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or MEN

who want to become mdependent
m the NEXT TEN YEARS

N the Spring of 1949 two business men will be sitting in a mid-town restaurant.
“I wonder what’s going to happen next year,” one of them will say. “My business
is fine now—but the next few years are going to be hard ones, and we may as well

face the facts.”
The man across the table will laugh.

“That’s just what they said back in 1939,” he will answer. “Remember? People
were looking ahead apprehensively—and see what happened! Since then there has
been the greatest growth in our history—more business done, more fortunes made,
than ever before. They’ve certainly been good years for me.”

He will lean back in his chair with the easy confidence and poise that are the hall-

mark of real prosperity.

The older man will sit quiet a moment and then in a tone of infinite pathos:
“I wish I had those ten years back,” he will say.

® Today the interview quoted above is purely imagi-
nary. But be assured of this—it will come true. Right
now, at this very hour, the business men of America arc
dividing themselves into two groups, represented by the
two individuals whose words are quoted. A few years
from now there will be ten thousand such luncheons and
one of the men will say:

“I've got what I wanted.”

And the other will answer:

“I wish I had those years back.”

In which class are you putting
vourself ? The real difference be-
tween the two classes is this—one
class of men hope vaguely to be
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YEARS AGO

e

IN . ..

(Condensed From Issues of October, 1889)

MAINE—“The steel cruiser Maine, in course of construction at the
Brooklyn Navy Yard, is now in skeleton condition, most of the
frames being up. When completed she will be the largest vessel ever
built for the United States Navy, being of 6648 tons displacement.
The mammoth shed where the work is in progress was erected
during the Civil War . . .
Doubtless, to "its construc-
tors, the dimensions of this
shed seemed sufficient for
the longest craft that was
likely to be built. Yet the
prow of the Maine, with its
steel ram and spur, extends
many yards into the open.
Inside this shed nearly three
hundred men are now at
work.”

BENDING — “The largest
bending rolls that the Niles
Tool Works are now building for the Mare Island Navy Yard, San
Francisco, possess very interesting features. . . This machine will
bend mild steel plates 2 in. thick by 22 ft. wide. It is guaranteed
to bend armor plate 1% in. thick by 22 ft. wide. The work is done
by four forged rollers, two in the center, arranged one vertically
over the other, to grip the sheet between them, and one on either
side of the center to bend the sheet.”

FLOOD—“During the Conemaugh flood, thirty-two locomotives,
some of them weighing 91,640 1lbs., were tossed about like corks, 23
of them being conveyed an average distance of 1347 feet down
stream, one going 4844 feet, the shortest trip being 480 feet.”

PARCELS POST—*In June last the Postmaster-General submitted
to the Chilian minister the draught of a convention between the
republic of Chile and the United States for the establishment of
a parcels post system and a postal money order system between
the two nations.”

TRANSANDINE RAILWAY—“The Andes are being crossed at
the Uspallata or Cumbre Pass, where there will be a tunnel 3.1
miles in length, at an elevation of 10,450 ft. above sea level. The
pass itself is nearly 3000 feet higher, or at 13,015 ft. and is
situated 414 miles south of Aconcagua and 3.84 miles north of
Tupungato, in 33 degrees S. latitude. It will thus be seen that
the summit level of the Transandine Railway is far above any
European lines, which at the Rigi reach to 5753 ft., and at the
St. Gothard 3788 ft.”

WAGES—“Some paper has started the silly question, ‘Do Inven-
tions Decrease Wages?’ Certainly they do not. On the contrary,
inventions increase wages, shorten the work day, and decrease
prices. In fact, inventions constitute the only possible way by
which labor can be emancipated from drudgery, long hours, and
poor pay. Inventions are increasing every year, and wages are
constantly advancing in all countries where they are utilized.”

YELLOW FEVER—“Dr. George M. Sternberg, surgeon in the
United States Army, has just returned from a six months’ stay
in Cuba, where he has been continuing his researches with reference
to yellow fever. He has brought with him specimens of microbes,
with which he will continue his investigations during the winter
at the Johns Hopkins University.”
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PHONOGRAPH—"In reply to numerous inquiries we can only
say the phonograph has not yet been reduced to that simplicity and
perfection of operation necessary for its general sale and introduc-
tion. It is true, several examples have been produced which are
in use, and many interesting experiments have been made . . .
But in most cases, in order to get really
satisfactory results, we believe it needs the
employment of an expert to watch, adjust,
and work the instruments. We are in-
formed the machine has recently been
improved so as to dispense with all adjust-
ments, thereby rendering it entirely auto-
matic, and making it practical in the
hands of everyone. If the phonograph has
reached this stage of simplicity and per-
fection, we predict for it a bright future.”

WHEELS—*“Carriage manufacturers are
predicting that in the not distant future
wooden wheels will be done away with,
and steel wheels substituted, on account of the increasing scarcity
of lumber for wheels.”

CRUISER SPEED—*“Advices from San Francisco state that the
calculations regarding the horse power speed developed by the
cruiser Charleston, just completed by the trial board, show a
maximum horse power of 7093 and an average horse power of
6816 for four hours; average speed, 18.75 knots, though a maximum
of 19% knots was developed for a short time.”

DANGER—“The most curious protest against railways . . . was
that drawn up by the Royal College of Bavarian Doctors, recently
discovered in the archives of the Nurnberg Railway at Furth, the
first German line constructed. It contains the following passage,
pointing out the danger of the new system of travel: Travel in
carriages drawn by a locomotive ought to be forbidden in the
interest of public health. The rapid movement cannot fail to

produce among the passengers the mental affection known as
delirium furiosum.”

DRILL—"“An interesting electrical machine can be seen in opera-
tion on the framework of the new warship Maine, in the Brooklyn
Navy Yard. It is a drill. Instead of the slow and tedious pawl and
ratchet hand drill commonly used, is one that is set a-whirling by
an electrical current sent through carefully insulated wires. A
three-quarter inch hole in a three-quarter inch plate can be drilled
in less than a minute.”

AND NOW FOR THE FUTURE

TDefense of American Ports Against Possible Invasion,

by F. D. McHugh.

9In the Home Land of the Earliest Settlers of the Valley
of the Nile, by Major R. A. Bagnold.

YThe Mesotron, and How Modern Physicists Tracked it
Down, by Charles W. Sheppard.

Protecting the City of Los Angeles Against Floods, by
Andrew R. Boone.

YMan, as a Machine, is a Mechanical Misfit, by G. H. .
Estabrooks.
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OUR POINT OF VIEW

Co-operation

OPE for a future of safer motoring,

and for longer lives for members of
the motoring public, may be gleaned
from three articles in the present num-
ber. First is “Insanity at the Wheel,”
on page 199, second is “Self-Contained
Unit Headlight,” and third is “Motoring
Eye Health for 1940,” the last two ap-
pearing in the Digest section. It does
not take much reading between the lines
to realize that here are examples of
tangible co-operation between diversi-
fied forces, all acting toward the com-
mon good.

With psychiatry bending commenda-
ble efforts toward weeding out the unfit
among drivers (we hope this will con-
tinue on an ever-expanding scale), the
electrical industry directing research to-
ward better and safer lighting for motor
cars, and the glass companies develop-
ing better and safer safety glass for
windshields and car windows, we find
many reasons to believe that the death
toll on the highways, reduced in 1938,
will be still further reduced during 1939
and 1940. :

Now, if more and more drivers will
only awaken to a realization of what is
being done to protect them against them-
selves and will contribute their share to
the co-operative effort, we can really get
somewhere in the matter of highway
safety. Naive though it may seem at first
blush, it is nevertheless a fundamental
truth of motoring that individual appli-
cations of the Golden Rule to the rules
of the road will go a long way toward

making for safer and happier driving.
—A. P. P.

Pan-American Trade

RADE with Mexico and Central and
South America looms large in the
thoughts of some of this country’s com-
mercial interests. Partly, there is the
profit motive but more important is the
item of self defense. Freer intercourse
between the peoples of the Americas,
more enlightened good-will and mutual
respect, and an equable exchange of
goods and services, all will assist in
stemming the tide of foreign ideologies
which threaten the peace and indepen-
dence of several of our southern neigh-
bors. The less this hemisphere is depen-
dent upon nations of other parts of the
world, the less likely there is to be coer-
cion—economic, political, and social—
from those quarters.
Yet despite the need for closer co-
operation so that our export-import
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T. Hart Anderson

ICHNESS of achievement

marked the life of T. Hart
Anderson, nationally known pat-
ent lawyer and director of Scien-
tific American, who passed away
at his New York City home on
August 15. His age was 74. A na-
tive of Louisville, Kentucky, he
had been an Examiner in the
United States Patent Office, a
lawyer in Boston and New York
for 44 years, and our director
for several years.

“Judge” ~Anderson’s genial
smile will long live in the mem-
ories of his friends and associ-
ates. Many will, indeed, continue
to try to emulate him, for he had
attained that precious friendly
calmness, so rare in these rush-
ing times, that remains unruffled
by the affairs of little men. Pos-
sessed of a judge-like dignity
and a superior knowledge of law
—especially of that pertaining to
patents—he commanded the re-
spect and admiration of men and
courts alike.

His gentle manner, coupled
with his many successes in sig-
nificant litigation, suggest as an
epitaph for him the old Latin
phrase of lawyers: “Suaviter in
modo, fortiter in re.”

problems might be solved, there are
those who blandly refuse to open their
minds to logic. Notorious is the hatred
some South Americans have for the
United States. This attitude, however, is
understandable—and curable, too, if it
is properly attacked, vigorously and with
open minds and sympathetic hearts. But

those who despise all Norte Americanos -

fall far short of being as stupid as some
in this country who wish to increase their
export business. These are the ones who,
with important export products, never,
or half-heartedly, attempt to get the
prospective buyer’s viewpoint.

Many American companies think that
they can get foreign business by the
same tactics with which they get it at
home. They believe the star salesman in
the States can get volumes of business
abroad whether he knows the language,
habits and customs, likes and dislikes,
and manner of doing business of the for-
eign people to whom he would sell. These
same companies answer their foreign
correspondence incompletely and apa-
thetically. Cases are known in which
queries, involving the expenditure of

large sums, when sent to European pro-
ducers and to this country simultane-
ously, elicited detailed answers by air
mail from the former, with technical
data and catalogs, and a mere acknowl-
edgment by ordinary mail from the
American companies concerned.

The answer is obvious. If we are to
expand our export trade—if we really
want to!—and thus keep our farms and
factories operating at a higher efficiency,
we must develop a new understanding of
the problem. It becomes necessary that
we look with serious eyes at the faults
in our system and then use a little gray
matter to correct them. The stakes are
worth it—for all the Americas.—F. D. M.

Degrees, Comfort

VERYBODY knows that there are
days when the thermometer is a liar.
On a given day in midsummer, let us say,
it stands at 88 degrees, which is really’
hot in some places, yet the day may be
quite agreeable. Perhaps on the next day
the mercury has fallen a full ten degrees,
yet life may be almost unbearable. We
say that the first day was dry, while the
second was muggy. In more scientific
terminology, the relative humidity—that
is, the ratio of the amount of water vapor
mixed with a given amount of air to the
amount that the same air will hold at the
same temperature—has changed from
low to high. Moving up more closely to
what actually goes on when the muggy
day comes, the number of water vapor
molecules in the air has increased, the
effect is to cause a larger number of
speeding molecules to leave the air ad-
jacent to the victim and add themselves
to the sticky film of liquid in which he is
bathed, in proportion to those which,
similarly speeding, simultaneously es-
cape from him. Thus his net evaporation
is reduced and he probably goes around
all day “beefing” about it’s being hot and
getting himself glared at by others who
already know it. Yet on such a day it
isn’t as hot as it was yesterday when it
was so comfortable.

A thermometer gives but one factor in
measuring bodily comfort; relative hu-
midity adds a second, while a third is
air movement.

An instrument combining these three
factors is now available but before its
use can become widespread the public
must be taught what relative humidity
is. By publishing relative humidity per-
centages some Newspapers arouse curi-
osity and in time the scientific point of
view may_ be inculcated. Good work—
keep it up.—4. G. I.



Personalities
in
Science

NE generally thinks of an engineer

as a technical man talking in mathe-
matical terms and thinking with a slide
rule. But O. B. Hanson, vice-president
and chief engineer of the National
Broadcasting Company, is one of the
rare exceptions.

“0OB,” as Hanson is known to his
associates, is essentially an artist with
the inquisitive mind of a scientist.
Thinking in terms of an artist and
working as a scientist is the secret of
Hanson’s achievements in the field of
radio and television.

Born at Huddersfield, England, Han-
son was brought to this country at the
age of one, when his father moved the
family woolen business to Connecticut.
Young Hanson showing an early apti-
tude for music and drawing, his family
later sent him back to England for
eight years of study at the Royal Ma-
sonic Institute in Hertfordshire where,
in addition to his regular classes, he had
special instruction on the violin.

Hanson says that he never really
cared for the violin and wanted to play
the piano, but his family insisted.
However, he had no intention of making
music his life work. He would prob-
ably have become an architect, if it
hadn’t been for the sudden death of
his father. That event put an end to
his ideas for a higher education and,
as a boy of 16, he returned to America
and went to work in the Underwood
Typewriter Company’s factory at Hart-
ford, Connecticut.

Hanson’s interests became centered
on wireless telegraphy in 1912 when the
Titanic rammed an iceberg in the
North Atlantic and sank with an ap-
palling loss of life; for it was only
through the ship’s wireless that a hor-
rified world learned of the tragedy. It
was not wireless telegraphy as such,
however, that intrigued the eager
youngster; it was the unexplored pos-
sibilities of its development. He soon
began to think in terms of radio tele-
phony and, later, of television. Here
was work to tax the artist’s imagination
and bring into play all the skill of the
scientist. Here was his life’s job, an

O. B. HANSON

unexplored field in which he could revel.

In 1917, Hanson became a member
of the Marconi Company’s engineering
staff, rising to the position of chief test-
ing engineer in six months. The war
over, he had a short fling as head of
his own electrical business in Hartford.
Then in 1920, station KDKA, Pitts-
burgh, owned by the Westinghouse
Company, had begun regular broadcast-
ing and Hanson built himself a receiver
and listened to the first test transmis-
sions. Immediately his course was de-
cided. That course led eventually to
his present position.

However, as in all good stories, young
Hanson started at the bottom of the
radio ladder. His first job was with
station WAAM, Newark, New Jersey,
where he held the various positions of
chief engineer, operating engineer, pro-
gram director, and announcer. For all
practical purposes, Hanson was station
WAAM. In the years that have fol-
lowed, the world has seen the rapid
rise of radio as an art and as an indus-

try. Hanson’s own rise has been al-
ways a step ahead.

It is not an exaggeration to say that
Hanson lives, eats, and sleeps his work.
His home at Westport, Connecticut, is a
veritable testing ground for technical
improvements in both radio and tele-
vision. He designed it himself and it
contains many special features that only
an artistic man of science could possibly
have continued. Even his hobbies—
photography, yachting, and music—be-
come factors in his regular work; pho-
tography he finds has given him many
useful ideas in the development of tele-
vision; on his yacht he has been able
to carry out much experimental work in
marine radio telephone; music is almost
a fundamental of radio programs.

