt to be expensive 
and involve much underground wiring, 

Since minimum expense i s  a vital fea­
ture in the extension of the small airport 
system, a simple self-contained safety 
flasher light has been developed by the 
Lakewood Engineering Company and ap-

One of the new battery operated 
flasher lights for use at airports 

proved by the Department of Commerce. 
This device is  illustrated in one of the 
phot ographs. The small Neon tubes em­
ployed are distinctive in color, and the fact 
t hat there are 55 to 60 flashes per minute 
prevents confusion with any other ground 
lights which the pilot may encounter. The 
flashin g  lights are operated by special 
motors supplied with current by a 6-volt 
storage battery. Under average conditions 
the unit operates without attention or re­
charging for six months_ The fact that 
neither cables nor conduits are required 
makes possible the transfer of the units 
to new positions as desired. There i s  added 
safety that electrical storms or break down 
of the general electric supply need no long­
er be feared.-A . K. 

-
Aviation Crash Rescue Boats 

RECENTLY a noted Marine Corps pilot 
. was drowned off Pensacola, although 

he had jumped from 3000 feet and his 
parachute had opened up in a normal man­
ner. Wherever naval aviation forces oper­
ate intensively such accidents as well as 
crashes into the water occur from time to 
time. 

The Bureau of Aeronautics has now 
secured some very fine and well equipped 
rescue boats. These boats are 45 feet in 
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length and, equipped with two converted 
Packard aircraft engines of 650 horsepower 
each, can make 45 miles an hour in  waves 
of two to three feet in  height. They are 
Y boltom boats and must stand a three­
hour endurance test at 85 percent of their 
top speed. They will carry a crew of six­
coxswain, engineer, doctor, hospital corps 
man, and an aviation carpenter's mate. 
Since flier's lives as well as valuable planes 
are involved, the constant efforts of the 
Bureau of Aeronautics are fully justified. 
-A . K. 

-
Non-Shatterable Spectacles 

FOR use by sportsmen, motorists, and 
workers in occupations where protection 

of the eye is  of utmost importance, unshat­
terable spectacle lenses have been placed 
on the market by a British concern. These 
lenses were recently seen in the store of 
Aitchison & Company, New York. 

The material used in the lenses i s  the 
familiar shatter-proof glass, being made of 
two layers of glass with a layer of celluloid 
or some simi lar composition sandwiched 
between them. The lenses are blanked and 
ground in  the usual manner. 

-
Volcanoes and Tulips 

WEATHER changes that visit  blessing 
or bane on the tulip bed in your front 

yard and the sprouting radishes in your 
hack garden sometimes receive substantial 
contributions from the remotest causes_ A 
major volcanic eruption in Java or Alaska 
may fill the upper air with dust so fine that 
it  will float 'round and 'round the world 
for two or three years before i t  settles out, 
and while it  is  aloft i t  helps to produce 
persistently chilly, often rainy weather­
and your garden feels the consequences. 

This and other effects of great volcanic 
explosions, such as that of Katmai i n  1912 
which kept the Iowa corn crop from ripen­
ing one or two seasons later, were discussed 
before a meeting of the American Geo­
physical Union in Washington by Prof. 
W. J. Humphreys of the U. S.  Weather 
Bureau. 

Volcanic dust in the upper atmosphere, 
Prof. Humphreys said, heralds its presence 
by strange effects on the sunlight as well 
as on the weather that follows disturbances 
in the radiations that reach and proceed 
from the earth. At such times the sun be­
comes surrounded with peculiar rings or 
haloes, resulting from the scattering of its 
rays by tiny dust particles. A large pro-

One of the crash rescue boats secured by the Bureau of Aeronautics 
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portion . of these seem to . be actual micro· 
scopic bubbles with shells of stone, puffed 
out like the much-advertised "grains shot 
from guns," and in exactly the same way, 
by the sudden expansion of internal steam. 
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We might even get the paradox of a 
frozen earth produced by too much activity 
by fire-mountains. To reduce the intensity 
of d irect solar radiation by 20 percent, 
probably not more than one fifteen-hun­
dredth of a cubic mile of volcanic dust, 
hurled into the upper air every couple of 
years and kept going a long enough time, 
would quite suffice. It would not matter 
even where the volcanoes were situated, so 
long as they blew their dust high enough 
to set it afloat around the world. Thus 
the northern lands might conceivably be­
'Come ice-blanketed through an active con­
spiracy of a ring of tropical volcanoes.­
Science Service. 

• 
Testing an airplane to destruction. Bags filled with lead shot are placed on the 
wings and fuselage to determine the stresses which the plane will resist 

More Explosives in 1933 

THE quantity of explosives manu fac­
tured in the United States and sold 

d uring 1933 for use in mining and quarry­
ing, and for other industrial purposes, 
amounted to 255,989,391 pounds, according 
to reports from companies engaged in the 
manufacture of explosives. This figure repre­
sents an increase of 9 percent over the 
qu antity sold in 1932. Sales during 1933 
included 64,210,675 pounds of black blast­
ing powder, 33,927,443 pounds of per­
missible explosives and 157,849,273 pounds 
of other high explosives. ( Permissible ex­
plosives are high explosives that have 
passed certain tests by the United States 
Bureau of Mines for use in coal mines. ) 

When compared with 1932, the quantities 
of explosives sold in 1933 represented an 
increase of 5 percent for permissible ex­
plosives, 14 percent for other high ex­
plosives, and less than 1 percent for black 
blasting powder. Mining and quarrying 
operations used 99 percent of the total 
quantity of permissible explosives, 51  per­
cent of the total quantity of other high 
explosives, and 92 percent of the total 
quantity of black blasting powder.­
A. E. B. 

-

An Aid to Seaplane Landings 

A GERMAN flying-boat pilot describes 
in Flugsport a useful wrinkle for 

seaplane work. A stout manilla rope is led 
through the keel ring 3 ( see drawing) and 
through the shock absorbing ring 5.  If the 
flying boat is to be landed at night in com­
plete darkness the rope will give the pilot 
a useful warning when it strikes the water. 

Furthermore, if knots are tied at the end 
of the rope it will act as a brake and bring 
the boat to rest quickly-just as do tbe 
brakes on airplane wheels. Flying-boat 
pilots have a technique all their own and 
there is as much seamanship as airmanship 
required for successful seaplane operation. 
-A . K. 

• 

Would You Be An Engineer ? 

THE boy who has his heart set on being 
an engineer can now find out whether 

he has a gift for engineering, before spend­
ing long years of college preparation. 

New scientific tests which measure apti­
tudes for engineering were described re­
cently before the Midwestern Psychological 
Association. Prof. Clair V. Mann of the 
Missouri School of  Mines and Metallurgy 
is author of the tests, on which he has 
been experimenting for nearly 10 years. 

The tests are designed to  appraise a 
freshman's possession of qualities actually 
used in engineering. Among these Profes­
sor Mann mentioned co-ordination of hand 
and eye, visual perception of spatial re­
lationships, form discrimination, and other 
aptitudes on which the raw recruit must 
rate well if he is to win success in this line. 
-Science Service. 

• 

Testing Planes to Destruction 

IN designing an airplane, the structural 
strength has to meet certain specific re­

quirements of the Department of Com­
merce, and engineers have to make most 
accurate calculations. Some parts of the 
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� 1.�� A trailing rope, 4, passing through a shock-absorbing 
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-" ring, 5, aids the seaplane pilot in making a landing 

calculations, however, although thoroughly 
made, leave uncertainties. To meet such a 
situation the most expensive plane struc­
tures are frequently tested to destruction 
by piling huge quantities of bags, filled 
with lead shot, on the plane under test in 
such fashion as to simulate the air loads 
imposed in flight. One of our photographs 
shows the fuselage and stub wing of a 
Boeing 247 transport plane being submitted 
to this expensive form of experimentation 
at the army field in Dayton, Ohio. The 
bags, it will be noted, are not uniformly 
distributed. They are concentrated at those 
points where the maximum loads appear 
in the air or on landing. This particular 
ship withstood a loading at least 20 per­
cent in excess of the requirements, an ex­
cellent guarantee of structural safety.­
A. K. 

-

Movies of Boulder Dam 

To make available the newly edited offi­
cial Government progression motion pic­

t ures of the B oulder Canyon Project to a 
larger percentage of those requesting dates 
for exhibition, the Bureau of Reclamation, 
Department of the Interior, has recently 
issued a permit for a business enterprise 
which is now known as the Boulder Dam 
Film Library. Stipulations of the permit 
require the Library to stock sufficient prints 
of the complete progression film in both 16 
mm. and 35 mm. to  meet the demand. The 
Library, which is located in the Boulder 
Theater Building, Boulder City, Nevada. 
for a nominal charge, forwar'ds the prints 
anywhere in the United States that they 
are desired for showing. 

The edited feature, known as the B oulder 
Dam Progression Motion Pictures, tells in 
film the complete story to date of the build­
ing of Boulder Dam. The film at present is 
four thousand feet long. It is estimated that 
the feature will  exceed eight thousand feet 
in length when work is con;pleted on the 
project. 

-

Hard Copper Alloys 

C OPPER alloys three times as hard and 
twice as strong as ordinary copper 

alloys have been developed under the trade 
name of Kunial alloys. These improved 
metals can be extruded, rolled, drawn, and 
cold worked exactly in the same way as 
ordinary brass, for the production of rod, 
wire, tllbes, strip, and sheet. 
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Kunial brass is an alloy of copper and 
zinc, together with other added elements. 
The copper and ?inc contents may be 
varied within wide limits, but in all cases 
the unique property of hardening and 
strengthening by suitable heat· treatment is 
retained. By heating the soft quenched alloy 
to 500 degrees, Centigrade, the hardness is 
increased, the tensile strength is increased 
by 14 tons per square inch, while the 
elongation is  only halved. If the cold­
worked alloy i s  heated to  450 degrees, 
Centigrade, the hardness is  increased, but 
the increase in strength is  accompanied 
by an increase in elongation. 

Kunial brass is an ordinary commercial 
alloy, and while the raw materials used 
in its composition are more expensive than 
those in ordinary brass, for products of 
equal strength, it may be possible to pro­
duce the finished article cheaper by this 
method than ordinary brass. This entire 
range of alloys possesses high resistance to 
corrosion by sea-water, and possible applica­
tions are wide.-A _ E. B. 

-

Radiator Rust Screen 

RUST scale is the greatest cause of 
motor-car radiator overheating. The 

modern gas engine has long been equipped 
with an oil screen and an air screen to pro­
tect it, and a gasoline screen to protect the 

carbureter, and now comes a screen to pro­
tect the radiator. 

Because the radiator is made of brass and 
solder, it does not produce rust. The rust 
that clogs the radiator comes from the cast­
iron water j acket of the engine. When 
enough of this rust gathers in the radiator, 
it cannot be removed, and in hot weather 
the water in the radiator boils. 

This new device inserted in the upper 
rubber hose, connecting the radiator and 
engine of the car, will stop all rust scale 
from entering the radiator. 

The area of screen openings is three times 
the size of the hose ; therefore, the screen 
does not interfere with the flow of water. 
The screen is smooth and polished, and 
the vibration of the engine causes the rust 
particles to drop to the bottom of the 
screen. To clean the screen, loosen the 
thumb screw and withdraw the screen. 

The screen i s . applied in a few minutes 
by cutting through the hose and clamping 
in place. It is supplied in different sizes 
according to hose diameters . 

• 
Left-Handed Children Do Not 

Read In Reverse 

T EFT-HANDED children are no more 
L likely to see "was" as "saw" than are 
right-handers when learning to read, a 
study of the reading habits of 2000 chil-
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dren in early grades indicates, according 
to the University of Michigan Bureau of 
Educational Reference and Research. This 
finding upsets a theory held by psychologists 
of the Adler school and others, who be­
lieve that a "southpaw" naturally tends to 
l ook at II worcl from the wrong end, just 
as he writes and draws "in reverse_" 

In naming familiar objects pictured in a 
square, 93 percent of the right-handed 
naturally worked from left to right, in cus­
tomary fashion, but 88 percent of the left­
handers did also. Similar tests showed tbat 
a left-handed individual has no more trouble 

Left: Rust screen for automobile 
radiator systems. Above: Removing 
a quantity of rust from one of the 
screens. Operation described in text 

in operating his eyes in the usual fashion 
than his right-handed brothers. 

"In the first steps in reading, when a 
child is introduced to the alphabet and 
its arrangement into words, 'saw' might as 
well be 'was,' or 'are' 'era,' since the 
arrangement of letters is  largely a matter 
laid down dogmatically in advance by 
adults, on the basis of adult experience and 
custom," says Professor Woody. 

"A right-handed child is as likely to per­
ceive wrongly these abstract adult sym­
bols as is  a left-handed one. The reversal 
of a word, or letters in a word, is  a natural 
response in the early reading attempts of 
a normal child, and such behavior is not 
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necessarily a symptom of special disability, 
the habit usu ally disappearing with in­
creased experience in reading," he states. 
"In drawing or writing the left-handed in­
dividual normally handles his pen or pencil 
in reverse because the right hand grip and 
operation actually prevent his seeing a 
part of what he is drawing or writing." 

• 
Perfume from Wasle Grape-

Fruit Rinds 

G R A P  E F R U I T rinds, discarded by 
Florida canners, can be used as raw 

material for valuable essential oils used as 
flavors and perfume�, declare E. K. Nelson 
and H.  H. Mottern, chemists of the United 
States Department of Agriculture. About 
100,000 tons of grapefruit are processed 
annually by the canners and at least half 
of the rinds could be profitably collected. 
This amount of rinds should produce about 
50,000 pounds of essential oils, Mr. Nelson 
informed the American Chemical Society 
at a recent meeting in St. Petersburg. 

The Government chemists have found 
that the grapefruit oil contains 90 percent 
of limonene, or oil of lemon, 2 to 3 percent 
of volatile constituents and 7 to 8 percent 
of non-volatile, waxy constituents. Oil of 
lemon is used in many perfumes and the 
other ingredients are used for sharp odors 
and flavors. In the terpene-free oil of the 
Florida grapefruit, Mr. Nelson reported, 
the following constituents were identified 
-octyl and decyl aldehydes, geraniol and 
octyl alcohols ( both free and combined) , 
cadinene, and small quantities of citral and 
methyl anthranilate. The latter is the flavor 
of grapes and is  manufactured synthetically 
to flavor some grape juices.-A . E. B. 

-

Speeding Up Packaging 

NEW equipment for the packaging pro­
duction line is said to assist greatly 

in speeding up operations of binding with 
steel straps. A new tool mount holds the 
Acme strapping tool always in position, 
ready for use, and is  instantly adjustable 
to packages of various heights. 