Hanson is a bachelor. His present
family consists of a registered black and
white Springer spaniel with a litter of
eight pups. He is a fellow in the
Acoustical Society of America, and a
life member of the Veteran Wireless
Operators Association Incorporated.
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WHERE, OH WHERE HAS MY
LITTLE TRUCK GONE?
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HE huge dome for the new 200-inch telescope on

Mt. Palomar, California, is 137 feet in diameter,
137 feet high. Near the top, to lift the giant parts of -
the telescope, is a 60-ton crane, permanent. During

.the assembly of the telescope, states Russell W. Por-

ter in transmitting this photograph taken by Ted Wat-
terson, the engineer in charge of construction found
a one-ton truck on the ground floor where he had
ordered the space kept clear. A sling was attached
to the truck and it was hoisted and left 100 feet
aloft, to be discovered the next morning by the aston-
ished driver. Photograph also gives striking idea of
the vast size of the observatory dome and telescope.



Disregard of signals causes
injury or death to thousands
each year. By a wide-spread
application of the examina-
tion methods discussed in
the article below, it would
be possible to eliminate from
the highways those drivers
who, because of physical or
mental instability, cannot be
depended upon to observe
those rules of the road which
must be heeded if safety for
everyone is to be achieved

INSANITY AT THEWHEEL

WAGGERING into the Detroit li-
cense bureau, T-102 was blissfully
unaware of the blow that fate was

about to deal him. He had lost his taxi-
driving permit and driver’s license some
weeks earlier, and now demanded per-
mission to resume earning his livelihood
by piloting a cab through the streets
of the nation’s fourth city.

“See Judge Maher,” said the man at
the counter, and T-102 swaggered out,
confident that the judge would restore
him to his seat behind the wheel

Into the austere courtroom of Traffic
Judge Thomas F. Maher walked T-102
next morning, and hardly had his law-
yer presented a petition for recovery
of lost privileges than the judge passed
him along: “Have a talk with the traffic
psychotechnologist.”

T-102 blinked at this command, com-
prehending not at all, and shortly there-
after stepped briskly from the elevator
into the 17th floor hallway of nearby
Barlum Tower, opened a door marked
“Psychopathic Clinic,” and handed
across the counter the brief court order
requesting his examination.

It was here the 36-year-old taxi driver
became T-102, a psychological guinea
pig in whom Alan Canty, the psycho-
technologist whose official designation
had so startled his visitor, took an in-
terest no greater nor less than in any
of the many traffic violators who expose
their mentalities to his searching inquiry
every week.

Canty put T-102 through the ropes,
over the jumps, across the hurdles.

To What Extent do Psychopathic Cases Contribute

to Motor-Vehicle Accidents? . . . Weeding Out the

Unfit by Specialized Analysis of Attitudes

By ANDREW R. BOONE

OU smash into the car ahead,

dash past the red signal, send
pedestrians scurrying for safety
as you swing the wheel hard.
You may not have contributed
to the nation’s 32,400 deaths and
1,150,000 non-fatal injuries re-
sulting from automotive mis-
haps last year, but that’s no sign
that you are sane. Crazy drivers
crowd the highways, and their
insanity is easily demonstrable.
Hell hath no friend like these
speeding, swerving, horn-blow-
ing lunatics, and psychology is
determined to find them, thus
aiding the engineer and the au-
tomobile builder in curbing the
grim reaper—A. R. B.

Physical examination revealed him to
be normal. He stood five feet ten inches
tall, weighed 190 pounds. His voice
was slightly hoarse. Neurologically, he
was negative; his vision was found ade-
quate when both eyes were used, though
a trifle subnormal when the eyes were
tested individually. Depth perception

and color vision were good. He was
thoroughly familiar with the traffic laws.

An inspector from the Police Depart-
ment’s license bureau accompanied
T-102 on a driving test. He performed
according to the requirements of the
law, although . .. mark this! . .. mak-
ing turns violently, blowing his horn
excessively, trying to make pedestrians
and drivers move out of his way, “thus
showing no consideration for the rights
of others.”

HIS check was by no means conclu-
sive. It demonstrated the man’s abil-
ity to drive, but beyond that ability lay
an attitude which Canty explored
further. He took T-102’s psychiatric his-
tory. He asked many questions designed
to bring out that attitude and reveal
his level of intelligence. He studied the
record. Here is what Canty found:
During the 15 years which T-102 had
lived in Detroit, he received 287 tickets
for various traffic violations. “Minor
violations,” explained the subject non-
chalantly, as though these infractions
had no significance since he had injured
no one. That was only the beginning.
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Many motor-car accidents are caused by thoughtlessness and a disregard of the rights

of others. Carried to extremes, such irresponsibility will become “driving lunacy”

We’ll skip the details, and come to
the important point. Canty gave T-102
an intelligence test, found him to pos-
sess the intelligence of a nine-year-old
child. Further, his intellectual weakness
was complicated by his conviction that
laws were made to beat, not to obey.

Canty finished the job, passed his
conclusions along to Lowell S. Selling,
M.D., clinic director, and here’s what
Dr. Selling wrote Judge Maher:

“While this man is certainly not in-
sane in the conventional sense, his con-
duct is as unpredictable and dangerous
as the usual insane person’s would be,
for he has no more consideration of the
rights of others than one who suffers
from an actual serious mental disorder.
We might call him a ‘driving lunatic’
because of this irresponsibility. The
fact he has had no previous accident
record is a matter of luck, and he is
bound to get into serious trouble in
the future if he drives. In fact, he has
continued to drive although he has had
no license. Finally, we consider T-102
the most dangerous man to have been
examined in the last 200 cases, and, of
course, could not indorse the granting
of a license to him.”

And, of course, Judge Maher refused
T-102 a license. Which concludes our
interest in T-102 as a case, but not as
a symptom.

How many nine-year-old mentalities
step on throttles and guide their motor
cars through traffic, menacing life and
property? To what extent do intoxi-
cation, emotional instability, maniac de-
pressive psychosis, epilepsy, faulty men-
tal attitudes in general which may be
classed as insanity contribute to the
appalling total of deaths and broken
bodies?

No one knows the precise cause of
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Alan Canty, whose work in
psychotechnology largely
forms the basis of the present
article, is shown, at the lower
left of the photograph at right,
operating the reactrograph.
With this device it is possible
to test the reactions of drivers
and hence arrive at conclu-
sions regarding mental attitude

all accidents, because few accidents are
investigated thoroughly enough to reach
the causes. Then, too, several factors
usually are involved. Defects of high-
way and vehicle, actions of pedestrians
and drivers—these contribute. But
the driver, “defective in mind or body,”
according to the National Safety Coun-
cil, is the most important element.

How may these wholesale killings and
injuries by hundreds of thousands be
halted—or can they? Traffic safety
drives often are accompanied by in-
creased killings. Where, then, lies the
remedy? In psychiatric surveys? Do
these surveys adequately reveal the
“smart alecs,” the “show-offs,” the luna-
tics—borderline and real?

“Traffic accidents largely represent a
disease,” according to Canty, “and we
seek the cause.”

Detroit is finding the answer—by
measuring human aptitudes regarding
motor-car operation. Here street condi-
tions are reproduced in the laboratory,
and standardized tests evolved by Dr. A.
R. Lauer, of Ohio State University, Dr.
Morris S. Viteles, at the University of

Pennsylvania, Dr. Harry R. De Silva,
of Harvard’s Bureau of Street Traffic
Research, Charles S. Myers, at the Na-
tional Institute of Industrial Psychology
in London, and Canty bring to light
some surprising facts.

One night in late June, for example,
a 5l-year-old man made a left turn,
and, failing to straighten out on the
right struck a car approaching along
his left. Not much of an accident, but
the police, trained to look for unusual
behavior, decided to investigate care-
fully.

“Pretty tight, aren’t you, buddy?”
one policeman asked.

On the way to the station, the
prisoner admitted he could “feel” the
effects of a few drinks. At Judge

George T. Murphy’s request, Canty,
put this man, now T-217, through the
paces and learned he was suffering from
hypertension, had an artificial left hand

and a hernia on the left side of his body.

“Extremely explosive, aggravated by
many years of chronic alcoholism,”
Canty reported. “Suffers inferiority
complex. Very dangerous.”

Oddly, T-217 agreed.

“Better put me on probation for six
months and take away my license be-
fore I kill somebody,” he urged.

Canty accepted the recommendation,
and Judge Murphy forbade the gentle-
man ever again to touch the wheel of
a motor car, adding: “We have no
sympathy for drunk drivers.”

Why revoke a man’s license just be-
cause his car hits another? The acci-
dent, as it happened in this case was
not the underlying reason. True, the
driver had been negligent; furthermore,
the happening was symptomatic of per-
haps a more tragic collision. Detroiters
value their lives. Their judges and
psychologists propose to protect them.

T-217 admittedly had had a few
drinks, but T-39 was cold sober when
he smashed the trunk of a car whose
driver had halted for a red light. Now,
T-217, remember. was 51 years old, and



T-39, it developed, had barely turned
20.

“I pulled up, but my foot must have
slipped off the pedal,” T-39 told the
police, who didn’t like his excuse, and
booked him for reckless driving.

“The guy must have been talking to
his girl friend,” the officers reported
to the desk sergeant.

T-39 faced Judge Murphy and re.
peated his story. “Besides,” he added,
“damage was. only seventy bucks.”

This time, perhaps. But what about
his next accident, and the next? The
boy may have been entertaining his
Number One Flame, but, while of av-
erage intelligence, Canty’s probe re-
vealed these additional significant facts
about him:

History of venereal disease, coarse
tremors of facial muscles and fingers,
considerable motor incoordination,
alcoholism, slightly defective vision.

Canty did not stop here. Perhaps
some of these factors were in themselves
effects, and not causes. As he proceeded
with his examination he uncovered other
facts of even greater bearing on that
simple crash.

¢ IS father,” he found, “is a chronic
alcoholic, unstable and irritable.
His mother obtained a divorce when he
was three, and went to live with a sister
who was operating a ‘blind pig.” The
boy lived in several boarding homes
and was a problem child in several
schools. He admits having been ar-
rested three times for being drunk, and
recently was held in the Psychopathic
Ward of the Receiving Hospital after
taking an overdose of barbital.”
T-39 had disintegrated, and it was
not entirely his own fault. What to do
with him?

“Your youth and attitude,” Judge
Murphy told him later, “make you
worthy of help.”

T-39 went on probation; his license
will not be returned until he demon-
strates to the court’s entire satisfaction
that his mental and physical health
make him once more fit for the high-
way.

Traffic authorities, judges, and psy-
chologists have no desire to diminish
the number of drivers. They want hon-
estly to protect the public—you and
me—by adjusting drivers with correct-
able defects and eliminating from the
streets and highways those too severely
maladjusted.

This is the reason for Detroit’s Psy-
chopathic Clinic, which is a department
of the Recorder’s Court. It was estab-
lished for the sole purpose of examin-
ing individuals referred by various
courts of the city. To it come those
who are convicted of traffic felonies, and
those who by their behavior subsequent
to arrest lead authorities to think psy-
chiatric examination is indicated. All
have been found guilty before Canty
gets them. Upon his recommendations
rest their punishment and rehabilitation,
if any.

If this article seems to harp on atti-
tude, the emphasis is wholly desirable,
for attitude of the driver toward the
law and his fellow man holds the key
to success for this newest cross between
judge and detective—the psychotech-
nologist. He never knows at the outset
whether he’s dealing with a temporarily
unstable intellect or a dangerously in-
sane driver. Nor is he interested—ofhi-
cially—in what he finds.

T-398 (you will note that Canty iden-
tifies none of his subjects, for unofh-
cially he hopes each will somehow

Street conditions, in model form, are reproduced in Detroit’s Psychopathic
Clinic, and standard tests are used to bring out facts about drivers’ fitness

Arrows raised 1/4 of an inch above the surface of
the road, some painted white and some black,
have been installed on this California highway in
an endeavor to reduce the state’s accident rate

escape the damning implications of
lunacy) seemed mild enough when
picked up for speeding. His tone
changed in the courtroom.

“These birds,” indicating the officers,
“want to get me. They’ve jimmied up
my speedometer. Honest, your honor,
I’'m not guilty.”

But in the quiet of the laboratory, the
39-year-old speeder unwittingly gave
up an entirely different story. Not only
had he been in the hands of a psy-
chiatrist for treatment, but he was at
that very moment suffering from a se-
vere form of insanity. Crazy—and at
the wheel!

No jail sentence for T-398. Eloise
Hospital got him, where he will be de-
nied all contact with the motoring pub-
lic until death or medical science sep-
arates his physical body from his
unfortunate mental deficiencies.

UCH cases could be multiplied many

fold were there such men as Selling
and Canty on the job from Sandy Hook
to San Diego, from Jacksonville to Jack-
son’s Hole. Every community has these
cases, yet so far there is only this frag-
mentary record of their criminally ir-
responsible driving.

More than 30,000 likely will perish
in motor-vehicle accidents in 1939—
many of them victims of men like T-102
and T-398. Make available to Canty
the necessary constellation of factors
upon which he builds a decision, and
he’ll soon tell whether John Jones, or
you, or me, is a safe bet behind the steer-
ing wheel. Given a thousand Cantys,
with scores of thousands of “attitudes”
explored each year, and we’d have safer
driving, need a hundred new hospitals
for the insane—or both.
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RESEARCH ON HIGH PRESSURES

A Curiosity of Science is Proving to Have Direct

N the past few years “extreme pres-
sure” has gone out of the realm of a
scientific curiosity and has become a

tool in the solution of practical prob-
lems.

In spite of the fact that, until recently.
man was not able to develop pressures
in the laboratory as high as 1,000,000
pounds per square inch, such pressures
frequently occur about us in our every-
day experiences. Pressures of a few
hundred thousand pounds per square
inch are occasionally produced in the
hypoid gear in the normal operation of
an automobile, in roller or ball bear-
ings, under the wheel of a glass cutter,
when the bullet of a high-powered rifle
strikes a solid object, and in many other
cases where two hard objects strike each
other. They are, of course, confined to
an extremely small space, and have a
Ye3y short duration. Such extreme
pressures in liquids or gases are much

common, but even gas pressures of
nearly 1.000,000 pounds per square inch
probably occur every day as particles
of meteoric matter, traveling with a ve-
locity of 30 miles per second, collide
with the very light upper layer of the
earth’s atmosphere.

Recently an experiment was carried
out in the high pressure laboratory of
the Research Foundation of Armour In-
stitute of Technology in which a pres-
sure of 1,500,000 pounds per square inch
was developed. This was the highest
pressure ever produced experimentally
in high pressure investigations. The
pressure at the center of the earth is es-
timated to be about 3,200,000 atmos-
pheres, or only 32 times as great as the
maximum pressure that has been pro-
duced in the laboratory.

This increase in range of artificial
pressures may clear up many puzzling
questions which have formerly been con-
sidered impossible of solution. Very
little attempt has been made in the past
to utilize extreme pressure experiments
in the solution of everyday problems of
science and industry, but they are rapid-
ly assuming a place of increasing im-
portance, and in such experiments lie

the answers to many questions of the.

greatest commercial importance.

A brief survey of the work that has
been studied by means of the high pres-
sure equipment now in the high pressure
laboratory of the Research Foundation
of Armour Institute of Technology will
serve to show the great diversified ap-
plication of such investigations.
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Practical Bearing on a Large Number of Industrial

Problems . .. Examples of Promising Applications.

By THOMAS C. POULTER,

Se.D., Ph.D.

Scientific Director of the Research Foundation
of Armour Institute of Technology, Chicago

The work was started in an attempt
to study a reported effect of pressure
upon the chemical reaction of sulfuric
acid on zinc to form zinc sulfate and
liberate hydrogen. This investigation
was carried to a pressure of 30,000 at-
mospheres, during which it was found
that the effect which we set out to study
did not exist. In the course of the in-
vestigation we found many interesting
things, including a little known chemical
reaction of hydrogen on sulfuric acid
to give hydrogen sulfide and water.

Other chemical reactions were investi-
gated under extreme pressures, such as
the reaction between sugar and water.
The rate of this reaction was found to
decrease with increase in pressure.

From the information gained as a
result of our previous work, new pres-
sure equipment was developed in which
it was possible to carry on experiments
in cylinders with glass, quartz, or dia-
mond windows, which will withstand
pressures of one half million pounds per
square inch. In connection with this
development many interesting phenom-
ena were observed, such as the ability of
glass or quartz windows one quarter inch
thick to be bent to a radius of curvature
of four inches as many as ten times be-
fore being broken.

The development of these windows
made it possible to study the effect of
pressure upon the manner in which a
beam of light, which is vibrating in one
plane, is rotated as it passes through
compounds which tend to rotate this
plane of vibration or polarization. This
effect was to increase the rotation of all
compounds studied, some of them be-
ing increased to three fold their normal
value. Both materials which rotate to
the right (dextro-rotatory) and to the
left (levo-rotatory) were investigated.
This provides a method of studying the
progress of such reactions while the
materials are under pressure.

The windows also made it possible
to study the phosphorescence of zinc
sulfide, and it was found that the effect
is to decrease the intensity of the phos-

phorescence by a factor of one half for a
pressure of 30,000 atmospheres. It was
also found that a rapid change in pres-
sure would produce a bright glow of the
zinc sulfide. Aside from the intensity,
the fluorescent and phosphorescent
properties of zinc sulfide were very little
affected by extremely high pressures.
It, therefore, provided a convenient
method of studying the effect of extreme
pressures upon the radioactive decom-
position of various materials by actually
observing scintillation. These measure-
ments confirmed the negative results of
similar investigations by other observers
using quite different methods.

Further investigations made possible
by the pressure windows were the deter-
mination of the effect of pressure upon
the index of refraction of certain liquids.
This investigation showed that the theo-
retical relation developed by Lorenz-
Lorentz for the relation between density
and index of refraction holds for those
substances investigated.

HE quartz windows were further

utilized in making absorption spec-
tra measurements of the effect of pres-
sure upon the compressibility of the
neodymium atoms at the various electron
energy levels.

The effect of pressure upon living or-
ganisms has been studied, with the ob-
servation that 12,000 atmospheres are
necessary to kill bacteria, but as the
complexity of the living organism in-
creases, the pressure necessary to de-
stroy life decreases. Because of this
selective effect of pressure in killing liv-
ing organisms and the relation that ex-
ists between the pressure required and
the size of the organism, it is possible
that this may lead to developments of
far-reaching importance in combating
certain diseases. Some small forms of
marine life about one fourth inch in
length, such as hydra and planaria, were
found to withstand pressures of from
10,000 to 20,000 pounds per square inch
without any serious damage. The effect
of high pressures was to precipitate



some of the colloidal constituents of the
organism, and a study was made of the
precipitation of other colloids, such as
sulfur, silver, gold, ferric hydroxide,
molybdenum blue, and prussian blue.
Some colloidal materials are precipitat-
ed by the comparatively low pressure
of 100 atmospheres, whereas others are
only slightly affected by pressures as
high as 17,000 atmospheres.

HE electrode potential of the hydro-
A gen electrode was investigated under
pressures up to 30.000 atmospheres and
the voltage of the Weston Standard Cell
up to 12,000 atmospheres. The effect of
pressure on both of these is of a rather
low order of magnitude.

The effect of pressure upon the pene-
tration of water and numerous other
liquids into glass and metal surfaces
has been investigated with some very
interesting results. Water was found
to penetrate in considerable quantities
to a depth of several millimeters into
glass in only a few minutes’ time. The
penetration of alcohol and ether is some-
what less, and such liquids as paraffin
oils, glycerin, and so on, penetrate
scarcely at all. ~ A similar effect, but to
a considerably lesser degree, was ob-
served for the penetration of liquids
into metals. The penetration of gases
into metals, of course, is more rapid
than that of liquid and represents a
problem of considerable industrial im-
portance, particularly in the case of
penetration of hydrogen into steel
whereby the tensile strength of the steel
is reduced to less than half its original
value.

The normal dissociation of steam into
hydrogen and oxygen, and the subse-
quent removal of the oxygen by its re-
action with the metal of high-pressure
steam lines, particularly under condi-
tions where a high superheat is used,
presents a problem of the utmost im-
portance in the high-pressure, high
superheat, steam installations that are
being used at the present time. It has
been shown that considerable quantities
of hydrogen are continually escaping
through the walls of the high-pressure,
high superheat, steam lines, and this
subject should be thoroughly investi-
gated to determine to what extent this
is affecting the tensile strength of the
metal of the steam lines. If this effect
is cumulative, as is the case under the
conditions of many of our experiments,
it might very well become a problem of
great importance in high superheat
steam insulation, if not indeed a limit-
ing factor in the industry. We have
found that this effect is not only a func-
tion of the temperature and pressure,
but is also affected by the composition
and heat treatment of the steel. It is,
therefore, a combination high pressure
and metallurgical investigation.

Other fields which have been investi-

A pressure of 580,000 pounds per square inch has been developed in this cylinder (between the
four large tension bolts) which contains a glass window in either end for internal observation

gated are: compressibility of liquids and
solids, the effect of pressure upon the
viscosity of liquids, and in some cases
the change of state, or even transitions
from one crystalline form to another.

A brief summary of the effect of pres-
sure upon the properties of matter will
reveal some very interesting facts. The
following characteristics for liquids and
solids are all affected by pressure: den-
sity, volume, index of refraction, elec-
trical conductivity, thermal conductivity,
magnetic permeability, dielectric con-
stant, optical rotation, chemical reac-
tivity, solubility, phosphorescence, fluor-
escence, physical strength, specific heat,
latent heat, permeability to gases and
liquids, and viscosity.

If we consider all but the last two
items on this list, we will see that the
effect is anywhere from a small percent
up to certainly less than a factor of ten.

But now let us consider the last two
items. The permeability to gases and
liquids may be of the order of magnitude
of many thousandfold, and the coeffi-
cient of viscosity of many lubricating
oils is increased by as much as

2
:

200,000,000 times their value at atmos-
pheric pressure. Some liquids are af-
fected comparatively little by pressures
of 400,000 pounds per square inch,
whereas some oils acquire a hardness
between that of metallic lead and metal-
lic copper. It is, therefore, probable that
the lubricant of the future, where ex-
treme pressures are involved, will be a
liquid little affected by pressure. This
will serve as a carrier for a different ma-
terial which becomes sufficiently hard
under pressure to serve as the lubricant.
Itis therefore our belief that the permea-
bility to gases and liquids and the effect
of pressure on viscosity are the two char-
acteristics that will represent the most
fruitful problems for investigation, and
certainly are the two that are most likely
to produce noticeable effects in indus-
trial processes involving high pressures.
Investigation of the permeability of
gases and liquids has already been dis-
cussed and the viscosity investigation of
lubricating oils under pressure probably
represents one of the most promising in-
vestigations to be carried out in this
field.
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F you attend the New York World’s

Fair and enjoy your visit to the

Perisphere, that huge spherical
structure which houses “The City of
Tomorrow” exhibit, you can credit your
pleasure to the new science of noise
control.

This Perisphere shows what a scien-
tific attack on noise can accomplish.
Without acoustical treatment, this 180-
foot diameter room would be a rever-
berating chamber of horrors. As it is,
voices, a symphony orchestra, and mov-
ing machinery are housed peaceably and
you hear pleasant sounds rather than
a silly symphony of noise.

Noise control is a necessity, not a fad.
The clatter of machines, the din of of-
fice equipment, produces deafness and
nervous disorders, while the high noise
level of modern civilization in all its
phases lowers human efficiency and
happiness. We know this to be true
because controlled tests reveal that em-
ployees make fewer mistakes and pro-
duce more when their work environment
is made quieter, and because the public
responds quickly to noiseless products.
Thanks to noise control, we enjoy auto-
mobiles which really live up to that old
slogan, “No Noise But the Wind”; we
go to the talkies because we can hear
the actors free from the sound of film
production and background disturb-
ance; we can fly across the continent
without cotton in our ears.

Industry benefits directly from the in-
crease in sales which follows quickly
upon the silencing of a product, but
that is by no means the only advantage
derived from attacking noise. Machin-
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OISE CONTROL

Necessity, Not a Fad ... Controlled at Source

. . . Stopped or Damped by Scientific Design . . .

Improved Efficiency, Calm Nerves, Less Deafness

By

ery which has been re-designed to re-
duce noise is often more efficient and
frequently cheaper to produce than its
raucous predecessor. Furthermore, the
study of sound has led to the develop-
ment of machines which employ sound
for production control and product in-
spection, thereby lowering cost.

The new science has evolved from
many years of study into the nature of
sound and its transmission. Work with
the telephone, and later with radio, has
been contributory because investigators
treated sound as a phenomenon to be
controlled in the interest of creating
wanted sound and subduing
or eliminating the unwanted.
Out of all this has grown a
fairly definite procedure for
tackling all noise problems.

Designed to be as silent as
possible, the fast-running,
“almost human” office ma-
chine at the right is further
silenced by being mounted
on rubber footings. Likewise,
the clatter of the wire ma-
chine below is dampened by
footings which absorb vibra-
tion and therefore some of
the noise. Insert shows the
mounting of rubber and steel

PHILIP H.

SMITH

Every control problem has two phases.
The first phase involves the measure-
ment of sound. Two types of micro-
phones are used for this: one is sensi-
tive to velocity or particle motion, while
the more commonly used is sensitive to
pressure. The electrical circuit estab-
lishes the electrical equivalent of sound
which can be analyzed in terms of fre-
quency and intensity.

This first phase is known as the diag-
nosis. It is essential to the second phase
which is the treatment. Most noise is
made up of several sounds and the diag-
nosis seeks to sort out and identify the

various components. Customarily, the
specialist attempts to pull down the
highest component and then proceeds
down the scale until a level is reached
which is considered satisfactory. His
achievement is recorded as a lowering
of decibels; that is to say, in a reduc-
tion of watts per square centimeter of
acoustic power.

The engineer’s skill centers largely
in his ability to bridge the gap between
analysis and application; in relating
noises to their origin. Once he knows
what offends and to what degree, he
finds it relatively easy to choose be-
tween modes of treatment. Instrumen-
tation alone will not do the job. Ears
and past experience must be employed
to interpret because noise control has
not yet been reduced to a book science.

The engineer regards noise as a fact
rather than as an abstraction. The elim-
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ination is warranted only when there
is an irritation to the human system.
He seeks, therefore, to uncover the com-
ponents and reduce them to a non-
irritating level. His interest is in mak-
ing life more bearable, rather than in
banishing noise per se.

The fact that noise is always relative
and that this relation is an integral part
of the control problem is well illustrated
by reference to the automobile. The

seasoned car owner may recall the ex-°

perience of coasting with a dead engine,
to become conscious suddenly of many
annoying chassis and body rattles
hitherto unnoticed. With the engine
sputtering again, the rattles became
lost in the general clatter. Engineers
met a similar experience when they
undertook to silence automobile engines
to make them what we now enjoy. When
the engine was made less objectionable,
other noises became prominent and so
treatment was carried from one unit to
another to achieve an overall benefit.
Similarly, air-conditioning equipment
suitable for city buildings has been
known to be unbearable when installed
in suburban dwellings where the back-
ground noises were lower.

WHILE the passenger automobile
i

llustrates the general problem of
noise control it is by no means repre-
sentative of details. Every noise prob-
lem tends to be unique, and to demand
its own particular method of solution
once it has been analyzed. The silen-
cing of auditoriums, for example, in-
volves the exclusion of street noises as
well as the treatment of sounds gen-
erated within the structure. If the
entertainment sounds are to be pleas-
urable, the specialist proceeds to de-
termine the timing, direction, and
strength of noises and to select the
proper material to subdue the unwanted
sounds without impairing the quality of
the voice or instrumental performance.
In early days of noise control when the
science was less exact, sound-proofing
was often overdone, with the result that
the entertainment sounds were rendered

p— "'p A

Thick pads of glass wool next to the skin in
the curved fuselage ceiling of a Clipper plane

SCIENTIFIC AMERICAN
P

Sound-proofing installation in the forward cabin wall of an airliner. Several
kinds of fibrous sheets are built in. They include a coarse paper and felt

lifeless, especially in radio studios.
The afore-mentioned Perisphere is
really a unique auditorium calling for
special treatment. It has the curved
ceilings and walls surfaced with a sound-
absorbent board made of shredded wood
fibers and backed by two other ab-
sorbent materials placed in alternate
squares. Some eight feet behind this
surface treatment, a mineral wood prod-
) uct placed between the
i structural steel girders and
2 | lining the inner surface of
p— the sphere’s outer shell,
- traps whatever noises get
past the inner wall and pre-
vents reverberations from
annoying the audience.
Often an important fac-
tor in the silencing of pub-
lic buildings is attack upon
air conditioning and operat-
ing machinery. Sometimes
it is necessary to dampen
blower noises, and to line
air ducts and re-design out-
let grilles to reduce the
sound of rushing air. More
and more the practice is re-

sorted to of suspending heavy operating
machinery on rubber-in-shear to prevent
the transmission of sound vibrations.

It is possible to contrast the problem
of noise control in the treatment of
structures by citing instances of silen-
cing a telephone booth and an aircraft
engine test building. By studying the
course of sound travel a very interesting
booth has been developed which has
no door and, therefore, does not get
stuffy or become a steam bath on hot
days. Sound which enters the open
side is trapped by absorbent wall sur-
face materials, while the exterior is
treated to reflect and disburse the bom-
bardment of unwanted noise. In the
case of the aircraft test room, silencing
the engine itself was out of the ques-
tion as the purpose of the test was to
take measurements running under nor-
mal operating conditions. Here, the
building housing the engine was made
as sound-proof as possible while the
exhaust was carried by vertical stacks
to a great height to be expelled with
little annoyance to the investigators as
well as the surrounding neighborhood.

Where there is motion there is apt to
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be noise and thus transportation equip-
ment of various types has been receiv-
ing a great deal of attention. Recently.
a silenced train was placed in operation
on one of New York City’s subways to
demonstrate very convincingly what can
be done in the way of insulating, ab-
sorbing, and otherwise dampening out
noise to make travel more comfortable.
Even track has been tackled from the
noise elimination standpoint. In this
same city, rubber tie plates have been
tried out under normal operating con-
ditions to determine the cushioning ef-
fect of placing the rails on rubber.
While a measure of comfort is provided
for passengers by this new device, the
principal advantage accrues to adjacent
building structures and to rails and roll-
ing stock. About 90 percent of vibra-
tions is prevented from reaching the
buildings, while the life of rails and
rolling stock is substantially lengthened.
It is a little early to forecast an over-
night adoption of rubber tie plates, but
there is a strong likelihood that they
will come into use where the greatest
damage is inflicted by impact, such as
on curves and on bridges.