A package guide and stop, which can· 
tribute to the speed and ease with which 
the strapping operation is  performed, may 
be obtained to meet particular needs. It is 

Equipment for speeding up packaging in use on a production line 
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said that this new equipment can be easily 
installed in existing conveyor systems or 
can be furnished attached to a roller con· 
veyor. For anything from small bundles 
to huge crates, there is a correct type of 
improved strapping equipment . 

• 
White Light from Carbon 

Dioxide 

"BY bottling carbon dioxide, the air we 
exhale, in a glass tube and passing 

an electrical charge through it, the reo 
sultant light is almost a perfect white in 
color," according to  Dr. Harvey C.  Rent· 
schIer, Director of Research of the West· 
inghouse Lamp Company, in a recent 
address to  the Lighting Institute of the 
Electrical Association of New York. "The 
nearly perfect white light obtained by pass· 
ing an electrical charge through carbon 
dioxide gas makes this source of illumina· 
tion particularly desirable for color match· 
ing work, as in printing plants, textile mills, 
or in any industry where the container or 
package must be matched for constancy of 
color," Dr. Rentschler said. 

Low operating efficiency was cited as the 
reason why this lamp was not used more 
extensively. It converts electricity into light 
at an efficiency varying from three to five 
lumens per watt. The cost of operating this 
lamp at such a low efficiency would run 
too high to be practical. A standard tung· 
sten filament incandescent lamp is about 
three times more efficient.-A . E. B. 

• 
Fireless Locomotive With Arc 

Welded Tank 

TH E  first known locomotive to use a 
fusion welded tank is a new fireless 

steam locomotive built by the Heisler Loco· 
motive Works. Without boiler or firebox, 
the steam locomotive hauls a train of freight 
cars at rapid speed. The secret of the 
economy and unique advantages of this 
different type of motive power lies in the 
steam charged arc welded tank, 69 inches 
in diameter and built for a working pres· 
sure of 215 pounds. It was built by the 
Struthers·Wells Company, using the shield· 
ed arc process. 

This tank, which is heavily lagged and 
jacketed to prevent loss of heat, is  filled 
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The fireless locomotive will run 95 miles on one "charge" 

with water to about four fifths of capacity. 
Then, by a steam pipe run from a stationary 
boiler to a point below the level of the 
water in the tank, the water is heated until 
the pressure and temperature in the loco· 
motive tank are the same as in the station· 
ary boiler from which the charge is being 
taken. It is from this heat stored in the 
water that the locomotive gets its power. 
For example, the tank on a 60·ton fireless 
locomotive, charged to 200 pounds pressure, 
stores sufficient energy to run the loco· 
motive by itself over straight level track, a 
distance of about 95 miles, or to haul a 
train of three loaded freight cars weighing 
210 tons a distance of 21  miles or more. 

Advantages claimed for the fireless loco­
motive are low initial cost, reduced main­
tenance, one man operation, longer useful 
l ife, and 60 percent to 90 percent greater 
hauling power. Since there are no smoke or 
fumes, the locomotive may be operated in­
side buildings. 

• 
Infra-Red Rays Aid in Diagnosis 

of Varicose Veins 

P HOTOGRAPHS taken through the skin 
by means of the invisible infra-red rays 

of the spectrum are now helping physicians 
to detect varicose veins and obstructed 
veins. They are expected to prove even 

more valuable in determining the success 
of treatment in these conditions. 

Pictures taken with photographic plates 
not sensitive to infra·red rays show the skin 
approximately as the eye sees it. But when 
infra·red sensitive plates are used, a very 
distinct pattern of the veins under the skin 
appears in the finished picture. On this type 
of photograph physicians can see varicose 
veins or obstructed veins, when they are 
present, and can watch directly the effect 
of treatment by taking more of these infra­
red photographs during the course of treat· 
ment . 

The results with infra-red sensitive pho· 
tographic plates are due to the fact that 
the skin is somewhat transparent to these 
rays. As they penetrate the skin and the 
tissues just beneath it, they become scat· 
tered and are reflected back to be picked 
up by the lens of the camera. Where there 
are blood vessels just below the skin, near 
the surface, the intensity of the rays re­
flected back is less than in the parts where 
there are no blood vessels. The superficial 
veins, therefore, show up in contrast to the 
rest of the flesh, looking on the finished 
picture as if they had been traced with a 
heavy pencil. 

The infra-red sensItIve photographic 
emulsions being used in medical diagnosis 
have previously been used to take pictures 
in darkness, at great distances ( 331 miles ) ,  
for important astronomical observations, 
and are used in the "fog navigation camera" 
aboard the S.S. Manhattan.-Science Ser­
vice. 

-

Absorbent Cotton in Home Shop 

or Laboratory 

A BSORBENT cotton is usually thought 
.t\. of by the average person as a useful 
accessory in medicine or surgery. However, 
there are many hundreds of other uses to 
which it can be put, and these have recently 
been sought out by the Consumer Research 
Department of Bauer & Black. A few of 
those which will interest home work-shop 
and laboratory workers are suggested be­
low : 

The arc welded tank used in the fireless locomotive 

To absorb fluids accidently spilled, place 
a tuft of cotton in the puddle. Often dam­
age to surfaces can be prevented arid per­
haps some of the spilled fluid recovered by 
squeezing over a suitable receptacle ; Filter­
ing all sorts of fluids by placing a film of 
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cotton over wire gauze in a funnel ; Dry­
ing out molds by packing with cotton and 
then removing ; Picking up fine fragments 
of broken glass which defy ordinary clean­
ing methods, by using moist absorbent cot­
ton ; Insulating containers for experimental 
work ; Germinating seeds in a bed of moist 
cotton ; Polishing, drying, and cleaning 
especially where delicacy is  required ; Re­
taining moisture in home-made or ready­
made humidors ; Retaining oil in oil cups 
and the like. 

-
Salt·Ice for Extra·Cold 

Refrigeration 

ICE that is "colder than ice" is the latest 
stunt for certain types of refrigeration 

-notably. for the shipment of perishables 
by truck or railroad. But the new ice won't 
do for ice·water for it is made from very 
salty water, the proportion being 23 per­
cent salt and 77 percent water. This mix­
ture has the lowest melting point of any 
salt solution-that is  why it is used for this 
extra·cold ice. Salt ice is being made in 
two forms : small, loose, broken ribbons 
and compressed blocks weighing about 
30 pounds. 

According to Arthur D. Little's Industrial 
Bulletin, the frozen brine melts at a temper­
ature lower and more uniform than can 
be obtained with mixtures of salt and 
crushed ice, and its heat-absorbing capacity 
is considerably greater. Convenience in use 
is another advantage ; no mixing is neces­
sary. Small quantities are required. 

Refrigerating units have been designed 
for salt ice, which, it  is  claimed, make pos· 
sible the production of a temperature of 
o degrees, Fahrenheit, in  ice-cream de· 
livery trucks, even on hot summer days. 
Uniform temperatures up to 36 degrees 
Fahrenheit may be maintained by adjust­
ment of conduction surfaces. Besides ice 
cream, commercial lots of frozen foods, fish, 
meat, and vegetables have been success· 
fully refrigerated with frozen brine. 

In the process of manufacture, a metal 
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cylinder with calcium chloride brine at 
-30 degrees, Fahrenheit, on the inside 
rotates slowly in the sodium chloride brine 
to be frozen. Heat is rapidly extracted 
through the thin wall of the cylinder. As 
the ice forms in thin sheets, it is peeled 
off and dropped into storage bins.-A . E. B. 

• 

A New Balance of Gland Power 

THE campaign to wipe out diphtheria has 
made the word antitoxin familiar to 

nearly everyone. Diphtheria antitoxin is the 
substance produced in the body to neutral· 
ize the injurious poison or toxin of the 
diphtheria bacillus. 

Now scientists have discovered that the 
body produces similar substances called 
antihormones. An antihormone checks or 
neutralizes the effect of its hormone just 
as antitoxin neutralizes the effect of toxin. 
The big difference between them i s  that the 
toxin is  produced by a bacillus or germ, 
and the hormone is  produced by a gland 
of internal secretion, such . as the thyroid 
or pituitary glands. 

Between the hormones and the anti­
hormones there seems to be a newly-dis­
covered balance of power. When this bal­
ance is  upset by disease or injury of the 
glands, various distressing symptoms and 
conditions appear_ It is a-pparently the fine 
adjustment of this balance that determines 
whether you will be a giant or a dwarf or 
a normal-sized individual ; whether you will 
suffer from hyperthyroidism, familiarly 
known as Graves' disease, or will be fat and 
sluggish in both mind and body, as a re­
sult of suffering from the opposite con­
dition of hypothyroidism. 

Overproduction or underproduction of 
hormones by overactive or underactive 
glands has until now been considered the 
cause of these various conditions. The dis­
covery of antihormones offers a new ex­
planation. Not alone that, but it suggests 
that present methods of treating these con­
ditions will have to be revised_ Dr. J. B. Col­
lip of McGill University suggested that the 

An unusual photograph of the United Statest Navy airplane carrier Saratoga 
with a group of planes on the flying deck. A large part of these planes, grouped 
amidships and toward bow of the ship, are Boeing single-seater fighting planes 
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solution of this latter problem may depend 
on the ultimate ability of chemists to sepa­
rate the hormones from the antihormones. 
-Science Service. 

• 

Expanding Shot·Gun Shell Wad 

A NEW type of wad to be placed be­
tween the powder and shot in a shot­

gun shell and which has several advantages 
over older styles has recently been devel­
oped by the Western Cartridge Company. 
This wad, called the Seal-Tite, is of such 

The new shot-gun shell wad, behind 
the shot, showing how it expands 

form that the pressure of the powder gases 
on one side and the resistance of the shot 
on the other expand the wad tightly against 
the wall of the barrel and thus definitely 
prevent the escape of gas into , the shot 
column and its consequent effect on the 
pattern. 

The material used in making this new 
wad is non-hygroscopic and therefore will 
neither take moisture from the powder nor 
give it moisture. It also can have no chemi­
cal effect upon the powder. 

-
New Ink to Permit Reclamation 

of Paper 

WHAT becomes of all the out of  date 
telephone books ? You may have no­

ticed how insistent the telephone company's 
representative is about getting the old book 
when he calls to leave a new one. His 
anxiety to carry away the out-of-date di­
rectory is  due primarily to the telephone 
company's desire to save operators the 
time-loss resulting from the accidental use 
of old directories. Staggering quantities of 
these books are accumulated each time a 
new directory is published and the question 
of what becomes of them leads. up to a very 
interesting story of modern chemistry. 

For many years, paper makers have tried 
to develop some satisfactory process for 
removing printers' ink from old papers. 
Reasonably successful processes have been 
developed from time to time but in gen­
eral, the problem of removing the finely 
divided carbon black, which constitutes the 
basis of most printers' ink, involves such 
expensive washing treatments that. it hardly 
pays to reclaim the paper fibers. 

Then somebody got the bright idea that 
it might be possible to use another kind 
of ink which could be bleached by a simple 

( Please tum to page 47)  
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SCIENTIFIC AMERICAN�S 

Bool�s for Boys 
• 

Our stock of the four famous books for boys 
which have enjoyed a huge sale, is to be sold 

At a Reduced Price 
These books were written by a former Associate Editor of Scientific Ameri­
can, A. Russell B ond, who understands boys and knows what interests 
the intelligent, alert boy of today. They tell how to make scores of work­
able devices for camp use, for sports and games, and for scientific study ; 
and many tales are told of engineering achievement that will enthrall the 
ambitious youth with visions of what he, also, may accomplish. 

SCIENTIFIC AMERICAN BOY 

Explicit descriptions of what the boys made 
at  the Camp at Willow Clump Island. Every 
sort of perquisite is included, skate sails, 
,now shoes, tents, surveying, bridge building, 
canoes, wigwagging, ice·boats, water wheels, 
windmills, etc. 12 mo. Cloth. 3 1 7  pages. 320 
illustrations. 

WITH THE MEN WHO DO 
THINGS 

( Revised Edition) 

Stories of engineering accomplishments 
which tend toward the romantic side without 
sacrificing fidelity of detaiL Adventures that 
show courage, presence of mind, loyalty to 
comrades and devotion to duty. 12 mo. Cloth. 
2 7 5  pages. 26 line drawings. 43 page plates. 

SCIENTIFIC AMERICAN BOY 

AT SCHOOL 

More extended work for the young lad; a 
club house, paddle.boat, signalling, seismo· 
graph, canal lock, gliding machine, sundials, 
magic, sail-boat, bicycle sled, water sports, 
etc. 12 mo. Cloth. 338 pages. 314 illustrations. 

PICK, SHOVEL AND PLUCK 

( Revised Edition) 

Further experiences "With the Men Who Do 
Things." The work of the Engineer on actual 
jobs reaching from the Panama Canal to the 
Keokuk Dam across the Mississippi aud back 
to New York. 12 mo. Cloth. 256 pages. 21 line 
drawings. 31 page plates. 

These books formerly sold at $1 .65 each. To 
close out our remaining stock of several 
hundred each, this price has been reduced to 

$ 1 .00 each postpaid 
SCIENTIFIC AMERICAN, 24 W. 40th Street, New York 
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THE AMATEUR ASTRONOMER 
Conducted by A L B  E R T G. I N G A L  L S 

AMATEUR telescope makers and astrono­
.t\. mers within a radius of one light-year 
of Stella/ane, near Springfield, Vermont, 
are invited to attend the Ninth Annual 
Convention of their fellow enthusiasts, 
which will be held there on Saturday, luly 
21. Mr. A_ D.  Baker, secretary of the "Tele­
scope Makers of Springfield," the hosts, 
states that among other attractions this year 
there will be a spectrohelioscope which the 
members of that organization are pulling 
on all steam to finish in time. Come_ 

In the number for last February we 
opened up the subject of automatic guid-

C B o�c_/{ __ o_f ____ Te Ie 5 c ope 

I I 
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violls, in that it requires no partitions be­
tween the elements, no mechanical relays to 
make the motion jerky, and has freedom 
of motion on an infinite number of diam­
eters. The correction i s  made almost before 
the shift occurs." 

WE invited Mr. Silvertooth to expand 
the above note, and the following is 

what he then wrote : 
"The cupric oxide in conjunction with 

I he copper nitrate is photo-sensitive, the 
carbon having no effect other than as the 
second terminal, or anode, to complete the 

Cons t ru c t I O n  D e l a t !  

circuit. Any other electrical conductor 
would serve equally as well. Since some 
photo-cells require a series resistance, the 
carbon acted in this capacity. 

"The plate ( see drawing ) i s  fastened to 
a circular aluminum ( or other non-magnetic 
material ) disk, which is in turn suspended 
by three heavy springs, leaving it free to 
swing on any lateral diameter. The photo­
cell is  located in one corner of the plate, 
according to conventional practice. An ordi· 
nary eyepiece is  first used to  locate a suit­
able guide star, later being replaced by the 
photo-cell. All connections from the cell 
and magnets are contained in one flexible 
cable_ The magnets which move the plate 
are similar in principle to the dynamic 
speaker in  a radio, viz : the large outer 
magnets are rigidly attached to the tele­
scope proper_ They create a strong magnetic 
field. The smaller magnets on the movable 
plate vary in strength and thus' cause the 
plate to shift. In this manner there are no 
moving parts other than the plate itself. 
This eliminates friction and reduces failure 
in operation to a minimum_ The anode 
leads from the three segments must be 
shielded to  avoid mutual conductance. 

Lay-out of Silvertooth's scheme for automatic guiding 

"In reference to the drawing, the solid 
rays represent the position of no movement. 
However, i f  the star image should shift 
( see dotted line ) , the resistance of the cell 
would be reduced in that direction, causing 
a current to pass from the central cone to 
one or two of the segments, depending upon 
the direction of the shift. It  i s  evident that 
the greater the shi ft, the shorter the dis­
tance will be between the cathode and 
anode, causing a greater decrease in re­
sistance and a consequent increase in the 
amount of current passing through the par-

ing of telescopes, pointing out the great 
need for it among astronomers, and in the 
May number we hinted at it  again. It now 
appears that several have had this idea on 
their mind for some time, and one of these 
is Wilbur Silvertooth of 273 Ximeno Ave­
nue, Long Beach, California. He writes : 

"My interest in astronomy has led me to 
make several telescopes, among which were 
a six-inch reflector, made when I was 14, 
and an l l -inch Cassegrainian, completed 
last fall . [See cut, opposite page.-Ed.J 

"Your column in  the February issue now 
prompts me to send a sketch of a device 
I experimented with some time ago. Re­
ferring to this sketch, the photographic 
plate was fastened to a circular aluminum 
plate, which was in turn suspended by three 
heavy springs. The 'electric eye' was the 
same diameter as the eyepiece, and replaced 
it when a suitable guide star was located. 
The photo-cell used contained copper ni­
trate, sealed in. The surface of the tri­
angular glass prism was coated with cupric 
oxide. This, with the carbon, was sensitive 
to light. However, except on bright objects 
(2nd mag. ) the action was poor even with 
'210 amplifiers. Since then I have tried 
selenium, which seems more sensitive. 

"The advantages of this device are ob-

44 

A group of California TNs looking at Venus in the daytime with a 4-inch reo ' 
fractor designed by R. W. Porter. Left to right: Byron L. Graves of Los Angeles 
( see A_T_M_, pages 136, 358 ) ; R. W. Porter ; Oscar S. Marshall, formerly of 
the Telescope Makers of Springfield ; James T. Barkelew ( whose paper on au­
tomatic guiding will appear next month ) ; Hart, expert mechanic at "Cal Tech" 
shops ; Dr. John Strong, who invented and developed aluminizing by evaporation 
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ticular magnet, with a proportionale effect. 
"The cone, or cathode, is first silver 

plated and a lead is then fused on. The 
anodes are set up around the cone, as pic· 
tured. A small capsllle containing calcium 
and caesium oxide i s  placed on one side, 
and the device is  evacuated and sealed. It 
i s  then placed in a high frequency furnace 
which heats the capsule and the anodes. 

Silvertooth and his Cassegrainian 

The caesium formed condenses on the cool 
cone and glass container. After that, with 
the aid of a small gas flame, in conjunction 
with the furnace, the caesium is  persuaded 
1 0  condense entirely upon the cone. I be­
lieve the introduction of three anodes in 
one cell is novel. 

"The resistance type amplifier was used 
to minimize distortion, even though more 
stages were required. No attempt was made 
to employ alternating current, as this would 
be fatal to  successful operation. 

"A few minutes study will show that a 
single star is not necessary as a guide. A 
planet, a cluster, or any other such object 
would serve equally as well , as it is the 
relative intensity of light in  each of the 
three segments that is the determining 
factor, and not the sudden presence or 
absence of light. As long as some object 
is  present in the field the plate will imme­
diately adjust itself so as to divide the 
l ight equally in three parts, and will then 
maintain this position throughout the ' ex­
posure." 

NEXT month we hope to publish a longer 
contribution on the same subject, sent 

in by James T. Barkelew of Los Angeles. 
Several astronomers with whom we re­

cently discussed automatic guiding shook 
their heads. One stated that he would like 
1 0  see the idea tried out, while another 
seemed to think that nothing could replace 
the human factor in following a star image 
around when it was moving rapidly and 
irregularly. A third emphasized the ex­
t remely high criterion for his own work on 
parallax plates : while most of the experi­
menters have aimed at one 10,000th of an 
inch as their criterion for precision, this as­
tronomer demanded one 50,000th of an inch. 

This matter of automatic guiding pro­
vides an excellent opportunity for the in­
ventive amateur telescope maker to  donate 
something really worth while to astronomy 
-since it  is  fairly evident now that he will 
not contribute real astronomical work, pre­
ferring to center his interest on the mechan­
ical aspect of the hobby. A solution of this 
practical problem would constitute a major 
contribution to science. 

S C I E N T I F I C  A M E R I C A N  

Amateur Telescope Makers 
T o  make a G O O D  telescope requires suitable materials. 
You cannot afford to fail because of poor stuff, 

We offer supplies selected after long experience, at 
prices extremely low cousidering their high quality. 

A six-inch telescope MIRROR OUTFIT :-glass, abrasives, pitch 
and rouge ;-AII you need to grind and polish a GOOD 
parabolic concave mirro,r is only . . . . . . . . . . . . . . . .  $5.00 

A suitable EYEPIECE :-positive, achromatic . .  . . . . . $4.00 

A one-inch prism:-a really accurate one-that will not intro­
duce the distortions found with poor ones, that ruin the defini-
tion of even a good mirror . . . . . .  " . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  $6.00 

With these, and patience and intelligence, you can make a 
REAL ASTRONOMICAL TELESCOPE. 

We will also answer YOllr questions and test your mirror. 
These services are free. Write for Ollr price list of supplies_ 

JOHN M. PIERCE n Harvard St., Springfield, Vermont 
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MICROSCOPE SLIDES A�:essories ALUMINUM COATINGS 
LARGE V A R I E T Y  25c EACH 

or 
FOR H I G H  A N D  L O W  P O W E R S  
E X C E L L E N T  Q U A L I TY O N  
STA N D A R D  3 X I I N C H  S L I P 5 FOR $1.00 
H. R O SS, 6 P A R K S I D E  C O U RT, B R O O I< L Y N ,  N . Y .  

Have your telm;cope mirror a n d  fl a t  Hltlmil1um coated now 
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other metals. on optical surfaet's  for research work, to 
order. Ilrices reasonable. 

L E R O Y  M. E .  C L A U S I N G  
5509 L inco ln  Ave. C h icago.  I I I .  

GenuineAchromatic Refractors-W orld's Lowest Prices 
The Annotated Star Maps 

are now ready�--$1 .50 postpaid. mc-=1 ..  ')! 34l I f, ' 
Address OPTICAL RESEARCH ASSOCIATES 

P. 0_ Box 33 S Plainfield, N. J -

P R O J ECTO R S - Ampro, New, $99 . ti O - DeVry D,  
$43.50 with cmws.  Net\' Agfa cameras, :\.fodel A ,  $40 .00 .  
:\10\'ie Malter, $3 .93 .  Path ex,  $ 4 . 4 9 .  DeVry Model 57,  
$29.50.  Cine Kodak 8 ,  $25.50.  DeVry 500 -\vatt suit­
rase projector, 1000 ft. capacity. 3 ;) m m . ,  $30 .00 .  Acme 
S .  V.E. 1000 watt. $63.00.  Library, S ilent. Sound. 

MOGULL B ROS. 
1 944-S Boston Road New York City 

TELESCOPE MIRRORS 

A L U M I N I Z E D  
Evaporation Process 

Aluminum provides the most perfect reflect.ing surface 
lmown today. It is practically non -tarnishing even in 
the poorest atmosphere. Coat is  more permanent than 
silver. Cost is  reasonable. No lacquer required. Prices 
furnished on request. 

A M E R I CA N  T E L ES r. O P E  C O .  
4008 A d d ison St. C h i cago,  I I I .  

For 
Scientific and Technical Books 

try our BOOK DEPARTMENT 
SCIENTIFIC AMERICAN 

MIRRORS SILVERED 
and LACQUERED 
BRASHEAR'S PROCESS 

6 "-$2 . 2 5 ; 8 "  to 1 0"-$4. 00, Not Prepaid 
Let an experienced chemist silver your mirror. 

B .  L. S O U T H E R , P h . D .  
239 B everly Road P i tts burgh,  1 6 . Pa. 

TELESCOPE MAKERS 
Here's  your opportunity to build that extra telescope 
at remarkably low cost. 9" discs, 1 "  and l '¥:! "  thick. 
guaranteed Quality. Complete set. including 2 gla,:>; 
discs, abrasives, pitch, beeswax and rouge, for only $5 

PRISMS GUARANTEED SATISFACTORY 
"Ia" or 1 1 / 1 6"-$ 1 ; 1 "-$2.75 ; 1 Y" -$4.50 ; 1 % "-$6. 

RACK AND PINION EYEPIECE HOLD-
ERS, Prec is ion  made, Stan dard I Y4 " ....... ........... $7.5G 

RAMSDEN EYEPIECES-nnes! qual ity lenses 
i n  brass mounti ngs ,  standard I V4 " d i a m .  
Y4 " or !!2 " F . L  ..... . . . ............. $4.00 ; I "  F . L  ..... ........ $2.50 
%" F.L. 3 lens eyepiece stan d 11 /4 "  dia . . . . . . . . ........ . $3.00 
7 Y, X  P E R I S C O P E  made by W O L L E N S A  K . 
C os! G over n m en! $67.50 . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . .  $5 . 50 
A D J USTA B L E  S P I D E R  P R I S M  H O L D E RS . . . ... $2.50 
Free catalog on Tele8copes� Microscopes. Binoculars, 
etc. Complete Instructions for Telescope Making, 1 0c. 

PRECISION OPTICAL SUPPLY CO. 
991 E. 1 63rd Street New York City 

RAMSDEN EYEPIECES 
Lenses  made from finest optieal  glass 

Mountings of poli�hed brass 
A quality eyepiere 1 " - '/z "_ 14 "  O. D. 1 '4 "  Each $4. 00  

SILVERED DIAGONALS 
Use in place of prisms 

Front face silvered and lacquered 

Dia,g,onal f,',)r 6" l\lirI'or $ .50  1 14,"  x 1 % "  
8 "  f (  . 75 1 % "  x 2" 

10" 1 . 0 0  2" X 2 '/z "  
12"  1 . 30  2 % "  X 3"  
MIRRORS 

Silvered and Lacquered 
Brashear P,rocess 

6" to 8" $3 .50 9" to 12"  $5 .00  
Write for circular of supplies for 'feleseope Makers 

DONALD A. PATCH 
38 Crescent Street Springfield, Vt. 

� 
lVl'Ue Por 
Pf'ice List 

AMATEUR TELESCOPE 
BUILDERS 

Over 2;) years manufacturing quartz 
and glass optics for scientific in­
struments is  your assurance of eor­
reet optical parts and rmpplies. 

A. D. Jones O ptical Works 
Cambr i d ge" Mass, 

Astronomical Telescopes 
B oth Equatorial and Altazimuth. Com­
plete materials for amateurs. Six cents in 
stamps for illustrated catalog. 

TINSLEY LABORATORIES 
3 0 1 7  Wheeler St_ Berkeley, California 



RECENTLY PATENTED INVENTIONS 

FOUNTAIN 

Patent Number 1 9 5 4 7 0 4 .  Joseph H. Kraus. A 
fountain that may be used for either artistic 

or utilitarian purposes or both i s  the subj ect of 
this invention. As shown in the drawing, a water-

tight bowl is  provided, the 
lower part of which is 
pressed in the form of a 
sump or well.  Within this 
\vell and supported on a 
bearing, is an electric mo­
tor rotor of the conven­
tional squirrel cage type. 
The shaft of this rotor is 
fixed to a vane which func­
tions a s  the rotating mem· 

hel- of  a water pump and which forces water out 
of the tube shown, from which it emerges in the 
form of  a fountai n .  The wate r then falls back 
into the boyd to be llsed over again. The field 
coils of  the electric motor arc mounted outside 
of the well and operate the rotor magnetically 
through the wall of the well .  This fountain may 
be used for pur ely decorative purposes or  for 
somewhat humidifying the air in a room. 

INCLINO METER 

Patent Number 1 9 5 4 9 9 8 .  A ugust Ilo.ffmaltH. The 
primary obj  ect  of  this  i nvention is  to provide 

an instrument for measuring and indicating the 
tilt or  angl e of inclination of aircraft. The in­

strument embodies a gyroscopic 
rotor mounted on a globular or 
ball member so that the rotor is 
capable of turning with the 
greatcst ease. The rotor is sur­
rounded by a partly transparent 
casing and is  furnished with 
means for visibly indicating the 
position of  the rotor r elative to 

the casing. Thus when the casing i s  mounted in 
a fixed position on the ai rcraft, and a'ccordingly 
participates in  all  movement thereof, the rotor 
maintains a horizontal position and indicates 
through the opening in the casing the angle of 
inclination of the aircraft. 

COLLAPSIBLE BOAT 

Patent Number 1 95 3 0 5 9 .  A lfred Berendt. Several 
buoyant floats secured at intervals around a 

hoat-shaped framc, the floats heing so constructed 
a s  to make , overturning of the hoat practically 

impossible, is  one of 
the main points of 
the invention illus­
trated in the draw­
ing. The frame of 
the hoat i s  so ar­
ranged that sections 

can be dismantled and stacked together in a 
com pact package. By means of cleverly design cd 
interlocking j oints, the boat-shaped frame will 
hold in proper form when assembl ed yet can be 
quickly and easily taken apart. 