UBBER suspension plays a very

important role in the silencing of
modern trolleys, buses, and streamlined
trains, but much progress remains to
be made. Noise control got its feot-
hold in the luxury end of transportation
and has still to make its real contribu-
tion to mass transportation vehicles via
the road of silent design.

Apropos of rubber suspensions, a case
can be cited which illustrates how easily
the amateur noise controller can be led
astray in his quest for silence. It is
common practice to suspend heavy ma-
chinery at four points, although three-
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Installation in a school of a
Celotex product which effec-

tively absorbs  unwanted
sounds, prevents reverbera-
tions and echos. At right:

Johns-Manville sound deaden-
ing material being packed into
the cushioned floor chairs
which are part of a special
“floating” construction that
efficiently controls all noises

point suspension is often
more satisfactory because it
insures an even distribution
of weight at all times.
Knowing the efficacy of
rubber  suspension, one
practitioner concluded that
the more rubber the greater
the absorption and placed
a channel or frame of rub-
ber under a machine in place of four
blocks. It failed to silence because of
the sealed-in area under the machine
which permitted no escape of air as the
machine rose and fell minutely in opera-
tion. In short, the vibrations were trans-
mitted to the floor acting as a diaphragm
under the action of compressing and
decompressing.

Noise control engineers have prac-
ticed long enough to avoid such mis-
takes; they know what can and cannot
be done. In early experiments with the
automobile it was discovered that opti-
mum silencing to be had by insulating

chassis from body by means of rubber’

mountings was impractical. The advan-
tage derived from the extreme quiet
was offset by the uncomfortable sensa-
tion of body and chassis parting com-
pany momentarily on turning corners;
thus a compromise was reached and
resort made to other silencing practices.

If it is permissible to call a tank and
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a submarine transportation vehicles,
they can be mentioned here as examples
of highly important noise control work,
even though the details are lacking. The
interior of a tank is a poor place for
survival at best and its operation has
been hampered by the terrific din which
military authorities now seek to subdue.
At least one European Power is hard
at work eliminating the noise from sub-
marine operation to render the vessel

.more immune to discovery by sound de-

tectors in the hands of the enemy.

It is now a well substantiated fact
that silence can be had at less expense
if built into a product, rather than by
removing noise after manufacture.
Often it costs less to produce a quiet
machine than to manufacture a noisy
one and there are innumerable examples
of noise control work which has led
straight to lower production cost, more
efficient operation, and larger sales of
the product. One noisy element in an
otherwise well silenced product may be
a large obstacle toward its wide use.

Consider for the moment the case of a
street car which emitted a noise like a
siren. When analyzed, it was discovered
that the frequency of the sound was
identical with the number of revolutions
of the ventilating fan multiplied by the

number of blades. With this clue the
noise was tracked down and eliminated
by allowing sufficient room for the rush-
ing air to pass between blades and the
metal outside ribs of the fan.
Outstanding among the examples of
built-in silence is the modern commer-
cial transport plane. One will recall
the pioneer days of commercial flying
when only the application of cotton to
one’s ears made transportation bear-
able. Today, cotton is a surplus com-
modity in aviation because the plane
producers called in noise engineers to
check design features in their relation
to noise creation and transmission. The
silenced plane did not arrive overnight.
The first effort, that of trying to find a
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sound-proof material to wrap around the
plane, proved fruitless. Materials sat-
isfy different acoustical needs and these
had to be differentiated and evaluated
as to their insulating value. More im-
portant, the sources of din had to be
located and classified in the order of
their importance, then tackled sep-
arately and jointly, because it was an-
other discovery that silencing one com-
ponent accomplished little; all contribu-
tory sources had to be treated.

By far the worst noise offender in an
airplane is the propeller, and not the
engine as might be expected. Engine
exhaust ranks second and engine clatter
third. Improvement came by increas-
ing the distance from the tip of the air-
screw to the fuselage and designing so
that baggage or utility rooms would lie
in line with the propeller; likewise ex-
haust was led to discharge .as far from
the cabin as possible. Engines are, of
course, sources of vibration and, to over-
come some of the disagreeable effects,
flexible mountings were developed.

Then, to improve conditions within the
plane, the floors were suspended so that
they virtually floated and windows were
given flexible mountings in rubber.

The foregoing gives but a brief list
of noise control elements in modern
transport design. It does serve, how-
ever, to emphasize the principle of “be-
fore” rather than “after” treatment in
design, because the accomplishment has
been such a large factor in abetting the
progress of commercial aviation. The
advantages are evident for all to appre-
ciate who fly. There are on the market
other products less striking that have
been favorably influenced by the patient
and thorough work of noise control
engineers, notably vacuum cleaners,
mechanical refrigerators, and garbage
dump trucks, while a good beginning
has been made with business machines
of many types. It will be found that
quiet has been built-in rather than
achieved through noise reduction in al-
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most every instance where the result is
outstanding.

Thus far we have made no comment
upon sound deadening materials. This
is wholly intentional; science and tech-
nique precedes materials and their ap-
plication. Acoustical materials number
in the thousands. They embrace a host
of fibrous substances in countless forms,
felts and felt compositions, cork, plas-
ters, different forms of rubber, various
combinations of hard and porous ma-
terials, almost without end. Each has
its own peculiar combination of prop-
erties and the choice for any application
requires experience and judgment.

Noise control is in its infancy despite
the rapid advance made within recent
years. One has only to jot down a par-
tial list of all the products which have
not been silenced to reach his own esti-
mate of the future. At the same time it
would be a gross oversight not to include
the utilization of sound for production
control and inspection of products. This
is a phase and a mighty important one
of the noise-control science. It promises
rapid development because the few
things already accomplished demon-
strate a dollars-and-cents saving more

An outstanding development
for subway car noise control—
a rubber spring to be mounted
on the axles. It is constructed
in the shape of a hollow cone
with flanges inside and out,
and is split through for mount-
ing between the truck and car

Air ducts in air conditioning
systems would carry the noise
of motors and blowers through
an air-conditioned building
were it not for the sound-
absorbent lining of the ducts,
in this case Airacoustic sheets
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immediate and obvious than that derived
from silencing noisy products.

Just as the electric eye has been fo-
cused upon productive purposes, so the
electric ear has been turned toward in-
dustry. The ear is now being employed
to regulate the flow of raw material to a
ball mill. This device increases ball mill
efficiency by 10 percent, while a similar
percentage reduction has been made in
power consumption. If gains are borne
out consistently, the electric ear will un-
doubtedly come into use for the grinding
of such materials as clay, limestone,
silica and cement.

MONG the instruments developed for
product inspection which base on
sound for their operating principle, there
is one which checks over cans of con-
densed milk to locate those in which
a bit of solder has broken loose to create
spoilage. There is another which tests
for the quality of abrasive wheels. A
good wheel gives off a definite note
which rings for a certain length of time
when it is struck, and it is quite simple
to check the pitch and duration of this
sound. A third device tests for gear
tooth contour by the sound of gears in
mesh. This last device is extremely im-
portant as providing still another means
for checking gears so that the modern
automobile can be operated without an
annoying hum at various speeds.
This harnessing of sound opens up an
entirely new field and we may expect
development here to run parallel with
those which endeavor to eliminate or
lower sound to non-irritating levels.
Before noise control could be under-
taken in a serious way as a specialized
enterprise it had to produce tangible
results at a reasonable cost. Those re-
sults have been accomplished and the
time has come when the specialist comes
close to saying: “I can kill so many
decibels for so many dollars.” This
gives the go-ahead sign to industry.

Photographs courtesy Boeing Aircraft Co.; Celotex
Corp.; Douglas Aircraft Co., Inc.; B. F. Goodrich
Co.; Johns Manville Corp.




Our Garaxy ReMeasurep

Galactic Rotation Effects, Interstellar Absorption

HE most powerful method we

have for sounding the depths of

space depends upon variable stars
of the Cepheid type. The remarkable
relation between the periods and the
real brightness of these stars, first de-
tected by Miss Leavitt at Harvard, some
30 years ago, has been fully confirmed
by later studies.

Measured by photographic effect—
that is, in violet light—a star of this
sort, with period 214 days, is 350 times
as bright as the Sun. For a period of
five days the brightness is 550, for ten
days it is 830, 20 days, 1500, and, for a
50-day period, 2500 times the Sun’s. If
then we can find the period of variation
—which is not so hard if we have enough
photographs to work on—we know how
bright the star really is; and, knowing
how bright it looks, we can calculate the
distance.

Useful as this relation is, we are still
in ignorance of its physical cause. We
have very good reason to believe that
variable stars of this type are pulsating
—alternately expanding and contracting
—and the theory of these changes has
been worked out in considerable detail.
But this theory depends on the laws of
gravitation and of gas-pressure. It tells
us that a star pulsating with a given
period must be of a certain density
(lower for longer periods), but places
no restriction on its size. The observed
fact that stars of a given period (and
density) have all the same brightness,
and hence the same size and the same
mass, must depend in some way upon
the manner in which heat is generated
from atomic sources inside the stars.

E are pretty sure now that the heat

is liberated evenly at the time when
the star is smallest, and hottest inside;
but we do not know the details. Unless
the internal structure of these stars is
very queer, they cannot be hot enough
inside to utilize the process by which
Bethe has explained the shining of the
main sequence stars. We may know soon
what else happens—in fact, promising
suggestions have been made by Gamow
—but we cannot be sure.

Fortunately, we do not have to wait
to understand the process in order to
use the facts. Were it not for one ob-
stacle, we could map out all the nearer
portion of space, up to 1,000,000 light-
years or more. But there is something
really in our way—great clouds of thin
haze in space which weaken the light
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and Certain Dynamical Constants of the Galaxy

Have Been Determined from Cepheid Variable Stars

By HENRY NORRIS RUSSELL, Ph.D.

Chairman of the Department of Astronomy and Director of the Ob-
servatory at Princeton University. Research Associate of the Mount
Wilson Observatory of the Carnegie Institution of Washington

of the stars behind them, and make
them look fainter than they would other-
wise appear. Many of these clouds are
sharply defined, and show conspicuously
against the background of the Milky
Way—Dbut there is an increasing weight
of evidence that these are only dense
portions of a vast thin fog which extends
along the plane of the Milky Way to
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Figure 1: Effect of stellar motions

enormous distances but only a little way
on each side of it.

When we look at an object, such as a
spiral nebula, which lies far out of the
galactic plane, our line of sight soon
escapes from this dust-haze and enters
intergalactic space, which appears to be
almost perfectly clear. But distant ob-
jects in the galactic plane are much
diminished in brightness, even though
there are no obvious obscuring clouds in
front of them.

Simple and convincing proof of the
existence of this absorption has recently
come out of the admirable work which
Dr. Joy of Mount Wilson has done in
measuring the radial velocities of Cep-
heid variables. Since these objects can
be seen at great distances, they should
be particularly suited for our use in

a study of the rotation of the Galaxy.
Our more persistent readers may re-
call a discussion of this some months ago
[December, 1937.—FEd.] of which the
main point may be repeated here. Sup-
pose that the Milky Way is in rotation
about a great mass of stars at its “Cen-
ter” (Figure 1), and that the Sun S is
moving in a circular orbit, at a speed
represented by the arrow. Stars at A4
and B, ahead of it or behind it in its
orbit, will be going at the same speed,
and neither receding from us or ap-
proaching. A star at C, nearer the cen-
ter, will be moving faster—like a planet
nearer the Sun. Its motion will be cross-
wise, and its distance will not change;
but one at E will be running away from
the Sun, and receding, and one at I
overtaking it, and approaching. Stars
on the opposite side will be moving
slower than the Sun. There will be no
change of distance at D, but the Sun
will run away from G, and catch up with
H. The net result is that stars in two
opposite parts of the galactic circle will
be receding and those in the intervening
quadrants approaching. The greater
the distance of a star from the Sun, in a
given direction, the greater will be the
speed of approach or recession: indeed,
this will be proportional to the distance,
until the latter becomes a considerable
fraction of the distance to the center
(when things get more complicated ).

HE Sun is not moving in a precisely
circular orbit; but this is easily al-
lowed for. For the stars in the general
vicinity of the Sun—say 100 light-years
—the differences from circular motion
will average out. Hence the motion of
the Sun, relative to the general average
of these stars, will represent its differ-
ence from motion in a circular orbit
about the galactic center. It is fairly
easy to find this motion, and to allow for
it.
Let us now return to the Cepheid
variables. Their observed velocities
must be corrected for the “solar mo-
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tion” just described, and also for the
motion of the surface of each star, aris-
ing from its alternate expansion and con-
traction. To eliminate this it is neces-
sary to make many observations of each
star, distributed at different phases of
the variation, so that a curve may be
drawn to represent the changes in ve-
locity—from which a true average value
may be derived.

This has made Dr. Joy’s work very
laborious, as, on the average, a dozen
or so plates were needed for each of
the 156 stars on his list. ‘

When it is added that more than half
these stars were fainter than the tenth
magnitude, and some of them below
the 14th, we may begin to realize what
an enormous amount of diligent ob-
serving has gone into his results.

When the normal velocities for each
star are cleared of the effects of motion
of the Sun relative to its neighbors, and
plotted against the galactic longitude,
a very marked double oscillation is
seen (Figure 2). The plot looks rather
ragged, which was to be expected, as
stars at very different distances, with
different rotation-effects, have been com-
bined.

If the stars are sorted out according
to their distances—calculated on the
assumption that there is no absorption
of light—it is found (Figure 3) that the
nearest stars show only a small effect,
not greatly exceeding the deviations for
individual stars (which represent the
differences of their motions from circu-
lar orbits). For the next group, the
amplitude is great, and for the two
remoter groups, the rotation-effect great-

FE N A T
Courtesy The Astrophysical Journal (Vol. 89, No. 3)
Figure 2: Velocities of 156 Ceph-

eids according to galactic longitude

ly exceeds the individual motions of the
stars.

No more convincing proof of the
galactic rotation could be desired; but
there are still complications. The aver-
age distances for the four groups, cal-
culated without absorption, come out
1700, 5000, 10,400 and 20,000 light-
years; the half-ranges of the effect are
10, 23, 29 and 38 kilometers per sec-
ond—and by no means proportional to
the distances, as the theory demands.
The simplest explanation for this is
that there is a general hazy absorption
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of light such as has been described
above. This makes the more distant
stars look fainter and leads to an over-
estimate of their distances. By “cut-
and-try” methods—assuming various
values for this absorption, calculating
corrected distances, and seeing whether
the results run in proportion to the ob-
served rotation effects—Dr. Joy finds
that a good agreement can be reached
with an absorption of 0.85 magnitude
per thousand parsecs, or 0.26 in 1000
light-years. The average distances for
the four groups then come out 1400,
3500, 5400 and 7500 light-years. For
the nearer stars the effect is not great,
but for the last group it is very serious.
There can be little doubt that this result
is substantially sound, for investigations
based on quite different data indicate
about the same amount of absorption.

Accepting this value, it appears that
the depth to which we can study the
structure of the Galaxy with the aid of
Cepheid variables is limited. Even a
very bright Cepheid, of period 50 days,
would appear of the 16th magnitude at
a distance of 20,000 light-years, and of
the 19th at 30,000.