COATING WITH METAL 

Palent Number 1 9 5 3 3 3 0 .  Felix O .  A n dres. It 
i s  the principal obj ect of  the present inven� 

tion to dispense with the necessity of applying 
gold and similar metal s to glass sur faces in leaf 

form and to provide 
a new process for ap­
plying such metals in 
a l iquid form. This i s  
accompli shed by using 
solutions which when 
appEed to a gla,ss sur­
face will produce an 
even unbroken film of  
metal of  uniform color 
and texture.  The ob­
i ect is  attained by the 
use of  two , solutions 

which are simultaneously sprayed out of a nozzle 
under air pressure. One solution is  a mixture 

Conducted by A. P. P E C K 

of metal lic salts with potassium or sodium car­
bonate. The second or reducing solution causes 
a reaction in the metalling solution so that when 
the two solutions mix, a metallized surface re­
sults. By use of  certain ingredients in the reduc­
ing solution, it is  possible to produce in  the final 
results shades from deep gold to green yellow. 

WRENCH 

Patent Number 1 9 5 4 1 4 1 .  Edward Z. Miquelon. 
I n the novel wrench which is the subj ect of 

this  invention. the effect of a ratchet wrench is  
obtained without the usual complication. By 

means of the specially designed •' . opening shown in the accompanying 
� drawing, which may be applied to 

. either the so-called end or box 
" . wrenches, it is possible to obtain a 

ratchet effect. A smaIr lug grips one corner of a 
nut or bolt head but 'the grip may be loosened 
merely by turning the wrench in the opposite 
direction. 

GRINDING DEVICE 

Patent Number 1 9 5 4 5 75.  George Pearson. Satis­
factory operation of  gasoline engi nes depends 

to a great extent upon the breaker points of the 
ignition distributor meeting with full face-to-face 

contact. P itting of these points 
makes it necessary that the surfaces 
be ground frequently i f  best results 
are to b e  obtained. The present in­
vention relates to a grinding device 

• which will do this particular j ob 
quickly, easily, and efficiently .  
G rinding i s  accompHshed by a ver­
tical reciprocating action obtained 
hy means of  a solenoid actuating a 
shaft on the end of which is carried 

an abrasive elem ent. A flexible coupling between 
the shaft and the abrasive element makes it 
possible to obtain accurately ground faces on the 
ignition points even though the grinding mechan. 
ism · may not be held per fectly vertical to the 
points being ground. 

CAMERA GUN 

Patcnt l'-lumbcr 1 9 5 5 3 0 0 .  A braham Kurnick. The 
purpose of  this invention i s  to provide a small 

easily operated camera in connection with a con ­
ventional type of fire arm. The obj eet thus at-

tained i s  to obtain a photo� 
graphic record of the target, 
which record i s  made at the 
instant the gun is fired. The 
small camera with its oper­
ating mechanism is  mounted 

under the harrel of  the gun, as shown, and levers 
connect the shutter release with the trigger of 
the gun. Suitable means are provided for reload­
ing the camera with film and advancing the film 
after each exposure. It  i s  contended that an in­
vention of this type will he of  value particularly 
to police officers. 

LAMP 

Patent Number 1 9 5 4 2 3 1 .  Julius Weinbe r.oer. In 
the conventional types of  glow of lamps now 

in general use for television and in connection 
with the production of sound records on motion 

picture film, a potential is  ap­
plied between two electrodes in 
an atmosphere of gas and the 
well known discharge phenom· 
enon takes place. The primary 
obj cet of the present invention, 
illustrated in the drawing, i s  to 
provide a glow lamp in which 
it i s  necessary to use only a 
small amount of energy for ef­
ficient control.  This is  accom­
pli shed by utilizing two elements 
other than the usual el ectrodes, 

one of which is for the purpose of emitting elec­
trons and the other for controlling the el ectronic 

flow. Thus by imprcssing a control potential on 
the grid, the flow of electrons and hence the 
intensity of  illumination may be accurately con­
trolled with a comparatively small amount of 
power. 

BEVERAGE SHAKER 

Patent Number 1 9 5 4 3 6 9 .  Morris B .  Solomon. O f  
particular interest i n  these post-prohibition 

days is  thc novel form of  cocktail shaker which 
is  the subj cet of this invention. The ice used 

as a cooHng medium i s  placed 
in  a separate chamber in the l id 
of the shaker so that the cooling 

........ =--. .... ,......, medium inside never comes in 
direct contact with the ingredi­
ents being mixed. Thus 110 dilu­
tion can take place. The primary 
purpose o f  this invention is to 
provide a detachable cover unit 
for the container, the cover unit 
having the ice chamber depend­
ing therefrom and being pro­
vided with a spout for pouring 
out the mixed beverage. A cover 
unit of this type may be inter· 
changeably used in connection 
with containers of  various 
shapes and sizes. The ice con­
tain er i s  so constructed that it 

may he removed from the covel; unit, partially 
filled with water and placed in the freezing com­
partment of  an automatic refrigerator so that 
the water becomes frozen. 

BOLT 

Patent Number 1 9 5 5 3 5 3 ,  WiIlia.m R. Wiley. 
One of the difficult problems of fabricating 

complicated machinery, automobiles, and so on 
is  the placement of  bolts so that later these bolts 

may be used even though it is im­
possible to get at the heads. The 
present invention relates to a type 
o f  bolt which overcomes this diffi­
culty in · a novel manner.  ' I n  place 
of the conventional bolt head, the 
body is  bent at an angle as shown 

in the drawing and the curved part is  slotted 
with a groove. Bolts of  this type al-e used for 
fastening parts to sheet m etal wherein has been 
punched or stamped a hole of special shape. At 
one side of  the hole i s  a small tongue which 
engages with the head of  the bolt and therehy 
holds it in  position and prevents it from turning 
while the nut i s  being tightened. 

AIR CIRCULATOR 

Patent Nu mber 1 9 5 4 8 7 2 .  A lfred C. Gilbert. This  
invention relates to i mprovements in  air cir­

culating devices and more particularly to a de­
vice comprising a combination o f  an air heater 

and a n  air disturbing mea 
dium. The heating unit as 
shown in the drawing here· 
with is  of the general type 
found in ordinary electrical 
heaters. This i s  mounted 
within a reflector of the 
conventional type and im­
mediately in front of  it is 
placed the rotating member 
of an electric fan. In hack 
of  the reflector i s  a n  electric 
motor, the shaft of which 
proj ects through the heating 
unit to the hub of  the fan. 

Conn ectio!l� through switches to the source of 
elect1' ic current make it  possible to use either 
the heater or the fan alone or both of them in 
combination. With a device of this nature,  it i s  
possible to obtain the  effect of cooling in  warm 
weather by disturbing the air with the fan alone 
or to have a heating effect by the use of  the heat­
ing unit e ither by itself or in combination with 
the fan which serves to circulate the warmed air 
to all parts of  a room. 

The abo'vc infoYlnatioJ1- has been taken fronz copies of patent specifications. }./o further details are available except as can be obtained from such specifications. 
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chemical treatment. Before starting on the 
development of such an ink, however, it 
was necessary to investigate the possibilities 
for nsing such ink in some field of publica­
tion that uses sufficient tonnage of paper 
to furnish an adequate supply of printed 
paper and which printed paper could be 
readily collected and assembled at a cen­
tral point. The most ideal publication for 
the purpose proved to be telephone direc­
tories. Arrangements were therefore made 
with the telephone companies to print their 
directories with a special ink developed by 
the Hilton Davis Company of Cincinnati, 
which contained no carbon black and which 
could be bleached with hypochlorite solu­
tion and "discharged" with reducing agents 
such as sulfur dioxide. 

The process used for de·inking the pages 
of used telephone directories is  described 
by Sidney D. Wells in Chemical and Metal­
lurgical Engineering. The antiquated books 
are first fed into a machine which rips off 
the covers, tears apart the pages and sep­
arates the white paper from the colored. 
The paper is then ground up to fibers in 
rod mills, which it leaves in the form of a 
pulp suspension. This pulp is then treated 
with sulfur dioxide gas which discharges 
the ink, leaving a clean white pulp which 
can be fed directly to the paper machines 
to produce new paper of perfectly satisfac­
tory quality. 

This process is adapted primarily for the 
reclamation of wood·pulp papers whose 
permanency is not important.-A . E. B. -

The Farmer Is Right 

EVER since the beginning of time the 
farmer has believed in the value of 

sunlight. He has seen his livestock grow 
strong and healthy in the warm sunlight 
of spring and summer. He has watched the 
bursting of buds and the popping of seeds 
as the sun grew higher in the sky. 

The farmer knows that during the win­
tcr months he has to be ever watchful of 
health regardless of the fact that his live· 
stock is  housed in warm comfortable build­
ings. He has observed that a sick animal 
turned out into the open will seek a sunny 
protected ·  shelter and oftentimes get well. 
He has noticed that a plant grown indoors 
without adequate sunlight hasn't the color, 
growth, or strength of a plant grown out­
doors. 

To show the value of sunlight to animal 
life and growth, the Ohio Experiment Sta­
tion recently carried on a series of experi­
ments with chickens. Three brooder houses 
were built. These houses were so con­
structed that the growing chicks received 
sunlight in one of three ways. First, direct 
through open windows ; second, through 
ordinary glass which does not allow the 
important ultra·violet rays to pass ; and 
third, through a glass·like material known 
as Cel-O·Glass. One hundred baby chicks 
were put in each lot. The chicks were fed 
and managed alike. 

Doctors Bethke and Kennard who car­
ried on the experiment made the following 
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Pop, goes a button ! Seconds left to finish dressing . . .  no time to 
S. O. S. the valet . . .  but Statler Hotels anticipate such emergencies 

. . .  provide buttons, needles . . .  already threaded. 
Silly to take up valuable space bragging about such little things? Per­

haps;  but the Statler pin cushion with its quick refair supply of buttons; 
pins and threaded needles is more than a detai . . .  it is  symbolic of 
attention to everything that forethought can provide to make you com­
fortable as our guest. 

You can get along without a pin cushion ; or clean 
pens, free-flowing ink and a well that doesn't mess your 
fingers • . • the special pants hanger on the closet door 
or the towel hook handily placed to save groping over­
head . • .  the telephone-attached memorandum pad . . .  
or the convenient desk calendar • • • the tourist and 
visitor's· city map . . •  the ample supply of stationery, 
both business and social . • •  telegraph blanks . . .  air 
mail stickers and so on and on. 

You could worry along without many little things 
thaLthe 'Statlers provide from experience and which 
have established a standard for hotel value s ;  but you 
would miss them . . •  when you stopped at other hotels. 

So all the little things we do to make you happy, will 
always be big things to us . . .  important parts of the 
Statler Standard of Service . . . constant reminders of 
our responsibility to give you complete hotel service. 

HOTELS STATLER 
"WH E R E  T H E  G U E S T  I S  ALWAYS RIGHT" 

• • 
R O O M S  B E G I N  AT ROO M S  B E G I N  AT R O O M S  B E G I N  AT 

2.50 3.00 2.50 
.£t. cI(n�i� c Do�tou 
r: OO M S  B EG I N  AT R O O M S  B E G I N  AT 

2.50 3.50 
/1/ew ?jotk ( fioLcf jJelUuAvClnia) 

R O O M S  B EG I N  AT 3.50 

"(7C' I n " ' L 0 hte d:adies-
We rpoily had ,!tp ladie. .. in. m;,nd ,dle", 

UV' put die pi,n eushiun ,:n all bedruom!i� 
but it's - the fumble-fingered male who 
dwrlies u,·hen he linds the needles 
threaded. 

FEATURES OF HOTEl SERVICE 
PIONEERED BY STATLERS 

• Pin Cushion 
• Free Morning N ewspaper 
• Circulating Ice Water 
• Free Radio Reception 
• Bed Head Reading Lamp 
• Full-length Mirror 
• Inner-spring Hair Mattress 
• Certified CueAt Room Lighting for 

Eye Comfort 
• No Tippin g  at Public Restaurant 

Checkrooms 
• No Tip Chiseling in Washrooms 
• One�day Laundry Service without 

Extra Charge 
• Private Bath with E very Room 
• Street Store Prices for Cigar and 

Newsstand Items 
• Statler Service Training of 

Employees 
• Price of Room Posted ill the Room 
• A Guarantee of Guest Satisfaction 
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statement at the end of their work : "The 
chicks were all subjected to the same rou­
tine management. The chicks in all groups 
grew at a normal rate to the fifth week 
when approximately one third of those in 
the window glass group showed signs of 
failure, attendant with a slower gain in 
weight. By the eighth week all the chicks 
in the glass group, which was then dis­
continued, exhibited severe signs of leg 
weakness. The other two groups continued 
to make normal growth to the close of the 
experiment or the tenth week, with no evi­
dence of nutritional failure. No outstanding 
or apparent difference was noted between 
the group that had access to direct sun­
light and the one which received sunlight 
filtered through 'Cel-O-Glass.' '' 

This test and many others of similar 
nature carried on by various biological 
chemists at different experiment stations 
has shown the value of ultra-violet rays on 
poultry health, growth, egg production and 
hatchability. 

These tests have resulted in a general 
adaption on the part of poultry raisers, in 
place of ordinary glass in poultry houses, 
Cel-O-Glass or similar materials which will 
let in these valuable rays of sunlight. 

Where before the farmer instinctively 
knew that there was something about sun­
light which he felt benefited his livestock, 
he now knows what it is and why.-W. H. 
Allen. 

• 

New Camera Resists Tropical 
Climate 

C HOSEN for its lightness in weight, 
tensile strength, and durability under 

all climatic conditions, Textolite, manu­
factured by General Electric, is used for 
the body of the Univex camera. This minia­
ture camera consists of but three molded 
parts. The lens is held in a recess inside 
the body by a special spring washer 
clamped by a nut on the end of a screw 
holding the shutter assembly. The molded 
part for the loading end snaps into place. 
Tolerances on the molded parts are so well 
controlled that no machining is required 
and the perfect fit allows no leakage of 
light. 

Several hundred of these tiny picture­
takers were taken by Captain R. Stuart 

Courtesy u. S. Industrial Chemical Company. Inc. 
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Murray, famous explorer, on his trip into 
the wilds of Honduras, to be distributed 
among the head men and devil doctors of 
the various Indian tribes. 

The metal parts of this camera are rust­
proof, and it can easily be carried in a 
coat pocket. Taking roll-film pictures Pis 
inches by Fh inches in size, the camera 
sells for 39 cents. 

• 

Lobster Claw Mnzzle 

A NEW sea food application for alumi­
num is a lobster claw muzzle. At 

present live lobsters are shipped with their 
jaws pegged by a wood wedge which is 
driven into the claw. This device prevents 
the jaws from opening, thus making things 
pleasant for everybody but the lobster. But 
the wood wedge injures the meat and like­
wise causes a certain monetary loss ensuing 
from lobsters which expire in shipment. 

A Boston man has invented a new and 
humane halter-type muzzle made of coiled 
sheet aluminum, with a tie of aluminum 
wire which, when slipped over the lobsters' 
jaws, prevents biting, damaged tissues, and 
untimely demise. 