UR only hope of finding more dis-
tant objects lies in the fact that the
obscuration appears to be not uniform,
but patchy. There are dense clouds in
places, thinner ones elsewhere, and
nearly clear regions. The value given
above is a sort of general average. In
heavily obscured regions we should not
be able to see as far; and Joy notes that
there are no Cepheids in his list at cal-
culated distances greater than 4000
light-years within 20 degrees on each
side of the galactic center in Sagittarius,
where the obscuration is known to be
heavy. Even here, though, there is a
chance that there may be gaps between
the great clouds, which provide “win-
dows” through which we may see some
much more distant objects. A careful
detailed study, region by region, is re-
quired to detect these, and promising
results have been obtained at Harvard.
It is only when we look right along
the galactic plane, flatwise through the
absorbing haze-layer, that we get into
so much trouble. Joy concludes that
this layer is 1300 light-years thick. Light
coming in at any considerable angle to
its plane will not have a long enough
path in it to be greatly weakened. This
assumption of a uniform layer with
sharp boundaries is again greatly over-
simplified. It is almost certainly irreg-
ular in thickness and thins out grad-
ually.

One thing which the Cepheid veloci-
ties give accurately is the direction of
the center of the Galaxy—of the line
S-Center in Figure 1. This is found to
lie in galactic longitude 325°.3 + 1.3
—in very good agreement with other
determinations. The distance of the
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center is much harder to determine ac-
curately, but the figure shows how it
can be done. The point B at which a
star would neither approach S or recede
from it lies on the circle BSA, so that
the single BS-Center will be less than
90°. If we can determine it, and the
distance SB, we can find S-Center. Us-
ing the second and third of his groups of

stars (which should give the best
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From The Astrophysical Journal
Figure 3: Rotational curves for the
four star groups named in the text

values) Joy finds the distance of the
center to be 38,000 and 24,000 light-
years. The first value should be more
accurate, so that he adopts 33,000 light-
years (10,000 parsecs) which again
agrees with the results of other observ-
ers. This is so much farther away than
even the remoter Cepheids that no great
difference is made in the calculations.
when it is taken into account. (Dashed
curves, Figure 3, show results.)

When allowance is made for galactic
rotation, the outstanding residual mo-
tions of the Cepheids are found to be
small—averaging only 11 kilometers
per second. As the circular velocity
about the galactic center is nearly 300
kilometers per second, their orbits must
be very nearly circular. They are very
nearly in one plane, also, for the average
distance from the mean plane is only
200 light-years as against a probable
diameter of at least 50,000.

Only one thing prevents these results
from being definitive and final. The
southern Milky Way, from Carina
through the Southern Cross and Cen-
taurus, is below the horizon of Mount
Wilson, so that the only spectroscopic
observations available in this region are
those which have been made with smaller
telescopes in the southern hemisphere.—
At Sea, M. V. Britannic, June 30, 1939.



CUBA-I(EY TO MANGANESE PROBLEM

Manganese Vital in Steel Manufacture...We Have

UBA today holds what may be the
most important single key to
America’s national security in

time of war.

Nine years ago this wasn’t true. Since
then, American capital has developed,
in Cuba, America’s only nearby source
of a raw material vital to our national
defense—a dirty looking, sooty ore of
manganese. This ore is an absolute es-
sential for the manufacture of steel, the
metal that wins wars.

Attention in United States metallur-
gical circles has been focused recently
on our national procurement problem as
regards manganese and other materials
essential to industrial operation, by
passage of the $100,000,000 “stockpile”
bill, signed by President Roosevelt early
last June. This bill, aimed at reducing
the “dangerous and costly dependence”
of the United States upon foreign
sources of “strategic materials,” is de-
signed to encourage development of our
domestic sources.

American private enterprise has al-
ready contributed largely to solution of
one aspect of the procurement problem.
The Cuban-American Manganese Cor-
poration, a subsidiary of the Freeport
Sulphur Company, has developed in
Cuba the world’s only plant for con-
centrating manganese ore on a commer-
cial scale by the flotation process—
which means that they did something
that metallurgists had for years con-
sidered next to impossible. Direct result
of this development was that Cuba,
which in 1931 provided less than 1
percent of American manganese needs,
last year sent us over 25 percent of our
total imports for consumption.

HE importance of this development
may be fully realized only when con-
sidered against a background of facts
regarding the properties of manganese,
and the tenuousness of our foreign
sources of supply. Manganese is not

just one of a list of more or less essen-

tial materials. Of all the strategic raw
materials, it has been rated Number
One in importance by the War Depart-
ment. Furthermore, there are many
grades of manganese ore, and not just
any grade will do.

Manganese is the only material which
can be used economically as a de-oxi-
dizer and de-sulfurizer in blast-furnace
operations at steel mills. About 14
pounds are used in making a ton of high-
grade steel, and, without manganese,
no steel could be manufactured econom-
ically in this country. To be of use to
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None...War Would Cut Down Imports...Cuba Now

Supplies Some...Momentous American Achievement

By

the steel industry, the manganese ore
must be of “ferro grade”; that is, it
must have a metallic manganese content
of about 50 percent.

Although deposits have been charted
in 20 states, these are for the most part
of such low grade in their natural state
as to be virtually useless for steel manu-
facture. Costs of concentration have for
years been considered prohibitive. Con-
centrating methods other than the flota-
tion process were applied to American
ores during the World War, under the
spur of war-time necessity, but this
work was not conducted on an important
scale after 1918.

Since the war, we have depended for
about 95 percent of our supply upon
foreign sources, in countries that pos-
sess deposits from which high-grade
manganese is obtained at exceedingly
low labor cost—Russia, India, Africa,
and Brazil. Russia has for years been
our number one supplier and, in spite
of the Cuban development, still is.

As long as we remain largely de-
pendent upon such remote sources for
our supplies of manganese, we face
the probability of a drastic curtail-
ment of supply with a flare-up of war
in Europe. Such an emergency would
almost surely result in the establish-
ment of blockades at the focal points
of trade routes serving warring nations
—particularly in and around the Medi-
terranean—through which
pass shipments of man-
ganese to the United States
from both Russia and India.

In the light of these facts,
the significance of the Cu-
ban development may be
seen as two-fold. ‘In the
first place, Cuba is only 90
miles off Key West and
there is little possibility
that shipments of man-
ganese from this source
could be interrupted in the
event of war. In the second
place, the rise of Cuba as
an important source of so
vital a raw material is taken
by many as pointing the
way to possible similar

RICHARD B. CLARKSON

development of our domestic sources.

The Cuban-American Manganese
Corporation was formed in 1932, but
work preparatory to its formation began
as early as 1930, when the Freeport
Sulphur Company instigated petro-
graphic studies of ore and rock forma-
tions in Cuba. This work was under-
taken on samples taken from north of
the town of Cristo in Oriente province,
on the lower slope of the Sierra Madre
Mountains.

EFORE 1930, many attempts had
been made by other conceins to
concentrate the Cuban ore, but all ex-
perimenters had come to the conclusion
that the ore bodies were too irregular
in occurrence and too low in grade to
concentrate. Freeport’s preliminary in-
vestigations of the ore bodies revealed
that—in their field to the north of Cristo
—there existed some high-grade man-
ganese ore, varying in manganese con-
tent between 38 percent and 50 percent.
Most of it, however, averaged around 18
to 20 percent—a grade far too low to
be used by steel manufacturers.
Previous investigators, however, had
confined their experiments to the con-
ventional gravity separation method,
which operates on the principle that
manganese differs in specific gravity
from the material with which it is com-
bined in nature. It was discovered by
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Freeport that insufficient difference ex-
isted between the mineral and the
“gangue” material—dirt—from which it
wasto be separated, to allow efficient con-
centration. Other previously-attempted
methods of dissolving and precipitating
the ore were found to be either inefficient
or prohibitively costly.

Having cleared away the deadwood of
old methods, the company concentrated

Manganese from Cuban ore
pits, like the one at right,
promises to solve a large
part of the problem long
surrounding this material
which is essential in the
manufacture of steel. By a
flotation process developed
by Americans—one step of
which is shown below—
these ores are supplying an
increasing percentage of
our needs for manganese
vital in steel production.
And without steel, nations
would perish, especially in
wartime, from lack of guns,
trucks, machinery, and
other necessary equipment

all subsequent effort on the develop-
ment of an altogether new system—the
flotation method, which “washes” the
ore free of impurities.

The method which was finally worked
out and is used today at the Cuban-
American plant, is a complex one. It
involves grinding the ore to ‘“unlock”
the manganese oxide from the gangue
material; dilation (enormous quantities
of water are used in the flotation pro-
cess) ; use of reagents for frothing and
floating the manganese and for slime-
dispersing; flocculating; and sintering,
which eliminates water from the hydrous
oxide mineral.

Numerous mechanical difficulties were
encountered from the beginning, but by
February, 1935, the plant was on the
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verge of profitable operation. It was
at this point in 1935, however, that the
United States-Brazil trade pact caused
such a drop in the domestic price of
manganese that operations at the Cuban-
American plant were immediately sus-
pended. A program of further research
was then projected, aimed at reduction
of operating costs. The result of this
research was installation of the only

“wet process sintering kiln” used in
the Western hemisphere. Made with
the help of F. L. Smidth & Co., Danish
builders of metallurgical kilns, this me-
chanical device “agglomerates” the wet
concentrate, accumulating it in easily-
handled lumps or nodules.

Development of the process was, for
all practical purposes, an American un-
dertaking, since nearly all equipment
for mine and concentrating plant was
purchased from the United States, by
American capital. America has reaped
and will continue to reap the benefits in
peacetime, and may find the develop-
ment to be the salvation of its steel in-
dustry in time of war.

It is probably true that special local
terrain difficulties and special difficul-
ties of transportation may preclude the
possibility of applying to the ores of the
United States the exact process used in
Cuba. Nevertheless, it is possible that
the Cuban development may serve as
an important stimulant in implementing
the provisions of the recently-passed
“stockpile” bill—a major purpose of
which is to encourage development of
our domestic sources.

This bill authorizes the expenditure—
during the next four years—of $100,000.-
000 to acquire stocks of strategic raw
materials which are today obtained by
the United States largely from abroad. It
provides, furthermore, that all purchases
shall be made in accordance with the
“Buy-American” act of 1933, which
states that the purchasing agent may
allow a reasonable price preferential to
domestic producers, as opposed to for-
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eign producers. The practice has been to
allow a preferential of at least 25 per-
cent. With this as a stimulant, and with
the Cuban-American development as an
encourager, it is possible that the next
decade may witness the development of
a domestic manganese industry able to
provide for at least the greater part of
our domestic steel industry’s needs for
this material.

N evaluating the Cuban development,
and its established and potential ef-
fect on the domestic economy of the
United States, it should be remembered
that manganese for steel is of course an
essential ingredient of peace-time indus-
trial operation. This is an age of steel
in which we live. In the past half-cen-
tury, the capacity of American steel
furnaces has expanded over 1000 per-
cent. Today, steel manufacturing is a
$4.200,000,000 industry, third largest in
the nation, annually paying nearly a
billion dollars in salaries and wages to
over 600,000 employes. And, just as
steel has grown in importance, so man-
ganese imports have increased, soaring
from about 250,000 tons of ore in 1930
to over 900,000 ton's in 1937.

There is a growing universal aware-
ness of the importance of all raw ma-
terials in preparedness planning. The
effective power of a nation is no longer
determined by the extent of its terri-
tory, nor by its wealth in gold, nor even
by its strength in armies or equipment
in munitions, but rather by its capacity
for continuous production of hob-nailed
boots and canned beans, tanks and rifles,
ammunition and airplanes. It takes 17
men, manufacturing and distributing
war materials, to keep one man on the
fighting front. And for large scale in-
dustrialization, raw material is the first
essential.

The implications of America’s raw
materials shortage were cogently
summed up recently by T. M. Girdler,
chairman of Republic Steel Corpora-
tion, who said: “God grant that this
country does not become involved in
war, yet even if we are at peace while
other nations are at war, our supplies
of imported metals might be cut off for
long periods. Down in Kentucky, buried
in deep underground vaults, we have
stored away a great pile of gold. The
time might come when we would gladly
give all of that gold for a pile of des-
perately-needed manganese . . 7

If another M-Day should dawn in
America, Cuba will be ready with at
least a partial solution to the crisis; the
plant production can be stepped up be-
yond its present output. Or it may be
that. when the emergency arrives, the
United States will already have profited
from the Cuban lesson in solving metal-
lurgical difficulties now holding back
development of manganese deposits in
the United States proper.



EYES THAT SEE THROUGH ATOMS*

Spectroscopic Analysis the Supersensitive . . . In

(In Two Parts—Part Two)

HEN the spectroscopist burns a
substance in an electric arc to
force it to emit light, the mole-
cules of which it is composed are torn
asunder. These molecules consist, of
course, merely of groups of atoms cling-
ing together in definite patterns. When
vitamins or hormones or other such com-
plex materials are studied,
it is the molecules them-
selves which are of interest,
rather than their constituent
atoms. Though such mate-
rials would be destroyed if
burned, fortunately they can
be studied with the spectro-
scope by an entirely differ-
ent method from the one
used for detecting atoms—
a method which leaves them
entirely undamaged. If a
material is at all transpar-
ent, light can be sent
through it, and waves of
certain lengths will be ab-
sorbed by its molecules.
The spectrograph can then
be used to obtain informa-
tion about the molecules by
analyzing, not the light
which it receives, but that
which is missing because
absorbed before it enters
the spectrograph.
Vitamin A, for example,
has been found to absorb
strongly any light waves
which are slightly shorter
than violet waves. There-
fore, instead of feeding cod-
liver oil to rats for weeks
to discover how much vita-
min A a given sample con-
tains, the standard pro-
cedure now is merely to
send a beam of ultra-violet
light through the oil, and
measure with a spectograph
the amount of light of wavelength 3280
angstroms which is absorbed by a layer
of oil of measured thickness. Care must
be taken to dissolve from the cod-liver
oil any non-vitamin material which
might absorb light waves of the same
length, but such offending impurities
can easily be eliminated by mixing
chemicals with the oil, which change
them to soap.
Analyzing a transparent or translu-
cent substance by studying the light it

* Copyright 1939, by the Author. From the book
““Atoms in Action: The World of Creative Physics,’”
by George Russell Harrison. (Shortly to be published
by William Morrow and Co.)
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Vitamin Research the Spectroscope Short-Circuits

the Overworked Rat . .. The X-Ray Spectrograph

By GEORGE RUSSELL HARRISON, Ph.D.

Professor of Experimental Physics and Director of the Research
Laboratory of Physics at the Massachusetts Institute of Technology
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absorbs is particularly convenient be-
cause the material is not destroyed, and
the method is quick, clean, simple, and
accurate. The two questions which any
such analysis must answer are ‘“What
substances are present?” and “How
much is there of each?” Light absorp-
tion measurements answer the second
question very definitely. It is estimated
that a layer of material only five atoms
thick can, in many cases, be detected by
the light it absorbs. By combining a
microscope with a spectroscope a speck
of vanadium only 100 atoms long by
100 atoms broad by five atoms thick has
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A portion of a typical spectrogram as used to determine the
Vitamin-A content of cod-liver oil.
and bottom indicate wavelengths in angstroms, while the
tier of absorption spectra shows differences in light absorp-
tion for varying thicknesses of oil, as may be seen by choosing
some prominent line or feature and running it downward

Reference figures at top

been observed. Ability to
detect such a clump of mat-
ter, containing only 50,000
atoms, weighing a billionth
of a billionth as much as
a dime, stamps this method
as one of the most sensitive
available.

LL life ultimately de-
pends on absorption of
light, for it is the absorp-
tion of sunlight by the green
leaves of plants which keeps
_the plant and animal worlds
alive. Biologists have long
used the spectroscope in
their efforts to learn how
the chlorophyll of green
leaves manages to capture
sunlight, and, with its aid,
store in the leaf carbon
from the air as cellulose,
L1k starch, and sugar. Many a
") leaf, green or brown or yel-
low, has been held before
the slit of a spectrograph
and had its inner structure
plumbed with light in an
effort to unravel the secrets
of chlorophyll and carotin
and other complex mole-
cules on which life depends.
In the ultra-short-wave
region of the spectrum lies
a broad band of waves en-
tirely untouched except by
the pioneering surveys of
spectroscopists studying the
spectrum for its own sake. Such useful
applications of these waves as there
may be, and there are probably many,
must wait until further experiments
have been performed designed to per-
fect ways of handling these delicate
rays. No one has yet succeeded in find-
ing a solid material which is transparent
to light waves shorter than one fourth as
long as those we call violet and longer
than X rays, and which could be used
for windows to allow light to enter and
leave experimental apparatus. Thus far
hydrogen and helium are the only mate-
rials which the ultra-short light waves
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have been found able to penetrate, and
though windows have been made of such
tenuous gases, it is something of a trick
to do this.

In the realm of the still shorter
X rays—waves similar to light, but less
than one thousandth as long—almost all
matter becomes relatively transparent.
Windows of many types are thus avail-
able, but the technic of handling X rays
is still very crude; we have no lenses to
bend them, no mirrors to reflect them,
no microscopes to see with them. In
spite of these lacks, two powerful
methods of using X rays have been dis-
covered. The first is to take ordinary
shadow pictures with them, such as have
revolutionized medicine and surgery
during the past 40 years. The second
is to send the X rays through a special
type of spectrograph.

Revealing as is the glimpse through
flesh or metal which an X-ray shadow
picture gives, it is crude compared with
that obtained by means of a spectro-
graph. Then the glimpse is into the
very atoms of matter themselves—even
farther into the hearts of these atoms
than is possible with an ordinary
spectrograph.

N 1912 Dr. Max von Laue had the
brilliant idea that a crystal, such as
rocksalt or diamond, might separate
X rays into beams of similar wavelength
much as an ordinary diffraction grating
separates light into its colors. The
diffraction grating consists of thou-
sands of parallel lines traced on
a mirror; the crystal, argued von Laue,
consists of millions of parallel lines of
atoms, very close together, and perhaps
these closely spaced lines are just what
is needed to sort out the short-waved
X rays. Experiments carried out at
von Laue’s suggestion showed that his
idea was a good one. When a narrow
beam of X rays was sent through a
crystal, bright and dark spots appeared
on a photographic film held behind the
crystal, and the positions of these were
found to depend on the different wave-
lengths in the X-ray beam, and on the
arrangement of the atoms in the crystal.
Sir William Bragg and Professor W. L.
Bragg soon were able to arrange the
crystal in a spectrograph so that clear,
sharp, spectrum lines were obtained
with X rays, entirely similar to those
produced when visible or ultra-violet
light is sent through an ordinary
spectrograph.

If X rays are sent through a piece of
metal, the small crystals of which it is
composed can be studied with the X-ray
spectrograph. This use of X rays has
particular application in the heat treat-
ment of steel. In one foundry it had
always been found necessary to keep cer-
tain metal parts for six hours in a fur-
nace at high temperature, to bring them
to the proper strength and hardness.
Then the arrangement of crystals in the
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Courtesy Technology Review

The world’s largest vacuum spectrograph, at the Massachusetts Institute of Tech-
nology. Since air is opaque to light waves shorter than about 2000 angstroms,
all air must be pumped from the light source, the spectrograph, and the camera
if such rays are to be photographed. Note vacuum pump and valve at rear

metal was studied, and the realinement
of the atoms and crystals during heat
treatment was followed with an X-ray
spectrograph. As a result it became pos-
sible to work out theoretically a special
short course of treatment lasting only
half an hour, and on trial this proved to
give better results than the longer treat-
ment, at one fifth the cost.

Pieces of metal which undergo great
stress, like airplane propellers, usually
show changes in their internal structure
a considerable time before they are
ready to break. Propellers are almost
always X rayed by the shadow method,
to discover internal flaws, but they
should also be studied from time to time
with the X-ray spectroscope to insure
that their atoms show no signs of want-
ing to let go of each other.

How well a piece of cloth will wear
depends on the quality of the fibers of
which it is woven, and how strong and
flexible these fibers will be depends
greatly on the character of the molecules
of which they are composed. The X-ray
spectrograph can be used to look right
down through the fiber structure directly
into the arrangement of atoms in these
molecules, and sometimes shows that
improved arrangements of atoms would
make better molecules, hence sturdier
fibers, hence stronger cloth.

In cotton, wool, and asbestos fibers
the molecules are found to consist of
long strings of atoms lying side by side;
here are substances respectively of vege-
table, animal, and mineral origin which
are similar in molecular and in outer
form. Mica is composed of molecules
which form broad flat crystalline plates
arranged in layers which are held
together so loosely that they can be split
apart without difficulty. In diamond, on
the other hand, carbon atoms hold

strongly to each other in three dimen-
sions to form crystals which cannot be
torn or split, and hence produce the
hardest substance known. But change
the arrangement of these diamond
atoms ever so little and groups of them
begin to slip apart, the crystal structure
changes, and instead of the hard, abra-
sive diamond, we have graphite, one of
the softest and most slippery solids
known.

F a piece of rubber is held between
an X-ray tube and an X-ray spectro-
graph, the spectrum shows that so long
as the rubber remains unstretched the
molecules in it are arranged helter-skel-
ter with no semblance of order.
But when the rubber is stretched, long
chains of molecules appear, which con-
tract and expand like coiled springs.
The unusual ability of rubber to stretch
and then return to its original shape can
be traced directly to the molecules of
which it is composed.

About lubrication the X-ray spectro-
graph gives important information, for
it shows that greases and oils contain
long molecules which slide over one
another in layers.

The physicist has been able to con-
tribute the telephone, the radio, the mo-
tion picture, television, and a dozen
other adjuncts of civilization, only by
using the powerful tools with which he
has armed himself for the investigation
of nature. Among these tools the spec-
trograph is outstanding, ever ready to
yield new information on the structures
of atoms, on the arrangements of the
molecules which these atoms' form, on
the multitudes of substances which can
be produced from these molecules, and
hence on many of the activities of men.
machines, and material universes.



TWO ELEMENTS FOR ONE

The Most Important Scientific Discovery of the

HE Fifth Washington Conference

on Theoretical Physics was sitting

in solemn conclave when the news
broke. Professor Nils Bohr of Prince-
ton and Professor Enrico Fermi of Co-
lumbia rose to open the meeting with
an account of some research going on
in a Berlin laboratory.

Professors Bohr and Fermi are Nobel
Prize winners both, and their names are
as well known to scientists as Tosca-
ninni’s is to music lovers. The Confer-
ence therefore expected something extra
special. They weren’t disappointed.

It was January 26, 1939. A few weeks
before, at the Kaiser Wilhelm Institute
in Berlin, Dr. Otto Hahn, a distinguished
German physicist, had obtained an ut-
terly unexpected result from some more
or less routine experiments. Following
the original example of Professor Fermi,
Dr. Hahn and his co-worker, F. Strass-
mann, had for many months been bom-
barding uranium with neutrons and
studying the debris left by this atomic
warfare,

It would not have surprised them at
all to find radium as one of the products.
In fact, they had done so before, or
thought they had. Radium and uranium
are near neighbors in the table of ele-
ments, and it is nothing new for scien-
tists to transform one element into an-
other close to it in weight and electric
charge.

But it was news, and big news, to dis-
cover barium among the debris—
barium, which is only a little more than
half as heavy as uranium. It meant
that the neutron bullets had succeeded
not merely in knocking a few chips off
the old block, but in blowing the whole
atom asunder with a terrific explosion.

The theoretical and practical import
of Hahn’s discovery may not be imme-
diately obvious to the laymen. The ar-
ticle will attempt to interpret its sig-
nificance in later paragraphs. But on
the scientists, the news had the same
effect as the tidings of gold in California
had on the Forty-niners. They flew to
their laboratories to find the treasure for
themselves.

A few insiders had already jumped
the gun ahead of the Conference and of
the rest who learned of the discovery
through the newspapers. In Copenha-
gen, Dr. O. R. Frisch and Professor Lise
Meitner, who had previously worked
with Hahn on the same problem, had
verified his results ten days earlier. A
group of Columbia University physicists,
including Fermi, independently thought
up and carried out a similar experiment
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Present Year is also the Biggest Explosion in

Atomic History ... Splitting the Uranium Atom

By

by January 25, the day before the Con-
ference. By the time the meeting wound
up its affairs January 28, three more
laboratories—at the Carnegie Institu-
tion of Washington, Johns Hopkins, and
the University of California—joined the
chorus of confirmation. In a word, Hahn
was right. Uranium, and thorium, too
(thorium is also among the heaviest ele-
ments), had been split in two by neu-
tron bombardment.

HE phenomenon was quickly dubbed

“nuclear fission,” and in the months
ensuing since its discovery, nuclear fis-
sion has grabbed the spotlight from the
“heavy electron” sensation of 1937-8.
Dozens of the world’s top-flight physi-
cists have been busy as bees, roaming
the clover of a new field of research.

The first task of the investigators was
to get a picture of what had happened.
Dr. Frisch and Miss Meitner promptly
supplied a pretty good one.

The nucleus of an element, they point-
ed out, is now thought of as an aggrega-
tion of protons and neutrons packed to-
gether into an inconceivably small
space. The number of protons, or units
of positive electric charge, accounts for
the chemical behavior of the element.
Neutrons are units of weight and have
no charge. Together the neutrons and
protons make up the mass of the nucleus.

The simplest nucleus is the single pro-
ton belonging to the lightest element,
hydrogen. Going up the atomic scale,
adding one proton and a varying num-
ber of neutrons for each successive ele-
ment, we arrive at last at uranium. This
heaviest of elements is invariably char-
acterized by its 92 protons; in its com-
monest form it contains 146 neutrons as
well, giving it a total weight of 238.
Two other forms, weighing 235 and 234,
also occur in small quantities. These
are called the three natural isotopes of
uranium, and are distinguished by the
shorthand symbols U%E, U%P, and U%},

Now all the known elements heavier
than mercury—that is, thallium, lead,
bismuth, polonium, radon, radium, ac-
tinium, thorium, protactinium, and ura-
nium—have isotopes that are naturally
radioactive. Their nuclei are so com-
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plicated that occasionally one will spon-
taneously simplify itself by shooting off
a particle.

We can picture the process nicely if
we imagine for a moment that the radio-
active nucleus is like a drop of water,
composed of many molecules. One of
the molecules near the surface somehow
acquires a little more energy than its
fellows and evaporates.

The stage is now set to return to Dr.
Frisch and Miss Meitner, whom we left
some paragraphs ago. Their conception
of the nuclear fission process continues
the analogy of the drop of water. Sup-
pose the H,O molecules are violently
agitated by a source of energy outside
the drop. Instead of evaporating gradu-
ally, the drop splits in two. Similarly, a
uranium nucleus, stimulated by the im-
pact of a neutron bullet, may divide into
two smaller nuclei of roughly equal size.

These fragments are in themselves
unstable, and quickly disintegrate to
form still other nuclei. In fact, a whole
series of transmutations generally fol-
lows the fission of uranium or thorium.
Since Hahn first found barium among
the products, he and other investigators
have identified antimony, tellurium,
iodine, xenon, caesium, and lanthanum
in one group; bromine, krypton, rubi-
dium, strontium, and yttrium in another,
with many possible additions.

The explanation is simple enough.
The original fragments contain too
many neutrons in relation to their pro-
ton content, and must get rid of them
to achieve a stable form. One of two
things happens. The nucleus may sim-
ply expel a whole neutron, reducing its
weight by a unit. Or one of the neutrons
may be converted into a proton plus a
negative electron inside the nucleus,
which promptly ejects the electron. In
the latter case, the nucleus remains ap-
proximately the same weight but ac-
quires an additional positive charge,
thus becoming a chemically different
element. Experiments have proved that
both these types of disintegration actual-
ly do take place.

No one knows yet whether the same
two original products are always formed
when uranium divides, or what they are.
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But if one of the fragments is barium,
with 56 protons, the other must have
92 minus 56, or 36, protons, which would
make it an isotope of the gas krypton.
If the barium tries to stabilize itself
by emitting an electron, it becomes a
lanthanum isotope, which may in turn
convert itself into cerium by electron
emission. The krypton also disinte-
grates in the same way, successively be-
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studied their chemical properties they
found inexplicable variations. Last No-
vember, just a few weeks before Dr.
Hahn stumbled on the real secret, he
announced that he had found at least 16
different kinds of nuclei resulting from
neutron bombardment of uranium. Some
of them, indeed, behdved chemically like
barium, lanthanum, and other light ele-
ments, but they were thought to be iso-
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of the balance. But our imaginations
are immediately seized by the terrific
amount of energy liberated when a sin-
gle uranium nucleus explodes. The two
fragments fly apart activated by some
200,000,000 electron volts—a total far
greater than that associated with any
other atomic phenomenon except cosmic
rays.

The tabloids love to write of blowing
up the world with a gram
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tium, and perhaps yttrium
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them tick. It adds a new
chapter to their knowledge
of the nucleus—the forces
that hold it together, the
collective behavior of its
constituent parts, its reac-
tion “under fire,” its des-
tiny.

In addition, it clears up a mystery of
long standing, dealing with elements
heavier than uranium. When, in 1934,
Fermi began his experiments with
uranium, he soon found that negative
electrons were always emitted under
neutron bombardment. We know now
that they are usually the products of
the chain reactions just described; but
at that time nuclear fission was not even
dreamed of. Fermi naturally concluded
that the uranium nucleus captured the
neutron, converted it into a proton, and
expelled an electron.

Here, then, was a supposedly new
element with 93 protons, unknown to na-
ture. Moreover, this new element seemed
to emit another electron to form an-
other new neucleus of 94 protons. These
were called “transuranic” elements, and
up until lately they were a headache to
the numerous investigators who worked
on them. The latter kept finding more
and more transuranics; and when they

bombarded by neutrons.

Three of the reactions that are possible when uranium is
Each horizontal line represents a
chemical element containing the indicated number of protons,
A represents the formation of transuranium. B shows the
split of uranium into barium and krypton, with the chain
reaction that follows it. C represents the division into xenon
and strontium followed by its own subsequent chain reaction

topes or isomers of heavier elements
such as radium. (Isomers are nuclei hav-
ing the same total weight but different
chemical properties. Isotopes have the
same proton content but varying total
weights.)

When the announcement of nuclear
fission came, it was immediately realized
that the electrons were not in general
emitted by the uranium nucleus itself
but by its lighter fragments. The
mystery of “transuranic elements”
was practically solved. It does seem,
however, that a neutron bullet oc-
casionally fails to give its target
quite enough energy to divide; the ura-
nium isotope disintegrates by electron
emission and really does form a new
element with 93 protons. But one such
problem child is far better than 16.