• 

Forecasting By Weather Cycles 

FACTS brought out in a series of com­
prehensive comparisons of weather rec· 

ords recently compiled in the Weather 
Bureau show that no weather 'cycle, aside 
from the annual cycle, is of any particular 
value in forecasting the weather in this 
country, J .  B. Kincer, in charge of the 
Division of Climate and Crop Weather of 
the Weather Bureau, United States Depart­
ment of Agriculture, said at the last meet­
ing of the American Meteorological Society. 

Many so-called weather cycles, ranging 
from a very short period to 260 years, and 
related to sun spots, tree rings, earthquakes, 
wheat prices, Nile floods, lake levels, and 
the position of the planets, Mr. Kincer said, 
have been proposed as the key to Nature's 
secret of what the weather will be next 
winter, next summer, or even on any given 
day 10 or 20 years from now. If  the weather 
cycle theory were correct, he continued, 
forecasters today would need only to turn 
back to the records of any particular sea­
son, month, or day. 

The largest vinegar plant in the world-but not a drop of the vinegar reaches 
the public. All of it is used in the manufacture of industrial chemicals. In the 
photograph, the tubs on top of the huge vats contain alcohol which is distributed 
over beechwood shavings impregnated with bacterial catalysts. Air entering the 
bottom of the vats completes the process of converting the alcohol into dilute 
acetic acid ( vinegar ) which is practically chemically pure and ready for use 
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Hospital Monorail Patient 
Carrier 

A N ingenious monorail carrier system, 
ft constructed of light aluminum alloys, 
is used to transport patients in the Infantile 
Paralysis Department at the University of 
California Hospital in San Francisco. It con· 

The monorail carrier in a hospital 
transporting a patient to the pool 

sists of a 130-foot rail runway, from which 
is suspended a movable platform or stretch­
er. This may be raised or lowered by means 
of mechanism operated by the nurse. 

Patients are carried on the platform from 
dressing room to pool. At the pool they 
are lowered into the water and in some 
cases are transferred to special swimming 
apparatus. After the bath, the patient re­
sumes his place on the platform and is 
lifted out of the pool and carried back to 
the dressing room. The apparatus is very 
light in weight and a nurse propels it with 
ease. 

• 

Care in Cooking Prevents Loss of 
Vitamins 

T OSS of vitamins during cooking takes 
L place in several ways. They may be 
destroyed by heat and oxidation, or they 
may dissolve out in the cooking water which 
is later discarded. The exact extent of these 
losses depends upon the length of time of 
cooking, upon the presence of air, and upon 
the solubilities of the vitamins concerned, 
says the Bureau of Home Economics, 
United States Department of Agriculture. 

Vitamins B, C, and G are readily soluble 
in water. Vitamin C is  easily destroyed by 
heat and oxidation. Vitamin B is destroyed 
by long-continued heating but undergoes 
little destruction when heated at the boil­
ing point of water for as long as one hour. 
Both vitamin B and vitamin C are more 
rapidly destroyed in an alfaline medium 
than in an acid medium. 

Vitamin A is  only slightly soluble in 
water and is  not readily affected at the 
ordinary temperatures of boiling and bak­
ing. It is destroyed, however, at higher 
temperatures such as those that obtain in 
frying. It is  also destroyed when heated in 
the presence of oxygen. Vitamins D, G, and 
E are fairly stable to heat and are not 
destroyed at ordinary cooking temperatures. 

The value of any cooked food as a source 
of vitamins depends largely, of course, on 
its original value in the natural state. 
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Tomatoes are an excellent source of vita­
min C even after they have been cooked. 
This is explained by the fact that during 
cooking the acidity of  the tomato preserves 
to a great extent its naturally high vitamin 
C potency. 

In general, the destruction of vitamins 
is less when foods are heated at high 
temperatures for short periods, than when 
they are heated at low temperatures for 
long periods. There is also less loss when 
a small quantity of  water or no water at 
all is used. For this reason it is recom­
mended that foods be cooked as short a 
time and in as little water as is practical. 
If any cooking water is left it should be 
used for gravies or soups unless it is so 
strongly flavored that this is out of the 
question. Steaming is one of the preferred 
methods for cooking since the time re­
quired is short and little water is used. 

-

Graphite Lubricator 

A N u nusually handy device for use around 
.tl. the home, the car, in the shop, or 
in any one of a hundred other locations, 
uses dry graphite for lubricating almost 
anything that needs such treatment. Both 
the container and the graphite which it 
uses are essentially new. The graphite 

The rubber-sided graphite "gun" 

itself is processed to a point where it is of 
extreme fineness. Thus its lubricating quali­
ties are enhanced. 

The container has a wooden base and 
soft rubber sides. The cap holds a spout 
which is so arranged with a valve that 
the flow of graphite can be accurately 
controlled. Pressure on the sides of the 
rubber container forces a fine stream of 
the graphite out of the spout, which can 
be directed to the point where the graphite 
will do the most good. Both the container 
and the lubricant are a product of the 
Joseph Dixon Crucible Company. 

• 

Dry Ice Aids Fruit Iudustry 

A SIMPLE carbon dioxide treatment of 
fruit shipped in refrigerator cars may 

become common practice in many fruit 
shipping districts of the country, according 
to  the United States Department of Agri­
culture. This would decrease substantially 
the present annual losses of many millions 
of dollars caused by rots and other diseases 
developing in fruit during shipment. 

Transit disease specialists of the Bureau 
of Plant Industry have found that in ex­
perimental shipments the greatest develop­
ment of transit diseases occurs within the 
first 24 hours after the fruit is loaded in 
cars, that pre-cooling the fruit stops most 
of this early disease development, and have 
discovered that treating the fruit in the 
cars with carbon dioxide gas has practically 
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T H E S T O R Y  O F  
And So We Offer You 

E N E R G Y  
By MORTON MOTT·SMITH 

this opportunity 
to pUfchu"e a brand new 
fuC'tory genuine Colt. 
model 1 9 1 7 ,  using the 
4:') Auto d�e. with cUps. 
'Valnut grips, 5 % "  barrel, in 
original box, special $ 2 1 .95. 
B E L O W-A L I S T  OF F I N E  U S E D  

Grade No. I Colt Auto 4 ;;  Gov · t  . .. . . . . . . . . . . $24.50 
Grade No. 2 Colt Auto 45 Gov· t . . . . . . . . . . . . .  1 8 75 
Grade No. 1 Colt  Auto 2!i cal .  ]ike new 1 1 . 75 

This new book tells the story of 
man 's capture and harnessing of 
physical energy from 1 765  to the 
present. Each stage of  the develop­
ment of machine-made energy is in­
terestingly treated-from the days of 
Watt and Carnot-down to the D iesel 
engine and airplane. Appleton New 
World Series. Illustrated. $2.00 

G r a d e  No. 1 Colt Auto 32 o r  3 8 0  cal . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ I S.OO 
Grade No. 2 Colt Auto 38 Pocket Model ( a s  new) . . . . . .  29.7S 
(hade No. 1 Colt Police Pmdtive 38-4" Hlue . . . . . . . . .. . .  1 9.85 
Grade No. 2 rolt  Police Positive 38-4" Blue . . . . . . . . . . . . 14 .85 

D .  APPLETON-CENTURY CO.  
35 West 32d Street, New York 

(hade No. 1 R&\V Hammerless 32-3" Blue, as new 1 8.75 
IT. R Army Leather RUng Straps.  new.  1 % "  Postpaid 85e 
185 ,000 Assorted Cartridges. Send stamp for list. 

Free catalog Riftes. Colt,'i. 8. If lV . •  B inoculars. Etc. 

D. H U D S O N  S P O RT I N G  G O O D S  C O .  
5 2  Warre n St. ( $ 2  Dp,voRU o n  C . O . D . 's ) N e w  Y o r k  

TRADE MARI(S 
and 

UNFAIR COMPETITION 
By ORSON D. MUNN 

A TRADE MARK is an intangible asset of a business, 
yet its actual value may grow so large that it becomes 

the very foundation on which depends the whole structure 
of the business. Because of this fact, every busin�ss man 
should have available such information on trade marks as 
will enable him to j udge with a fair degree of accuracy 
the desirability of any mark which he may be considering. 

H
ERE, in one handy volume, 
written in non-legal terms, is 

a simple yet comprehensive inter­
pretation of the Federal statutes 
and the body of common law re­
lating to trade marks and unfair 
competition. 

W
lTH new products being developed almost daily as 
the result of scientific research, and established busi­

nesses reaching out into new fields, the coming year will 
find many new trade marks registered and numerous legal 
battles being waged over the right to use some certain 
mark. To protect yourself against expensive and vexatious 
litigation, you owe it to your business to secure and read 
carefully this new and up-to-date manual that will put you 
on the right track and will enable you to avoid many of 
the pitfalls which beset the path of the trade-mark owner. 

Price $1 .00 
postpaid 

Published by 

SCIENTIFIC AMERICAN 
24 West 40th Street 
New York, N. Y. 
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C H E M I S T S  
N E W CATA L O G S  

Catalog listing 1 0 , 000  rhemif'ah . drugs ,  
ft arol'.;;, etC' ,  and 1 . 7 00 �wientitie boo!ts, 
sent for 25r:. Ca ta log with �L ()OO illus­
tratiom of laboratory aPll a ratu.�. :l;-H�.  
Gla,,:.; Still as  illustrated. Cap. 1 Qt. , 
$ 9 . 0 0 .  
L A B O RA T O R Y  M AT E R I A L S  C O .  

637 E ast 7 1 st Street, C h i cago,  I I I .  

See Nature's Hidden Secrets 
with a Wollensak Microscope 
SEE germs. blood corpuscles. thousands 
of hidden mysteries. In a drop of water. 
watch animalcules eat. move, split into 
two separate living. beings. Endless in­
structive entertainment. SCientific, ac­
('urate, simple. 

4 25 - power m o d e l  . .  
2 3 5 - power m o d e l . .  
1 5 0 - power m o d e l . 
1 00-power m o d e l  

. . . . . .  $ 1 8 .50  
1 5. 5 0  
1 2 .50 

5 . 0 0  
3 . 5 0  S l i d e  S e t ,  for m a k i n g  s l i des . 

At your dealers. or shipped prepai.d 
upon receipt of money order. Or sent 
C. O. D. Money-back guarantee. 

� Cat alog of Microscopes. Telescopes.  

Binoculars,  free, \Vrite today, 

* * BUY AMERICAN * * * 
W ollensak Optical Co. 

9 1 6  Hudson Ave. , Rochester, N. Y. 

Corn Excha nge 
Ban k  

Trust Compa ny 
1 3  W I LL IAM STREET 

a nd 
73 Branches located in 

Greater New York 
Esta bl ished 1 853 
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the same effect on disease organisms as 
pre-cooling. I • ••••••••••••••••••• 

WANT TO SELL 
THE CCC ? 

The principal advantage of the gas 
method is not that it will replace present 
pre-cooling practices, but that i t  will give 
the advantages of pre-cooling to shippers 
to whom refrigerating equipment is not 
available. 

The carbon dioxide treatment is  simple 
and has several outstanding advantages. 
The fruit is treated by placing small quanti­
ties of solid carbon dioxide over the load 
or in the ice bunkers in addition to the 
ordinary icing. Instead of melting to a 
liquid as ice does, the solid carbon dioxide 
changes to a gas and not only cools the 
fruit but has also a definite physiological 
effect in preventing the development of 
transit diseases and in keeping the fruit 
fresh and firm. 

• 

New Paper Milk Bottle 

AN entirely new kind of milk container, 
.t\. made of heavy paraffined paper and 
with a winged self-closing top, has been 
announced by the Reed Company, Inc. of 
New York. 

In addition to its attractive appearance, 
which has been approved by both dairies 
and housewives, this new container offers 
milk consumers a bottle that is easy to 
open and close. To open this container, 
you simply raise the metal top, press back 
two of the wings, and compress them to 
form the spout. The container is closed 
by simply pressing back the spout and re­
placing the metal clip, which keeps the 
container tightly closed. This new kind of 
spout never leaks or drips, and it pours 
as easily as the spout of a cream pitcher. 

Exhaustive tests have shown that the con­
tainer has sufficient strength to withstand 
the roughest handling and that, even in 
extremes of heat and cold it remains per­
fectly leak-proof and sanitary. As it is made 
of paper, it eliminates the need of picking 
up empties, bringing them back, inspecting 
and washing them. Moreover it does away 
with bulk, weight, breakage, and waste, and 
effects a tremendous reduction in bottling 
costs. 

A complete, compact machine, which 
measures only 4 by 22 feet and can be in­
stalled in any dairy, does the entire manu­
facturing and filling job. Blank sheets of 
heavy paper of the exact size required are 
fed into the machine, which makes, steril­
izes, fills, and caps the containers in a single 
automatic operation. 

This machine does the whole production 
job at a rate of speed equivalent to cus­
tomary production, and at a tremendous 
saving in material, labor, storage, selling, 
and hauling. One machinist for supervision 
and one attendant to replenish supplies on 
Ihe machine are all that are needed. 

• 

Ice Cave Air-Conditions Iowa 
Editor's House 

A CASE of natural air conditioning, 
whereby a house is air conditioned 

by a flow of cool air from a cave under­
ground, is related by J. W. Speer, manager 
of air conditioning products of the West­
inghouse Electric and Manufacturing Com­
pany. 

The house is the property of an editor 
of a Decorah, Iowa, newspaper. The novel 

Know what the 3 1 4,000 enrol led men buy 
in  their  com p a n y  exchanges, or stores, lo­
cated i n  the 1 468 CCC camps? Here's  
a letter from o n e  camp exch a n g e :  

" I  h a n d l e  e i g h t  bra nds  of ciga rettes, 1 8  
brands of p ipe tobacco,  3 bra nds of ci­
g a rs,  4 brands of g u m ,  5 brands of cookies, 
one bra nd of cough  d rops,  2 bra nds  of 
beer,  ice crea m ,  20 brands of candy, 5 
brands of soft dr inks,  fl ash l ight  batteries ,  
bu l bs, envelopes, writi ng pa per,  p laying 
cards,  penci ls ,  i nk ,  hand brushes ,  soa p,  
m outh org ans ,  d ice,  washboards ,  razor 
b l a d es,  sun g l a sses, tobacco pouches,  m ir­
rors, h a n d kerchiefs, c igarette ho ld ers, cig­
arette ro l lers,  fl int  l ig hters, pi pes,  coat 
hang ers, m atches, p ipe deaners, c igaretto 
pa pers, watches a n d  tooth paste_" 

I f  you want to sell the CCC we sha l l  be 
g l a d  to send you m a rket data and se l l ing 
sugg estions ,  without charge o r  ob l ig ation. 
Write for fu l l  particu lars. 

HAPPY DAYS 
A uthorized weekly publication of the 

Civil Conservation Corps 
N ational  Press B ldg .  Washington,  D .  C. 
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AUTHORS, 
Writers, Speakers 

Technical and Scientific Subjects 
Your manuscripts, college 

theses, speeches edited and 
criticized for style and diction ; 
suggestions for rewriting giv­
en ; possible markets quoted­
$ 1 .00 per thousand words. 

Every manuscript "serviced" 
by two active editors of long 

. experience. 

Speeches and manuscripts 
prepared or rewritten at special 
rates. House-organs edited and 
proofread. 

Highest references 

TECH EDITORIAL SERVICE 
26 WEST 40TH ST., N, Y. C. 

N EW ! SENSATIONAL ! 
1 10 VOLTS AC FOR AUTOS 
The new AUTONATOR j!;enernt.es 110 V o l t  A C Current in motor 
cars. Reronbnes Rnd from nil I Y IWI! of enl!:inel! and m o tors. direct 
from fan helt" Cost.s nothillg to operate. N o  service-no brushclI, 
collector rinC:lI. commutator or wire wound nrmuture. Ideal for op­
(,fflting PORTABLE Sound EQllhllllent . •  A. C. I�ndio Set!!. Neon 
Signs. Electric Lights. Searchlights. Send fOf complete details. 

A U T O N AT O R L A B O R A T O R I ES.  I nc .  
8442 S o u t h  C h icago Avenue C h icago.  i l l i n o i s  
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The F landers 
OC EAN CITY 

N EW J ERSEY 

LOCATION 
Ocean City-lO miles south 
of Atlantic City, connecting 
by trolley or bus. A delight­
ful family resort, strictly 
Christian. Has all the advan­
tages of Atlantic City, but 
none of its disadvantages. 
A strictly Summer resort, 
composed chiefly of  cot­
tagers from Philadelphia 
and Pennsylvania and New 
Jersey cities. 

THE HOTEL 
Directly on the beach front, 
fireproof and operated on 
the American Plan, offers 
every advantage to be found 
in the best resort hotels. 
There are three outdoor sea­
water swimming pools-a 
diving pool,  large swimming 
pool,  and kiddies pool .  

RECREAT ION 
Several moving picture thea­
tres. The Municipal Pier 
where free music concerts 
are given every evening. 
Three miles of Boardwalk 
and shops. Bathing in the 
ocean or pools, and boating 
and fishing, either in sur­
rounding bays or ocean. 
Horseback riding · and Golf 
at nearby Country Club. 

For the past 12 seasons, The 
Flanders has catered to a very 
discriminating clientele. Children 
are especially welcome. 

Special 1934 rates, upon application 

Season .Tune �3 to October 1 

J. HOWARD SLOCUM 
M a nager 

H ER B E RT W I LKS 
Assistant M a n a g er 
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ventilation system cools his horne in sum­
mer and helps to warm it in winter. 

"When the foundation of his horne was 
being excavated," said Mr. Speer, "work­
men struck a small crevice in the rock. 
Cool air gushed from this crevice which is 
about two and half feet wide and extends 
into the rock 20 feet and then makes a 
turn. Beyond this turn the crevice has not 
been explored. 

"A large size tin pipe was forced into 
the crevice in order to convey the cool air 
into the house. Part of the air is conducted 
to the kitchen where it maintains an even 
temperature throughout the summer and 
keeps food in excellent condition. The rest 
is piped to a room used as an office by the 
editor. An electric fan located in the pipe 
line helps draw the cool air into the house. 
Other fans circulate the air throughout the 
house." 

Air from the crevice maintains an even 
temperature of 42 degrees the year 'rounel. 
As a result, the house is  cooled during the 
hot summer months and is warmed when 
winter's icy blasts prevail. 

CURRENT BULLETIN 

BRIEFS 

SIXTH REPORT O F  THE U NITED STATES 

GEOGHAPHIC BOAIID, 1890-1932. The 
United States Geographic Board decisions 
are accepted as standard authority by Presi­
dential order. They are rendered by authori­
ties only after extensi ve study of maps, 
gazetteers, local histories, and atlases. This 
is a new Federal Government publication 
that tells an interesting story of geography 
in the United States, its outlying parts, and 
in ot her countries of the world. 834 pages. 
Superintendent of Documents, Washington, 
D. C.-80 cents (money order) . 

• 
NATIONAL PARKS OF CANADA. Report of the 

Commissioner for the year ending March 
31, 1933. This beautifully printed pamphlet 
is fully illustrated. National Parks Branch, 
J. B. Harkin, Commissioner, Ottawa, 
Canada.-Gratis. 

-

PIPING A WATER SUP.PLY THROUGH SALT 
MARSH AND RIVER . ( The  Power Special­

ist, Vol. II, No. 2, February, 1934. )  This 
pamphlet describes how Scituate, Massa­
chusetts, insured adequate fire protection 
by laying a pipe line of Transite pressure 
pipe across a river. Conveyors built up the 
pipe walls by depositing an asbestos fiber 
and Portland cement mixture on a rotating 
mandrel. Write to Scientific American for 
Bulletin 6B.-Cratis. 

-
VALUES OF FOREIGN MONIES, 1934. One 

page. Treasury Departmmt, Wash,:ng­
ton, D. C.-Gratis. 

-

HYDRAULIC POWER TRANSMISSION. THE 
ADAPTABILITY O F  PETROLEUM OILS. 

(Lubrication, Vol. XX, No. 4, April, 1934 . )  
The idea of applying the prinCIples of  
hydraulics to power transmission dates back 
to the 17th Century. It was not until the 
latter part of the 18th Century that the 
actual application of the principles evolved 

�skl!.r 
Purifies Filters 
HtmtiJ!fies Cools 
Circulates 
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CONDAIR 
By A PUSH OF A BUTTON you can have 

16,500 cubic feet per hour of fresh, pure, 
invigorating, healthful atr in your home or office. 
enough for an 8-room house or suite of six 1arge 
offices. First cost is moderate and upkeep is trifling. Costs less to run than a single light bulb. A fine piece of 
furniture that assllres health and comfort. 

HOW IT WORKS 
The handsome cabinet encloses a rust-proof 
reservoir i n  which 28 indestructible metal discs are 
revolved slowly by the electric motor of a fan that 
also blows air over them. These discs bring up water 
which the breeze from the fan evaporates and circu­
lates. The large evaJ}orating and dust collecting sur­
face (approximately 40 sq. ft.) is responsible for the 
extraordinary large air treating capacity. Operation 
is noiseless and there is practically no wear. Condair 
lasts a lifetime. Endorsed by physicians. 

S E N T O N T R I A L  �;o
t
v� Ort�:ir 

Send today for trial offer, complete story of this 
patented, simple. new. practical. and economical air 
conditioner that will better the air condition. circula­
tion, health, and comfort of your home . 

"' • • • • • •  MAIL COUPON NOW • • • • • • •  
LANDON & WARNER Dept. C-32 360 N. Michigan Ave., Chicago, I I I .  

Gentlemen: Without obligation on my part 
please send me the complete story of Condair 
and give full particulars of your trial offer. 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Address . . . . . • • • • . • . . • . . . . . . . . . . • • • • . • . . . •  

City State -
. . . . . . . . . . . . . . . . . . . . . . . . .  � 

Air Conditioning 
B y  J. A. MOYEIl and R. U. FITTZ 

HEHE for the first time in one vol· 
lime is a complete treatise. The 
first half of the book covers theo· 
retical fundamentals and discusses 
sllch phases of air conditioning; as 
air filtration, refrigeration, hu­
midity control, and so on. The 
second half gives a thorough study 
of design requirements, including 
such features as examples of typi­
cal air conditioning designs with 
the necessary calculations for thea­
ters, restaurants, food factories, 
textile mills, and so forth, also 
giving attention to recent advances 
in household, office building, rail­
road train, and theater applica­
tions.-$4.20 postpai d. 

SCIENTIFIC AMERICAN 
21 West 40th St., New York 
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How to make your inventions pay­

How to secure the utmost in legal 

protection-

The man who conceives 
an inventi on has be fore 
him a vision of rewards, 
but much must be done 
before that vision be­
comes a reality. There 
are patent rights to be 
secured,  p itfalls to be 
avoided, business op­
portunit ies to be sought 
and handled i n  certain 
ways. To guide him on 
his way is  the a i m  of  
thi s book. 

Just published-2nd edition 

Inventions, Patents 
and Trade-Marks 

By Milton Wright 
Attorney and Counsellor at Law, fonner1y 

Associate Editor, Scientific A nu,,.ican 
250 pages, 5 112 X 8, $2.65 postpaid 

Send orders to 

SCIENTIFIC AMERICAN 
24 West 40th St., New York, N. Y. 

I SELL PATENTS 
If you wish to add New Products to your l ine ,  
or have a good Patent to sell, write me-

CHARLES A. SCOTT 
EstalJ1isi acd HWO 

773 SA Garson Ave. Rochester, N. Y. 

,- I NVENTION IS ONE PRO BLEM­
Developing the invention for its 

commercial value is another problem 
\Ve are concerned with developing the commercial value 
of  useful inventions that have good palent protection. 

If you have such an invention. submH it to us and 
we will give i t  tureful consideration. 

All  communications treated with strict ('onfiuence. 
We have heen developing inventions since 1 9 1 0 .  

T H E  M E R R I L L C O M PA N Y  
343 San some St.  San Franci sco, C a l i f. 

• 

ELP FOR INVENTORS ! 
:MiIlions liave been made from ideas properly de· 
velOllcct and protected.  Send us a rough sketch or 
martel of  your im'cntion and we will submit com­
plete rellort backed by thirty years' experience. 
Confidential service ; bank rerercnf'cs furnished. 
Modern equipment. We also manufacture invell­
t i om in any Quantities at  low cost. Free booklpt  
"Making IIH'f'ntions Pay" sent a l l  request. 

C R E SC E N T  T O O L  C O M PA N Y. Dept .  H , C i n c i n nati , O .  

INVENTOR'S UNIVERSAL EDUCATOR 
Contains \)00 mechunical movements ;  50 Perpetual Mo­
tions ; instruction on procuring and selling patents and 
selecting an attorney. etc. Ruggests new ideas.  ]lriee $ 1 . 0 0  
postpaid i n  U.  S,  A. Address A l bert E . D i eter i c h .  

602H O uray B u i l d i n g ,  Was h i n gton, D .  C .  

Experimental and Model Work 
Fine In"trmuents and F i n e  Machinery 

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

H E N RY Z U H R ,  I n c . ,  1 87 Lafayette St. , N. Y.  C. 

INVElWTORS 
Time counts in applying for patents. Don't risk 
deJay i n  protecting your ideas.  'Vrite for FREE 
book, "How to Obtain a Patent" and "Record 
of Imtention" form. No charge for information on 
how to proceed. Communications st.rictly confi­
dentiaL Prompt. careful, efficient service: My suc­
cess built upon strength of  satisfactory service to 
inventors located i n  every State in the Union. 

, C l arence A. O ' B r i e n .  R e g i stered Patent Attorney. 
548 - P  Adams B u i l d i n g ,  W as h i n gton,  D. C .  
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by Pascal was made to industrial machinery 
in the form of the hydraulic press. The 
19th Century saw considerable activity in 
the extensi on of this idea. This pamphlet 
gives adequate consideration to all of the 
modern devices.  Write to Scientific Amer­
ican for Bnlletin 6A .-Gratis. 

• 

THE TENNESSEE VALLEY AUTHORITY. 1934, 
8 pages iIIuslraled. Tennessee Valley 

A uthority, Knoxville, Tenn.-Gratis. 

-

MARKET FACTS ABOUT THE SPOKANE COUN -
THY AND THE PACIFIC NORTHWEST. This 

is a valuable publication which gives in· 
formation relative to the Spokane area and 
includes the Grand Coulee Dam, which is 
of considerable importance. Review-Chron· 
icle General A dvertising Burean, Spokane, 
Washington.-Gratis. 

EUGENIC STERILIZATION 

( Continned from page 19)  

seven children and we are getting half­
orphan aid from the state for them." (In 
California this is 10 dollars per month per 
child.)  "We have always figured that when 
we had two more children we would get 
enough for them so my husband could stop 
work and we could live on the income, so 
it would be too soon for me to  be sterilized 

" now. 
In case of any doubt, the patient should 

be given the benefit of the doubt and 
sterilization not be applied compulsorily, 
There are enough eager candidates for 
voluntary sterilization in the United States 
to keep all the institutions busy for many 
years without taking those as to  whom there 
is a possible question_ 

The operations in California have been 
divided about equally in numbers between 
men and women_ The operation on the 
male is an extremely simple one involving 
a slight incision on each side of the scrotum, 
picking up, cutting and tying the very small 
tube through which the sperm pass, after 
which the patient can, if necessary, go 
about his work without any further incon­
venience_ The operation is bloodless, may 
be done under local anesthetic, takes only 
15 or 20 minutes, and complications are 
almost unknown. 

The operation on the female is a major 
one involving a general anesthetic and an 
opening of the abdomen. It is, therefore, 
comparable in gravity to an easy operation 
for chronic appendicitis. The fallopian 
tubes, through which the egg cells must 
pass on their way from the ovary to  the 
uterus, are cut and tied and no effect is 
produced in any way on the patient's physi­
cal life. Menstruation, for instance, is not 
affected, But the patient must rest in the 
hospital for at least 10 days while the 
muscles are growing together again, hence 
the expense of a hospital stay is added to 
the expense of surgery_ In voluntary cases, 
I herefore, it is  often preferable to sterilize 
the husband instead of the wife if the same 
object will thereby be attained. 

One of the questions which most inter­
ested us in our investigation of the Cali­
fornia sterilizations was whether or not the 
sterilization of unstable or irresponsible 
persons woul d create other serious diffi-

JULY · 1934 
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H A PPY DAYS 
The News Week of the C .  C. C. 
H a p py Days is the a uthorized weekly p u b­
l ication of the Civi l i an  Conservation Corps, 
fi l led  with news of the camps ,  stories,  
poems, cartoons a n d  photog raphs.  I t  is 
the N ews-Week of the C_ C, C. 

Would you like to know m ore about  the 
C. C. C.-the o lder  brother of the N. R_ A. 
-"th e g reatest of all peace-time m ove­
m e nts"-a nd incidenta l l y  a m a rket for a 
wide variety of goods a n d  services 7 
Send O n e  Dol lar  for a six-months sub­
scription-or 2 5  cents for s ix recent issues .  
Ask for " M a rket Data on the C. C. C. M a r­
ket" without charge or ob l igation.  It te l ls  
what 300,000 m e n  buy a n d  howl 

... 