So much for the theoretical signifi-
cance of nuclear fission, far-reaching
though it is. It is pretty hard to amass
as much weight on the practical side

in energy is released with
the two fission fragments.

F course, 200,000,000

volts is an astounding
energy compared with the
size of the bodies which
possess it. But for practical
purposes it is absurdly small, amounting
only to about three ten thousandths of an
erg. In more everyday terms, it would
take 25,000 billion fissions per second to
produce one horsepower—figures which
dwarf even the national budget. The
very best a laboratory can do so far is
produce a few hundreds per second.

If atom smashing could be made more
efficient, power production by means of
nuclear fission would not be beyond the
realms of possibility. But under present
conditions, the process is as ineficient
as removing the sand from a beach a
grain at a time. Or, more graphically,
it is like shooting with buckshot at a
netwood of beads strung yards apart.
The size of the target is comparable with
the size of the projectile, the empty
space between targets is enormous com-
pared with the diameter of either, the
stream of bullets cannot be well con-
trolled or aimed, and therefore it is
much more probable that a neutron pro-
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jectile will fly past a uranium nucleus
than to score a direct hit and be cap-
tured. In fact the chances are thou-
sands to one against fission taking place.

Neutrons have proved themselves
more efficient atom-busters, however,
than other projectiles like protons or
alpha particles, which are positively

charged and hence repelled by the posi-

tive nuclei. To get a stream of neutrons,
a preliminary bombardment must take
place. One common method employs
the radioactive gas radon, which spon-
taneously emits alpha particles (helium
nuclei with double charge and mass
four). The alpha particles are allowed
to fall on a sheet of beryllium, where
they join with the beryllium nuclei to
form carbon plus neutrons. The reac-
tion is shown by the formula:

Be} + He} » C¥>CLE 4+ n}

where the superscripts are the atomic
weights and the subscripts the charge.

The stream of positive particles from
the cyclotron may also be used to bom-
bard beryllium and thus produce neu-
trons. The high energy and great num-
ber of cyclotron particles make them
more efficient neutron makers than the
natural radio-alpha particles.

Once created, the neutron beam is di-
rected against a uranium target. The
products are studied in various ways.
If the investigators want to find the en-
ergy of the fragments, the target is
placed in an ionization chamber, filled
with a gas at low pressure. The frag-
ments rip through the gas atoms, dis-
rupting their outer electron structure
to form ions. The gas ions are drawn
to a wire where they constitute a tiny
electric current, and the magnitude of
this current gives a clue to the energy
of the fission products.

If the experimenters want the range
of the particles—that is, the distance
they travel before their kinetic energy
is all used up—they may choose a Wil-
son cloud chamber which automatically
photographs the track, of ions the nuc-
leus leaves behind it.

If they want to know the number of
fissions occurring in a given time, they
have an electric counter at their com-
mand, based on the same principle as
the ionization chamber. A modification
of the same instrument is used to look
for electrons or neutrons emitted in the
fission process or in the chain reactions
that follow.

The problem of identifying the prod-
ucts is a somewhat different one, and is
complicated by the large number of
elements which may be formed. Here
the debris is collected on a sheet of
Cellophane or paper placed close to the
uranium target. Each variety of isotope
on the sheet has a definite rate of dis-
integration—it may be anywhere from
a fraction of a second to several days—
and this time is characteristic of the
element to which the isotope belongs.
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To measure this period of decay, the
collecting paper is placed near an elec-
tric counter. If the activity of one prod-
uct decays to half its original value in
87 minutes, for example, that product
is immediately known as an isotope of
barium, Ba ¥ , which is known from
other experiments to have a character-
istic “half life” of 87 minutes. The dif-
ficulty of this method of identification
is, of course, in separating the half-lives
when two or more elements are decaying

Stereoscopic cloud chamber photo-
graph showing tracks of two heavy
fragments recoiling in opposite di-
rections from a uranium nucleus
struck by a neutron. The uranium
is on a collodion film (one of the
broad, bright horizontal lines) . The
fragment tracks are fainter and
nearly vertical. The fork near the
lower end of the track resulted from
a collision of one fragment with a
gas atom in the cloud chamber. The
double picture is obtained by pho-
tographing the chamber simulta-
neously from two points of view, to
get three-dimensional perspective.
Photographed by Corson and Thorn-
ton at the University of California

together; and also in classifying a half-
life belonging to an isotope previously
unknown.

Another method of studying the prod-
ucts is to perform the experiment under
water, then analyze the water chemi-
cally. Suppose we suspect that a few
nuclei of radioactive lanthanum are pres-
ent. This is too small a quantity to
separate directly. But if a larger amount
of a stable lanthanum compound is
added to the water, both stable and un-
stable lanthanum atoms can be pre-
cipitated out. If this precipitate is then
shown to be radioactive, we have proved
our suspicion was correct. Similarly
the water can be tested for radioactive
barium by adding a stable barium com-
pound, and so on.

TILL athird attack on the problem of
identification has been made by
Philip Abelson at the University of Cali-
fornia. He had been studying the natural
X rays from the supposed “transuranic
elements”; and put on the right track by
the discovery of nuclear fission, he
quickly showed that these X rays had
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wavelengths characteristic of iodine and
tellurium.

Research along all these lines is pro-
ceeding at breakneck speed. Experi-
ments similar to those with uranium
have been performed on thorium
(Th %2) with similar results, except
that only fast neutrons are effective in
splitting the thorium nucleus, while
both fast and slow work well on ura-
nium. Other heavy elements, such as
gold and tungsten, show some slight
tendency to undergo fission.

Fermi and others have been trying to
determine which of the three uranium
isotopes are involved, and how the proc-
ess is related to the speed of the neutron
projectiles. Duke University scientists
are investigating gamma radiations con-
nected with fission, and the University of
California is piling up data in all
branches of the research. Bohr at
Princeton, Solomon in Paris, and many
another are concerning themselves
chiefly with theory.

Iréne Curie and P. Savitch, who were
responsible for much of the ground work
enabling Hahn to identify the products
of his fission experiments, have been
carrying on the classification work in
Paris. Joliot, as well as groups of phy-
sicists at Columbia, the Carnegie In-
stitution, and Cambridge University,
have concentrated on the study of sec-
ondary neutrons emitted at the moment
of fission and in later reactions.

The latter problem brings up an in-
teresting and rather disturbing aspect
of the case. These secondary neutrons
constitute a fresh supply of “bullets” to
produce new fissions. Thus we are faced
with a vicious circle, with one explosion
setting off another, and energy being con-
tinuously and cumulatively released. It
is probable that a sufficiently large mass
of uranium would be explosive if its
atoms once got well started dividing.
As a matter of fact, the scientists are
pretty nervous over the dangerous forces
they are unleashing, and are hurriedly
devising means to control them.

It may or may not be significant that,
since early spring, no accounts of re-
search on nuclear fission have been
heard from Germany—not even from dis-
coverer Hahn. It is not unlikely that the
German government, spotting a poten-
tially powerful weapon of war, has im-
posed military secrecy on all recent Ger-
man investigations. A large concentra-
tion of isotope 235, subjected to neutron
bombardment, might conceivably blow
up all London or Paris.

It has been impossible, even in this
long article, to mention all the thousand
aspects of this fascinating phenomenon.
or name many of the able contributors
to the sum of information amassed since
last January. But the fact remains that
nuclear fission is the most important
scientific discovery of the year, and holds
who knows what promise for the future.



PRESERVED IN PLASTICS

WO methods of preserving indefi-
Tnitely in their natural colors such
agricultural specimens as leaves,
flowers, fruits, seeds, insects, and other
biological material have been developed
by chemists of the United States Depart-
ment of Agriculture. The processes,
while supplementing each other, have
different fields of application—one for
dried and the other for fresh material.
In the method studied by Dr. Charles
E. Sando, specimens are suspended and
embedded in methacrylate, a crystal-
clear plastic. In this process, the speci-
mens must be dehydrated to prevent
moisture from clouding the glass-like
plastic material. They may be air-dried
or dehydrated by use of alcohol or ether.
Grains or seeds, insects, or anything
that does not lose its color or shape with
drying, may be preserved by this

method. Once the plastic sets, it can
be machined and polished so that the
specimen may be viewed from any angle
without distortion.

Modern plastics
are used to do by
intent what the
resins that turned
into amber did
by accident mil-
lenia ago—to pre-
serve insects and
plant products in
full color and nat-
ural form. At left
and right are spec-
imens embedded

In the second method, speci-

mens are not immersed in
plastics but are treated to
toughen tissues and set the nat-
ural color. At right a spray of
peach blossoms is lifted from
water-removing syrup after be-
ing refrigerated the proper
number of days. It will then be
placed temporarily between
sheets of thin cellulose acetate
film and hung up (see left) to
cure for a number of weeks.
Complete dehydration is ac-
complished in a drying cabinet

The other method, developed by G. R.
Fessenden, is a chemical process for
treating fresh plant material in such a
way as to toughen the tissues and set
the natural color. The natural beauty
of flowers, or the exact appearance of
either healthy or diseased leaves, can be
preserved by immersion in specially
formulated water-removing syrups. Each
plant species requires an individual
treatment which has to be worked out
from seven general types of formulas.
Specimens preserved by this new

The curing completed, the
specimen loses its temporary
film covering and is mounted
on a glass plate in a water-
resistant, resinous compound.
A cellulose acetate film (at
right) is then placed over it
for protection. It is finally
added to the collection (at
left) which is being kept for
observation to determine keep-
ing qualities of the specimens.
If they keep well, the process
will prove very valuable as a
means of making records for
study, research, and exhibition

in clear

plastic

method are sealed between sheets of cel-
lulose film.

Due to the expected permanence of
specimens preserved by either method,
excellent records of both healthy and
abnormal plants and insects may be
made available for research and study,

Although numerous specimens have
been prepared by both methods, there
are a number of difficulties to be over-
come before the final methods can be
released for general use.
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Hicu Brooo Pressure

Various are the Possible Causes of this Ill, but

EN Sir Marc Armand Ruffer

v‘ made his medical study of ancient

mummies found in Nubia he re-
ported that many of these worthies had
suffered from hardening of the arteries.
Dr. R. H. Hoffman, commenting on this
in his “Struggle for Health,” said it was
"natural to assume that the ancient
Nubians had high blood pressure.

Yet, he observed, they did not smoke.
Supposedly they did not drink hard
liquor, overeat meat, take too much or
too little exercise. They did not live
the hurried, bustling, frenzied life of
modern times. Syphilis was presumably
then unknown also. Yet many modern
doctors believe these things cause high
blood pressure and hardening of the
arteries.

In the Archives of Internal Medicine
for July, 1930, you will find an interest-
ing study by Drs. Walter C. Alvarez
and L. L. Stanley of 6000 prisoners and
400 prison guards. The guards had
higher blood pressure than the prisoners.
The prisoners were both more calm and
less obese than the guards. Possibly
nervous excitement entered the picture
here. The guards’ blood pressure was
taken when they came to apply for the
job, presumably somewhat excited. The
prisoners, unworried and calm, would
tend to have lower blood pressure.

It was found also that the blood-
pressure level did not rise with age.
It was affected little if any by habits
of dissipation, by the use of tobacco,
alcohol, or drugs, or by venereal infec-
tion. Cool weather slightly raised the
blood pressure. To a considerable ex-
tent high blood pressure appeared to
be a matter of heredity and “nerves.”
Even the impassive Chinese usually de-
velops higher blood pressure when he
comes to bustling America.

UT what is “high” blood pressure?
What might be high for me might,
all things considered, be normal for you.
In 1928 Dr. Herman O. Mosenthal de-
clared it was quite difficult to distin-
guish between normal and high blood
pressure by making a single test. The
patient must rest and be under close
observation for some time.

There are several types of high blood
pressure (hypertension) too, some mild
and almost harmless, others not so harm-
less. Patients with a benign type of the
ill return to normal blood pressure after
a little rest.

Dr. Mosenthal, mentioned above, also
tells of curing one woman’s high blood
pressure (at least for the time) by pre-
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Worry and Nervous Excitement Probably are Large
Factors...Calm Rest the Best Cure...Loaf, Loaf, Loaf

By T. SWANN HARDING

scribing freedom from community com-
mittee work. This was after she had
unsuccessfully taken two sanitarium rest
cures and a prolonged trip South, and
had had a major surgical operation.
The relationship that should exist be-
tween blood pressure and age, contrary
to much lay opinion, remains unsettled.
Dr. Temple Gray told the British Hun-
terian Society in 1929 that the expres-

K

Apprehension when the blood pres-
sure is taken may actually cause
the pressure to rise abnormally

sion, “A man is as old as his arteries,”
had done more harm than any other
medical statement. He said some people
attain advanced age with their arteries
in seemingly hopeless condition; others
die young with apparently healthy
arteries. He claimed to have seen per-
sons in apparent health with extremely
high blood pressures. Other doctors say
women can withstand such hypertension
well but never men.

Some physicians speak of a “low-
blood-pressure type.” It consists of ar-
tistic persons who suffer from lassitude
and an inability to do intellectual work.
They come to doctors much earlier than
the high-blood-pressure type.

Others speak of racial high .blood
pressure and admonish us to adopt a
vegetarian diet because the Chinese and
the East Indians have low blood pres-
sures. But the Eskimos also have rela-
tively low blood pressure and no undue

affliction with kidney trouble, yet they
eat only meat. What part does diet play
in producing high blood pressure?

Dr. Mosenthal and his associates re-
ported upon extensive studies of appli-
cants for insurance in The Journal of
the American Medical Association for
April 3,1937. They wrote: “People with
hypertension do not habitually eat more
protein or more salt than normal per-
sons. There is no evidence to show that

" a low protein dPet followed by a hyper-

tensive patient, will materially reduce
the blood pressure provided there is no
anemia.”

OMEN, it was found, tend to adopt

diets containing much less protein
than those the men eat, but blood pres-
sures do not follow this trend. Neither
the salt nor the fluid intake affect the
blood pressure. Alvarez has shown in
his studies also that, though women are
as a whole more prone to constipation
than men, men have higher blood pres-
sure. In general, constipation and low
blood pressure go together.

There is, then, no average normal
blood pressure for persons of a certain
age or weight. Each individual must be
considered as an individual. The ques-
tion is: Is this specific blood pressure
high for this particular individual at
this time?

In an editorial review for the Journal
of Nutrition, in July, 1932, Dr. Fritz
Bischoff pretty thoroughly showed that
there is no evidence that diet has any-
thing directly to do with kidney and
blood vessel changes. Why, then, do
high-blood-pressure sufferers go on
diets? Thirty-odd years ago, when high
blood pressure was discovered, it was
thought to be due to the kidney disease
called nephritis and to the loss of elas-
ticity in the arterial walls called arterio-
sclerosis. These ideas continue to hang
over, though it is now known that pri-
mary kidney disease is rare and arterial
hardening usually moderate. The diet-
ary restrictions came in with these old
ideas. Time has proved most of them to
be silly and unnecessary. Even restric-
tions against exercise have been re-
moved, provided the exercise be in mod-
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eration. Above all, the sufferers must
avoid stress and strain, for it has re-
peatedly been shown that, in some, a
little rest lowers blood pressures almost
miraculously.