HAPPY DAYS 
A uthorized weekly publication of thl' 

Civil Conservation Corps 
N ational  Press B ldg.  Washington,  D_  C. 
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(Patented Hi :t2) 

tion l\-fannlleim. PolY/OPtri,., 
dd nnd Subtract. Sli 1('\ 
y a.dd. subtract, 01 1 1 1-
combination of witoh 

"umbers. rllctions. mixed numbers all I 
dccimnls. Gives every root and power, nl:n 
LOJ{s. Sille.� lind Tangents. y..'1 Ilde of nhlmi­
ntlm with scales on white celluloid. Si1.c 4 in. Approved flnd ndopted by coliel{cs. 
Price with jlls�r\lct,ions. $1.50. Fnbrikoitl 
CMe. 50c extrn. 8ent C. O. D. if deain·d. 
Catnlogue Free. 

GILSON SLIDE RULE C O .  
Stuart. Florida 

Are you seeking 
a school or 

summer camp? 
To THOSE seeking guidance 
in selecting a school or college 
we suggest that they refer to 
the Special School Section of 
the current issue of Harpers 
Magazine now on sale . 

In this issue will be found the 
announcements of many of 
the best schools and summer 
camps - academic, prepara­
t ory, finishing, junior college, 
military, and special schools. 
A wide range of schools and 
camps in all localities, to fit 
all purposes and purses, that 
will help you in the selection 
of the one best suited to your 
needs. 

Our Bureau will be glad to aid 

you in solving your particular 

school or summer camp problem. 

A ddress Educational Bureau 

HARPERS MAGAZINE 
49 East Brd Street New York, N. Y. 
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WANTED · · ·  BRANCH · · · MAN U FACTU R E RS 
On small or large scale for our NE\V LI�E of Cast 
:Metal fi and IOe Novelties, Automobiles, A:,;htrays and 
other a ll year sellers. No special place or experience 
nece:,;sary a s  we furnish fun instructions ,  with moulds 
amI eooperate in selling, also buy finished goods. 
Chance of a lifetime for man with small capital to 
get into this new and profitable industry. If you 
mean strictly business and are over 2 1 ,  write A'I' 
ONCE for details, as wholesale season is now starting. 

METAL CAST PRODUCTS CO. 
1 696 B oston Road, D e pt. S,  N ew York, N. Y. 

INCORPORAT£D HARTFORD. COIVIIl 

G E A R S  
I n  Stock- I m m e d i ate D e l i very 

Gear", ",peed reonceno. fIIprocket,.... iJ1t!Jllt 
"e!lrin;:�. I\exihle couplingI'!. 11I11IeYI!. etc. A 
complete linn illl cnrried in our ChiclLgo �t.o"k, 
Cnn HI",o (lu'Jl.e on lI[lecinl genr!'! of nny k ind. 
Send u!'! your hiue print! I\luj inQuirie!!. 

W rit. lor Catalo g  N •• 20 
CHICAGO GEAR WORKS 
769-773 W.  lackson Blvd. ,  C HICAGO, D1.  

ARMY -NAVY Bargains 
Haversacks . 7 5 1 Cart. belL... . . . . . . .  . 6 0  

l\farnete- holo . . . . $ 1 . 5 0  Flint pistol . . . . .... $ 6 . 9 ?  
A r m y  s a d d l e  .. . . . . . . $9.85 !:f/L s h o t  g u n  . . . . $ 4 . 8 5  
RIJflngfiel d cal.  3 0 / 0 6  r i fl e ,  2 4 "  barrel now 
$ l I L ::; O. l n 3 3  catalog, 3(;4 page>; of pi stols.  ar­
mor. guns, daggers, etc. , mailed for 50 cents. 

New special circular for 3c stamp. 
EstafJlished 1 8 6 5  

Bannerman Sons. 50 1 B ' way, N . Y .  C i ty 

MAKE ARTIFICIAL MARBLE 
Colorful glossy tiles, no polishing, rather uncanny. 
Tabletops, bookends, whetstones, ash trays, imita­
tion granite, sanitary floors. Hard. inexpensive ,  fire­
proof ; enamels wood. Rubber molds for making novel­
tics and statuary. Secret cement processes. Amaz­
ing samples free. ( So. CaItfornia , business reserved. ) 

J O H N  K. P A Y N  
9 4 5  G r a n d e  V ista AVen ue Los A n g eles,  C al i f. 

T E N  M I L L I O N  
S T O R Y  
P L O T S  

• .. all different-can be built with HIP aid 
of PLOT GENIE. Etldursed by editors 
and American Fiction Guild. widely used 
by I!ucce!!!!ful authors and Motion Pict.\ml 
Studio!!. EQually vnluable to profc!!.!tionll1 
or new writer. Booklet free. 

ERNEST E .  GAGNON CO. 
Dept . 7 9 3A. 1 541 N.Western Ave . ,  

Hollywood, Calif. 

AGENTS 500 % PROFIT 
G U A R A N T E E D  G O L D  L E A F  L E T T E R S  

For Store front!! and oHice windows. Anyone can Ilut them 
on. Free !!ample!!. Liberal offer to li:eneral agents. 

tiETALLIC LETTER CO. 440 N. Clark St .. Ch:tcllco 

r MBke mone-y taking pictures. Photo-

a..rl gra.phs in big demand. Commercial 
J • � Photography also pays big money. lePHOTOG"a 08 ���p'!,�i���� ':,��e';.�:�� Vl':ft� ��'d;; � for new free book. Opportundte3 u; t Ho"'9MOderft. Phot(JuraPhV. Amerlean 

a Iia SchoOI4:!f P�otographYtQept. 228B 3601 Michigan Ave., Cmcagol 

� H Y  NO T 21Ji��at���1��'b\�;�:�fii��: Insects? I buy hundred!! of kinds fOf collections. 
Some worth $1 to $7 each. Simple outdoor work wit,h 
illY in�tr\lctions. pictures. priee-list. Profit. Pleal\ure. 
Bend 10c for Illul!trated Prol!pectus. terms. before 
sending butterflies. 

Mr. Sinclair, Dealer in Insects 
Dept. 36, Box 1424, San Diego, Calif. 
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culties by putting a premium on promiscuity 
and therefore tending to promote the spread 
of venereal diseases and the disintegration 
of the monogamous ideal. 

This objection seems plausible and has 
often been used by those who have had no 
first-hand observation of the facts. To the 
student of  the mentality of these people, 
who are irresponsible and lacking in fore· 
sight and self-control, it  is plain that in any 
case they could not be expected to take 
much thought of future pregnancies. Our 
survey sustains this conclusion. Of the 
feeble-minded girls sterilized at the Sonoma 
State Home and afterward paroled, 75 per· 
cent had been sex delinquents before com­
mitment. After sterilization and parole, only 
8 percent of these girls, or one in every 12, 
became a sex delinquent ; and even these 
few, being under careful supervision, were 
for the most part at once detected and reo 
turned to the state home. 

This great improvement in their conduct 
was, of course, not due to any change in 
their sexual lives brought about by sterili­
zation, because it produces no effect of that 
kind. It was due to training in  the in­
stitution, better mental and physical health, 
and parole under careful supervision in 
surroundings where it was as difficult as 
possible for them to get into trouble. On 
the other hand, from the California point 
of view, this parole was possible only be· 
cause of the previous sterilization. Without 
steril ization these girls would simply have 
married, as a large part of them did any­
way, and would have produced another 
group of defectives and dependents for the 
taxpayers of the state to encounter in the 
next generation. 

MARRIAGE after sterilization, on the 
other hand, promotes in many in· 

stances the best stabilization of girls of this 
type, who can get along with a little help 
and supervision i f  they do not have the reo 
sponsibility of children. Both husband and 
wife can work and therefore can support 
themselves even though both are inefficient 
economically. If, however, the wife had 
borne a steady succession of  children, the 
earnings of the husband would have been 
inadequate to support the family. They 
would have gone on the county charities 
and finally, to judge by experience in other 
cases, the husband would have become dis­
couraged and with the advent of a new 
pregnancy would have simply deserted, 
leaving the taxpayers to assume the entire 
responsibility for the wife and children. 

A careful canvass of the Medical Super. 
intendents, parole and . probation officers, 
social workers and others who have had 
first-hand contact with sterilization in  Cali­
fornia, showed them to be unanimous in 
approval of the law and brought to  light 
no instance of its abuse. 

Sterilization i s  not a panacea, but in  the 
light of California's experience, it  appears 
to be one of the many measures that are 
indispensable in any far-sighted and hu­
manitarian program for dealing with so­
ciety's tremendous burden of mental dis­
ease, deficiency, and dependency. 

• 
« The above article is the second of a 
'\ series 0/ three on sterilization. The 
third, presenting the point 0/ view of the 
opposition, will appear within two or three 
months. 
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Bausch & Lomb 

TR I P LE L E N S  
M A G N I F I ER 

• A m a g n ifier with seven d ifferent m a g nifica­

tions r a n g i n g  from six to twenty d i a m eters! 
M a g n ifies a s  m u ch a s  a l o w  power m i crosco pe. 

Sma l l  enough to ca rry i n  vest pocket. Three 
precision l e n ses m o u nted o n  swi ng h i n g es in 
d u r a b l e  v u l ca nite case. Everyone shou l d  ca rry 
one of these m a g nifiers at a l l  t imes. Use the 
cou pon be low to send i n  your  order.  

S";;s-;'h &L�bO'irti;j 'Co;;a;;;- - - - - -

644 st. Paul  street, Rochester , N .  Y .  

Enc losed is 5 2 . 0 0  for w h i c h  please send me your 
tr i p l e  fo l d i n g  Pocket M a g n ifier. 

N a m e 

A d dress . .  

BAU S C H  £ LOM B 
FOR SALE 

POWER-SITg-7:i horsepower-in settled COID­
munity, including 4 0 aereR, partly improved. 
Buildings-1 2  acres cleared. Price, $700 .  

L. K L I N G  Ro ute I Seq u i m ,  Was h i n gt o n  

fO����A!tION 
Fully accredited. Prepares for college or business. 
Able faculty. Small cl asses. Supervised study. 
Lower School for small boys in new separate 
building. Housemother. R. O. T. C. Fireproof 
buildi ngs. Inside swimming pool. All athletics. 
Best health record. Catalog 35th year. D r. J. J. 
Wicker, Pres . .  Col. N. J. perkins, H. M. Box 9, 
Fork Union, Virginia. 

All FALSTAFF anthropological bool,s on 
the rove Relations 0/ Mankind are en thrall­
ing, h ighly informa tive documen ts by au­
thorities 0/ in ternational repute.  That is 
why the FA I_STA F F list of permanent sub­
scribers reads like a " Who's Who" of 

America's Sophisticated Intellectual Aristocracy 

fAl\IAff I>R($� 
D"pt. 7S, 2 3 0  Fifth Ave., New York, N. Y . 

Please send me free illustrated 

catalogs of A m atory Curiosa. 

plante . . . . . . . . . . . . . . . . . . . . . . . . . . .Age 

A ddress 

City . . . . . .  State . . . . . . . . . . . . . . . .  . 



Book.s SELECTED BY THE EDITORS 

THE ARCHITECTURE OF THE 
UNIVERSE 
By W. F. C. Swann, D.Sc., Dir. Bartol 
Research Foundation, Franklin Inst. 

UNDOUBTEDLY this is an outstand· 
ing popular book, the author being 

an outstanding physicist known the 
world over. In its 424 pages it covers the 
newer physics : the nature of matter, 
atomic theories, relativity, space and 
time, and the cognate corners of mod· 
ern science. The 50 pages of it which 
this reviewer read were bright, witty 
and fascinating, but he bogged down 
and gave up the ghost after fighting 
through that much. The reason was that 
the paragraphs are interminable-one 
page, two pages, even six and seven 
whole pages in length, unrelieved and 
solid. The effect, not noticed at first, is 
cumulative-like plowing hour after 
hour through heavy sand and every now 
and then coming up standing, breathless 
and gasping for air. What a pity to 
load so clever a text with so heavy and 
needless a disability. We heartily recom· 
mend this book to those who think the 
purpose of frequent paragraphing is 
purely ornamental.-$3.95 postpaid.­
A .  C. I. 

THE WORLD COURT-1921·1934 
By Professor Manley O. Hudson 

A CLEAR impartial story of the 
court's work including a presenta· 

tion of the history of the proposal for 
American adhesion to the court. A refer· 
ence handbook for the study of docu· 
ments and other basic data.-Cloth 
$2.65 postpaid ; paper, un·indexed-85c. 

ROMANTIC COPPER 
By Ira B. Joralemon 

A CHRONICLE of greed, ambition, 
and miraculous discoveries, of 

comic rivalries and tragic failures. A 
rapidly moving, robust story of copper 
from ancient Cyprus to the sensational 
development of Butte.-$3.20 postpaid. 

INDUSTRIAL RADIOGRAPHY 
By Ancel St. John, Ph.D. and Herbert 
R. I senburger 

THIS is a compact, practical working 
treatise on the use of X rays for the 

study of flaws in castings, welded ves· 
sels, forgings, small parts and other 
articles, and is mainly for the engineer. 
It is not j ust a collection of interesting 
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generalities but it actually tells how to 
do things-how to make the installation, 
the exact procedure in use and, in short, 
the kind of every day things the actual 
worker must know. There are accessory 
chapters on the development of X rays, 
their nature and properties, also on cost 
data, radiography with gamma rays­
the whole picture. It has 70 illustrations, 
181 text pages, tables, and an exhaus· 
tive bibliography, and is nicely pro· 
duced, with a rugged binding that will 
stand kicking around the shop or lab· 
oratory.-$3.70 postpaid.-A. C. I. 

ALCOHOL, ITS EFFECTS ON MAN 
By Haven Emerson, M.D. 

TN this compact 114·page book a pro· 
� fessor of public health at Columbia 
University tells us a few favorable 
things about alcohol, together with so 
many unfavorable ones that a man who 
is really honest with himself will no 
longer have a leg to stand on after read· 
ing it-unless he simply declares that 
he drinks, not for the good it will do 
him, but because he likes it and that's 
that. If you like to argue about fire· 
water and want some really scientific, 
approved ammunition with which to 
knock down your opponent, or if you 
merely want to know what scientists 
(most of them, anyway ) think about 
alcohol, here it is, all regimented and 
systematized in this pocketful. It is a 
"ane, calm presentation, with more light 
than heat-no ranting.-$1 .15 postpaid. 
-A. C. I. 

THE STORY OF ENERGY 
By Morton Mott·Smith 

AN authoritative, concise, and easily 
1\.. understood book rounding out the 
popular treatment of mechanics and en· 
ergetics begun in two earlier works 
("This Mechanical World" and "Heat 
and Its Workings" ) .-$2.15 postpaid. 

HEREDITY AND ENVIRONMENT 
By Cladys C. Schwesinger 

THIS is a book for the student rather 
than the average reader and it is 

very scholarly. It contains a study of 
the genesis of psychological character· 
istics and bears largely upon the mea· 

surement of intelligence and personal. 
ity. It takes up the problem of heredity 
and environment from a new point of 
view, examining and analyzing the data 
on intellectual similarities and differ· 
ences of identical twins reared apart, 
children adopted into foster homes com· 
pared with their biological and foster 
relatives. The author is on the staff of 
the Eugenics Research Association and 
is a clinical psychologist.-$4.20 post· 
paid.-A. C. I. 

WRITE IT RIGHT 
By Ambrose Bierce 

ON the proper use of words and cor· 
rect diction, this volume is pri· 

marily intended for authors, editors, 
proof·readers, lawyers, clergymen, and 
educated students. Written by a master 
of style and with irresistible wit.-$1.10 
postpaid. 

YOU MUST RELAX 
By Edmund Jacobson, M. D. 

IF you wear yourself out more through 
nervous tension than actual work, as 

many do, the graduated exercises and 
self·disciplinary methods described in 
careful detail in this book . should help 
you to reduce this kind of strain due to 
modern living. It describes relaxing, 
which turns out to be much-very much 
-more of a science than it appears to 
be on first thought. This little volume 
has been highly recommended by 
Walter B. Pitkin, author of the best 
seller "Life Begins at Forty."-$1.60 
postpaid.-A. C. I. 

SKY DETERMINES 
By Ross Calvin, Ph. D. 

SKIES as the source of moisture and 
heat have determined the mode of 

life of long forgotten people of New 
Mexico as well as that of the present 
ranchmen. A beautifully strange story 
of desert country affording a unique 
approach to the arid Southwest, full of 
delightful observations and experiences 
of the author.-$2.65 postpaid. 
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C O M M E R C IA L  P R O PE R T Y  N E W S  
Conducted by S Y L V E S T  E R J. L I D  D Y 

Attempted Dress Copyrights Fail 

PIRACY in any form is to be deplored. 
Where existing legislation is  inade­

quate to meet the needs of modern mer­
chandising, new laws should be enacted. 

Attempts have been made recently to 
have the Federal Courts broaden, in effect, 
the scope of our existing copyright laws. 
This, our courts properly have refused to 
do. Nevertheless, certain organizations 
operating under titles such as "Copyright 
Bureaus," and similar designations, have 
been circularizing the dress trade and asso­
ciated industries claiming to be able to 
secure valid and substantial protection for 
dress and other garment designs by means 
of copyright. These concerns have secured 
for their clients a number of copyrights 
for drawings showing the dress or other 
garment supposedly protected, and have 
represented to the trade that the garment 
itself was protected by such copyright. Such 
representations are absolutely unfounded. 
They are based upon a misconception of 
the functions and theory of copyright pro­
tection. Design patent protection is  one 
thing. Copyright protection is  quite another. 
Tt is true, of course, that the drawings 
submitted to the Registrar of Copyrights 
present copyrightable subject matter as a 
drawing or work of (ITt, and it is likewise 
true that anyone who copied that drawing 
would be infringing the copyright secured_ 
It does not follow, however, that the dress 
or other garment shown in the drawing is 
protected. Objects of a utilitarian nature, 
snch as garments, dresses, textile curtains, 
and similar items may be protected only by 
design letters patent. 

The rules and regnlations for registra­
t ion of claims to copyright, notably Rule 12, 
are very definite and clear. Rule 12 states : 

"The protection on productions of the 
industrial arts utilitarian in purpose and 
character even if  artistically made or orna­
mented, depends upon action under the 
patent law * * *. Toys, dolls, advertising 
novelties, instruments or tools of any kind, 
glassware, embroideries, garments, laces, 
woven fabrics or similar articles are exempt­
ed. The exclusive right to make and sell 
such articles should not be sought by copy­
right protection." 

Recently a great many concerns have 
been threatened with suit for alleged in­
fringement of copyrighted drawings on the 
theory that the reproduction of the garment 
shown in such drawings was an infringe­
ment. Several suits were brought in the 
United States District Court for the 
Southern District of New York. In each 
case a preliminary injunction was requested 
by the plaintiff and in each case the de­
fendant moved to dismiss the suit. In one 
of these cases, Judge Goddard in dismiss­
ing the suit stated : 

"To give an author or designer an ex­
clusive right to manufacture the article de­
scribed in the certificate of copyright regis­
tration when no official examination of its 

novelty has ever been made would unjustly 
create a monopoly and moreover would 
usurp the function of Letters Patent." 

In another case, Judge Knox had this to 
say : 

"Whatever may be the defects of the 
design patent statute I do not believe that 
the complainant, by adopting the pro­
cedure here followed, can secure all the 
protection that a valid design patent would 
secure." 

. 

Under the present copyright law no pro­
tection may be secured for objects having 
a utilitarian purpose or character, and 
manufacturers or merchants should not be 
misled by the representations of these self­
styled "bureaus" and copyright "com­
panies" soliciting their business. 

• 

Chemical Patents 

CHEMICAL patents issued in the princi­
pal countries of the world during 

1933 aggregated 28,051,  a record figure, 
according to a summary made public by 
Prof. E .  J .  Crane of Ohio State University, 
editor of Chemical A bstracts. 

"The 1933 volume of Chemical A b­
stracts", Prof. Cfane said, "contains 
64,190 abstracts, representing new informa­
tion of chemical interest appearing in sci­
entific journals throughout the world as 
well as reviews of the chemical patents 
granted in the various nations. This is  a 
gain of 6109 over 1932, the biggest year 
heretofore. 

"There is, of course, a considerable lag 
between the time of application and the 
date of issue of patents so that the patents 
issued in a given year reflect, in  part, 
activity of the preceding year or two. Even 
allowing for this there is  reason for en­
couragement in the trend disclosed. The 
obtaining of patents is  a form of industrial 
preparedness. They are an investment in 
the future. They suggest a live industry, 
potential growth, hopefulness, faith. Chemi­
cal industry has been keeping fit and i t  i s  
not  by marking time that it has  been 
doing so." 

-

"Simoniz"-"Lusterize" 

IN a recent decision First Assistant Com­
missioner Spencer held that The R. M. 

Hollingshead Company, of Camden, New 
Jersey, i s  not entitled to register, as a trade 
mark for polish and polishing preparations 
for automobiles, the term "Lusterize" since 
that term is merely descriptive of the goods. 
He further held that the opposition could 
not be sllstained because the term "Luster­
ize" i s  not confusingly similar to the mark 
of The Simoniz Company, of Chicago, 
Illinois, "Simoniz," upon which the opposi­
tion was predicated. 

With reference to  the similarity of the 
two marks, after stating that that question 
would be considered in view of the pos­
sibility of further appeal, and noting the 
holding of the Court of Customs and Patent 

A ppeal that "Simoniz" and "Permanize" 
are confusingly similar, he said : 

"Judging the two marks in their entire­
ties, as must be done, i t  becomes at <once 
obvious that they are a great deal more 
alike than are those involved in the case 
at bar. Thus, the marks 'Simoniz' and 
'Permanize' are, with the exception of the 
suffix, substantially identical ; whereas, the 
marks 'Lusterize' and 'Simoniz' are, with 
the exception of the suffix, entirely differ­
ent. Thus, considering the marks in their 
entireties, it appears that there is no con­
fusing similarity between them. To hold 
otherwise would virtually concede to op­
poser the exclusive right to the suffix 'ize' 
as a trade mark on an automobile cleaner 
and polish." 

-

Bibliography of Inventions 

A N excellent bibliography of publications 
.tl. in the German language relating to  
inventions and inventors, much too long 
to reprint in the limited space available 
here, appears in the May 1934 issue of the 
Journal of the Patent Office Society (Wash­
ington, D.  C. ) . Prepared by Stefan Jellinek, 
examiner in the Austrian Patent Office, the 
list includes also works of a general nature 
dealing with the history of industries, and 
further, works dealing with outstanding 
engineers and manufacturers. Each publica­
tion or paper listed i s  described briefly in 
English. 

-

"Air Washed" Bird Seed 

IN ex parte The R. T. French Company, 
First Assistant Commissioner Spencer 

held that company, of Rochester, New York, 
is  not entitled to register, under the Act of 
1905, the term "air-washed," as a trade 
mark for bird seed. 

The ground of the decision i s  that the 
term is merely descriptive of the goods 
and that it does not function to indicate 
source of origin_ 

With reference to the question of de­
scriptiveness, the First Assistant Commis­
sioner said : 

"It is apparent from the record that in 
the preparation of the applicant's product 
the seeds 'are merely put through an air 
blower apparatus for the purpose of re­
moving chaff and other intermingled for­
eign matter.' The term 'wash' means to 
cleanse by any effective agency and, accord­
ingly, to characterize a product as being 
'air-washed' is to indicate that it has been 
cleansed by air. Obviously and admittedly 
applicant's product has been so cleansed. 

"In its brief, the applicant contends that 
'the seeds themselves are not cleansed at 
all, in the sense that any adherent grime 
or dirt is  removed from them.' It is  not 
deemed pertinent or desirable to indulge 
in metaphysical arguments of this nature. 
The purchaser never does and it  i s  his 
interests that are being protected in these 
proceedings." 
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SCIENTIFIC 

SELF-DEFENCE 
By W. E. FAIRBAIRN 

TRAIN ED for many years in the 
practice of j iu.j itsu, the author has 
evolved a means of defence for the 
nonactive civilian who wishes to be 
able to protect himself from assault 
by thugs or other malicious persons. 
All the holds are fully described 
and illustrated so that one can 
readily practice them without fur· 
ther instruction. Douglas Fairbanks, 
who has somewhat of a reputation 
for efficiency in j iu·j itsu, writes the 
preface in which he heartily com· 
mends the book as well as the 
wrestling art of the author.-$3.65 
postpaid. 

The Story of Earth 

and Sky 
By CARLETON AND HELUIZ WASH· 

BURNE, WITH FREDERICK REED 

IF YOll have a son or daughter, 
aged 10 or more, whom you would 
like to interest in science, we 
heartily recommend this book for 
that purpose. It deals with earth 
history and astronomical science, 
and is a rare combination of in· 
terest, real adaptation to the j uve· 
nile mind, and perfectly authentic 
science. Here are some of its chap. 
ter heads : The Earth is Formed ; 
Life ; Animals Begin to Live on 
Land ; The Age of Furry Animals ; 
Creeping Ice ; A Boy of Long Ago ; 
Hunting the Saber·tooth Tiger ; 
Why No One Lives on Mercury ; 
An Imaginary Trip to Mars ; Stories 
from the Sky. Children would like 
this book ( incidentally, so would 
you ) . After devouring its contents, 
J. V. I., aged 10, wrote : " 'The 
Story of Earth and Sky' is very in 
teresting. Children can understand 
the words-they are not ten miles 
long. The chapters about stars are 
very interesting. I am sure other 
people will enj oy this book as much 
as I did."-$3.70 postpaid. 
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A Research in Marriage 
By G. V. HAMILTON, M.D. 

THE present volume of SS6 text pages summarizes 
the data from the intimate and extensive self­
revelations of  200 married persons who are seri­
ous-m inded and well above the average as to 
intelligence and cultur a l  atta inment. It presents, 
in the words of the author, who is a psych i atri st 
of standing, "some' of thc more important things 
that happened to the 200 spouses of my study 
during their childhood, and their present beliefs, 
attitudes, predicaments, and characteristic modes 
of performance with regard to sex and marriage." 
Thus we get a fair average slice of humanity 
with the bars down-ordinary inhibitions off­
and the findings are in harmony with those of 
the newer science of sex.-$S.20 postpaid. 

Electronics 
By RALPH GORTON HUDSON 

A SPLEN DID text for anyone interested in vacuum 
tubes, photo cells; rectifiers, and any other ap­
plication of electronics. The arrangement is  a 
happy one, allowing the reader to progress 
through theory to practice without tiresome refer­
ences back and forth. The method in which the 
material is presented presupposes that the reader 
knows something of electricity and mathematics, 
but, as the author states, the mathematical con­
tent has been reduced to the lowest possible 
point.-$2.1S postpaid. 

Illustrated Magic 
By OTTOK A R  FISCHER 

Now at last we have someone who is not a fraid 
to give away the secrets of the profession _ There 
h as been somewh at of a gentlemen's agreement 
among magicians not to  allow even the mechan ­
i sm of  parlor magic to be  disclosed. Here we  
have the who le works from the wand and tab le 
up to the classic illus ions requiring big proper­
lies.  All the tricks are illustrated photograph­
ically, which has never been done before except 
in a half-hearted way.-$S.25 postpaid. 

The Curative Value 
of Light 

By EDGAR MAYER, M.D. 
THOliSANDS take sun-baths. Thousands use health 
l amps. Hundreds of thousands think sun-burn 
or excessive tan is healthful yet to thi s vast 
public the trlle facts are little known. Here is 
a book whieh gives the facts clearly, concisely 
and honestly. It tells you what light can do and 
what it can't. It tells you how and how long to 
take your sun bath and what dangers you run 
from getting excessive tan. It tells you how to 
use a sun-lamp and what type of lamp to buy. 
In fact it tells the medical truth in order to right 
many wide-spread misconceptions and to explode 
unfounded claims.-$1 .65 postpaid. 

Finger Print Instructor 
By FREDERICK KUHNE 

THIS is the standard work on the subj ect of 
finger-print identification. It is used in the 
school s of instruction of the U.  S. Department 
of Justice, the Connecticut, New York, New 
J ersey and Pennsylvania State Troopers and by 
the Police Departments of most of the larger 
c ities of the country. It is written so that anyone 
can l earn by self-study and many individuals 
are taking up this fascinating hobby. There is 
a great opportunity in this line if one will but 
study attentively-$3.15 postpaid. 

Cyclopedia of Formulas 
By ALRERT A.  HOPKINS 

STEADILY th i s  premier reference book maintains 
i t s  place both in the libraries, where Librarians 
t e ll  l l S  it i s  one of the most frequently consulted 
books, and in the laboratory where it will i n ­
variably be found in well-used condition. There 
i s  a formula for almost every conceivable in ­
dustrial and home purpose.--$5.50 postpaid 
domestic. 
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