Salt is often denied high-blood-pres-
sure sufferers, perhaps for insufficient
reason. The best medical authorities now
agree that, within ordinary limitations,
the salt intake does not affect blood
pressure. Prolonged investigation of 11
patients was published in Archives of
Internal Medicine for October, 1929, for
example. Sometimes these people got
as much as an ounce of salt a day, some-
times only a fifteenth of an ounce or so.
This was done after an initial period of
rest in bed on a good diet for from ten
days to two weeks. Occasionally salt
was injected into the veins of the sub-
jects in considerable quantity, but their
blood pressures remained unaffected.

Low-protein diets came in with the
theory that kidney disease and high
blood pressure were related. Today, the
very assumption that long-continued ex-
cretion of the digestive end-products of
excess meat consumed will irreparably
injure the kidneys, is questioned. More-
over, even sufferers from degenerative
kidney disease must have a minimum of
protein or they will start to digest their
own tissues. If high blood pressure is
uncomplicated by such kidney degen-

eration the meat tabu seems unwar--

ranted. The diet has been proved to
have very little to do with directly caus-
ing kidney, heart, and blood-vessel ail-
ments.

HAT about other conditions asso-

ciated in the popular mind with
high blood pressure? Constipation
often accompanies low blood pressure.
Obesity tends to promote high blood
pressure and is bad for its sufferers.

The death rate of those who suffer
from high blood pressure in acute forms
is very high. These deaths occur from
three general causes, heart failure or
cerebral degeneration being commonest,
some form of kidney failure more rare.
However, the death rate of those with
only moderately high blood pressure is
about that of normals.

There is a tendency for nervous
people and neurotics to have hyperten-
sion. Acute infections and intestinal
auto-intoxication—assuming the latter
exists, which those who appear to know
most now deny—do not seem to increase
the blood pressure.

Thus, in The Journal of the American
Medical Association, September 20,
1930, we find a doctor claiming to have
gotten excellent results on 200 patients
by using bismuth subnitrate. But in the
same journal for February 13, 1932, Dr.
David Ayman reported his complete in-
ability to get positive results by pre-
scribing this drug for from three to nine
months in treating 15 high-blood-pres-
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Traditionally, metropolitan life with the strenuous excitement of its stock
exchanges and intensive life conduces to high blood pressure but a comparable
degree of nervous tension can be and often is developed (for reason) on the farm

sure patients. Indeed, Dr. Ayman began
to think that this drug and perhaps all
others used in high blood pressure had
only the effect of suggestion. In spite
of the treatment used, the investigator
always claimed to produce partial or
complete relief from the annoying symp-
toms of high blood pressure. Moderate
or marked drop in the pressure was al-
ways said to follow. Yet the sympto-
matic relief was often out of all propor-
tion to the fall in blood pressure, while
the blood pressure often fell without
relief of the patient’s symptoms.

The various investigators had used a
wide variety of rest cures, low-salt diets,
low-protein diets, and regimens, as well
as treatments with heat, the application
of radium to the skull, watermelon ex-
tract, and all standard drugs used in
hypertension. Complete failure was sel-
dom or never reported. Yet there was
no cure for high blood pressure! So
Dr. Ayman decided to try on 40 unse-
lected sufferers from high blood pressure
a treatment that he was sure could not
only not aid them but would lack all
effect. He used a few drops of dilute
hydrochloric acid in water. This at least
tasted like a drug and it was enthusias-
tically recommended when given. The
results were miraculous. There was
definite improvement in symptoms in 32
or 33 cases! Dr. Ayman wrote: “The
symptoms associated with uncompli-
cated essential hypertension may fre-
quently be relieved by the suggestion
inherent in any seriously and enthusias-
tically prescribed drug or method of
therapy. This is the probable explana-
tion of many successes reported in the
past.”

Dr. Ayman also found that two weeks’
rest abed worked wonders. He found
wide variations in the blood pressure
taking place without any effort to treat it
at all. Obviously, relaxation was most
beneficial, as Dr. Mosenthal said in 1928

and as Dr. Arthur S. Grainger told the
American Medical Association in July,
1929.

A year or so ago, Dr. H. C. Gram, of
Denmark, tried all the most commonly
recommended drugs or regimens for
hypertension. He found that rest in bed
and freedom from worry did more than
all else. If the patient was dieted, then
the diet got the credit. If the patient
was drugged, the drug got the credit
rest should have had. If the patient was
simply rested, the results were usually
as beneficial. Hence the fall of blood
pressure under medical care seemed
often half-mythical. The first measure-
ment of the blood pressure also is an
alarming event calculated to run it up.
Hence the gradual fall after “treatment”
is often natural but is credited to the
treatment.

HE best treatment probably involves

relieving the conditions in the envi-
ronment that aggravate a rise in blood
pressure. This means: Seek to displace
an excitable and to adopt a calm atti-
tude. Do all things in moderation. Limit
social obligations. Stop worrying. Re-
member that spontaneous remissions
often occur, that no diet is proved bene-
ficial, that some sufferers resist every
recommended regimen. No drug cures,
hence take no patent medicines or drug
remedies for high blood pressure. Seek
the care of a competent physician.

It is not wise for every sufferer to try
arbitrarily to reduce his blood pressure
to an assumed normal. High blood pres-
sure is often a benign, compensatory
mechanism. One has to learn to abide
it. Each patient can be assisted by his
doctor to attain an individual comfort
level suited to his needs.

High blood pressure has been called
the disease of American life, so cultivate
the spirit of leisure, loaf more, dream
more.



SCIENCE AND INDUSTRY
A MONTHLY DIGEST

To DETERMINE
MoiSTURE CONTENT
oF GASES

OISTURE is an elusive agent—all-
pervading in nature and difficult to
detect, difficult to eliminate or control.
When there is moisture in supposedly dry
annealing gases, high-carbon steel decar-
burizes and becomes unsatisfactory for

Dew point, and hence moisture con-

tent, of gas being read directly

many uses. Razor blades made from it have
poor edges; automobile and airplane gears
do not hold up in service.

To help eliminate this handicap, General
Electric engineers have devised a conven-
ient, -portable dew-point potentiometer for
determining the moisture content of gases.
This is done by measuring the “dew point,”
or temperature at which moisture will con-
dense from a sample of the gas.

A small stream of the gas is conducted
through a compartment of the instrument.
The moisture condenses on a thin, metallic
mirror which is connected to a thermocouple
and then to an indicating instrument. An
operator regulates the flow of a cooling
medium, usually carbon dioxide, until slight
adjustments will cause the alternate evap-
oration and condensation of moisture on
the mirror. At this point, the dew-point
temperature can be read directly on the
instrument by balancing the galvanometer
by turning a knob.

The instrument is expected to prove of
special value in steel mills for measuring
the moisture content of annealing gases;
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also in chemical plants, gas plants, indus-
trial and research laboratories, and in shop
tests generally where the moisture content
of gases must be known for testing or con-
trol purposes. The device weighs 16 pounds
and is carried in a case 14% inches long,
834 inches wide, and 6% inches high.

Rinc GEARrs CastT

CENTRIFUGALLY

XPERIMENTAL work in casting gear
blanks in centrifugal dies, first an-
nounced by the Ford Motor Company just
over a year ago, has been wholly successful,
and centrifugally-cast gears now are in
regular production. .

Greater strength, lighter weight, and
faster production are the principal ad-
vantages of the gears made by the new
method, according to R. H. McCarroll, Ford
metallurgist. By using sand cores in the
die, undercuts can be made which would be
impossible in a conventional forging, and
this saves weight and metal.

Still more important, however, is the

greater strength of these gears made by
centrifugal casting. Etched sections show
the reason. In some forgings, lines of metal
flow are parallel to lines of greatest stress.
Because of absence of all flow lines in the
centrifugal castings, this condition does not
exist. The metal is equally strong in all di-
rections.

The simplicity of the centrifugal method
is especially noteworthy. The dies, which
are made of a special low carbon steel,
are mounted in units of 18 on a turntable.
Each die begins to spin as it approaches the
pouring ladle, continues to whirl for the
two minutes required for the metal to
solidify, and then stops turning in time
for the operator to remove the hot blank
and prepare the die for the next casting.

SEALING PLATINUM TO
PyYRrEx

SATISFACTORY seal between plati-
num and Pyrex glass, for use in the
construction of chemical and other scientific
apparatus, has been developed by Edward
Wichers and C. P. Saylor of the Chemistry
Division of the Bureau of Standards.
The general problem of joining metals
and glasses has been studied by many in-
vestigators, but the fact that the thermal
expansions of platinum and glass are so
different has always caused trouble. Thus,
when a platinum wire or rod is coated

Turntable on which gears are centrlfugally cast in 18 dies
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with hot glass, subsequent cooling will
crack the glass or pull it loose from the
metal. This difficulty has been surmounted
by using a seamless tube of platinum instead
of a wire or rod. If the walls of the tube
are thin as compared with its length (a ratio
of about 1 to 12), the shrinkage forces are
not great enough to crack the glass in-
ternally or to pull the metal away from it.

The mechanical principles governing the
platinum-Pyrex seals can also be applied to
other metal-glass seals of the tubular type.
They are simple to construct, and do not
require any unusual apparatus or extra-
ordinary skill in glass blowing.

Gas Mask For

OXYGEN INHALATION

Al-\l invention which promises great
ability to save lives and restore health
to suffering patients recently was demon-
strated by a group of Mayo Clinic physi-
cians at a meeting of the American Med-
ical Association. It is a new gas mask for
giving oxygen efficiently and economically.
One of the famous Mayo brothers, the late
Dr. C. W. Mayo, and its inventors, Drs.
Walter M. Boothby, W. R. Lovelace II, and
A. H. Bulbulian, described its promising
medical uses to the assembled doctors.

One patient, desperately ill with rheu-
matic heart disease, began to improve im-
mediately when he was given 100 percent
oxygen with the new apparatus, although he
had been expected to die. The treatment
was not a cure, but an aid to the patient’s
fight to recover.

Patients suffering with gas gangrene and
tetanus or lockjaw have been helped to re-
covery by oxygen given with this new type
of mask. The recovery in these cases is due
to the fact that both of these ailments are
caused by germs of the kind that cannot
live in an atmosphere that contains oxygen.

The mask is also being used to give oxy-
gen to patients in shock or collapse follow-
ing injury or surgical operation, in cases
of abdominal distension, for headaches fol-

‘- Nasal mask”

Connecting-
requlating
device

Resevoir
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u:l:esy Lincoln Electric Company

Although arc welding has been used to fabricate the steel frames of numerous

residences, the palatial home shown in the illustration above is the most imposing

example to date of this type of construction. Built at Wichita Falls, Texas, this

12-room residence contains 96,000 pounds of steel framework, welded through-
out by the shielded arc process

lowing air injections into the brain for
diagnosis of brain tumors, for migraine, and
for a number of lung disorders. The mask
has also been installed on an airline for
use of pilots and passengers threatened by
oxygen-lack at high altitudes.

The reason the new apparatus is finding
such a wide field of usefulness is because
it can be used in the patient’s home as well
as in large, well-equipped hospitals and be-
cause it reduces enormously the cost of oxy-

Patients suffering from many types

of diseases are relieved by in-
halation of oxygen, or an oxygen-
helium mixture as shown above,
through a newly developed mask.
In the drawing at the left, note that
the mask covers only the nose, leav-
ing the lips of the patient free

gen treatment. The cost of giving oxygen
by oxygen tents, the method used before
invention of the new mask, is from $12 to
$25 a day. This has prevented the use of
oxygen except in very few cases, chiefly
severely ill pneumonia patients. With the
new apparatus the cost of the oxygen should
average only $5 to $8 a day, Dr. Boothby
stated.

The reduction in price, made possible by
the efficiency of the apparatus, will enable
doctors to use helium quite generally in
the treatment of asthma. Until relatively
recently, Dr. Boothby pointed out, helium
was never used except for the most severe
asthma cases, because of the high cost. With
the new apparatus, both helium and oxygen
can be used, starting with a mixture of oxy-

gen and helium and, as the patient gets
better, increasing the proportion of the less
expensive oxygen till the patient is getting
all oxygen.—Science Service.

Brack ELECTROPLATING

EEP black deposits, suitable for auto-

mobile hardware, business machines,
flashlight cases, and the like, may now be
applied by electroplating, according to
Du Pont chemists. The solution used con-
tains ammonium molybdate, nickel sulfate,
and boric acid. It is said that the process
offers attractive possibilities, being superior
to black nickel-plating and other similar
black coating processes.

REMEMBER ’EM?

HERE have been more than

4000 makes of automobiles since
the first car propelled by an in-
ternal combustion engine appeared
in France in 1868!

HicueEr ViTAMIN
CONTENT IN WHITE
BrEAD

LOAF of white bread which has the

vitamin-B: content of a whole-wheat
loaf, some five times as much as ordinary
white bread, was predicted to the Massa-
chusetts Institute of Technology food con-
ference recently by Charles Frey, Alfred
Schultz, and Lawrence Atkin, all of the
Fleischmann Laboratories.

Vitamin B,, or thiamin, is an important
factor in nutrition but it is not stored in
the body to any significant extent and thus
must be contained in basic foods. Cereal
products, mainstay of the national diet,
are suitable for this but these products,
especially bread, have been increasingly
deprived of their natural vitamin content
in recent years.

The problem of restoring this loss, some-
times as great as 93 percent, has been
tried along many lines, but the latest
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A Douglas DC-4 in flight

and most practical employs a new yeast.
This yeast contains enough thiamin to pro-
duce a loaf of white bread with the vitamin
content of a whole wheat loaf but without
any loss of palatableness. Although made
by a new process, the yeast offers no new
technical problems since its baking prop-
erties hiave not been altered. Possibility
of such a loaf at a low cost-increase would
be a boon to low-income groups, it is de-
clared.—Science Service.

AcTION OF LATEX ON
PoLISHED ALUMINUM

ILMS of rubber, applied in the form of
latex, are sometimes used as a means of
protecting the polished surfaces of metallic
mirrors and similar articles from scratches
and dust while in storage and during ship-
ment. When ordinary commercial latex is
applied to polished aluminum, however, a
bluish discoloration is produced which re-
mains when the film of rubber is stripped off.
Tests made at the National Bureau of
Standards indicated that the discoloration
was produced, not by the rubber, but by
ammonia which is almost universally em-
ployed as a preservative for latex. When
the ammonia is removed, latex no longer
discolors aluminum. Ammonia-free latex
preserved by the addition of the requisite
amount of pure formaldehyde is likewise
without action on aluminum.

A FLEET oF DC-4’s

UITE recently the writer had the pleas-
ure of visiting the new Douglas DC-4
at Newark Airport. No matter how blasé
one may be, the new airliner gives one a
thrill by its size, its superlative finish, and
its innumerable modern devices and acces-
sories. It is not at all surprising to learn
that W. A. Patterson, President of United
Air Lines, has decided to purchase a fleet
of six of the new DC-4’s, at a cost of $500,000
each, for use in transcontinental sleeper
traffic. The decision to purchase six ships
was based on a careful estimate of the
number of airplanes required to maintain
adequate coast-to-coast sleeper service.
Analysis of the airline itself, backed by the
estimates of independent market research
groups, showed definitely that there would
be sufficient traffic to warrant this bold
move. This year, for example, transcon-
tinental business is running 32 percent
ahead of last year’s business.
While we have reported the DC-4 already
in these columns, it is interesting to pre-
sent the final specifications in brief, with

the changes which the airline has asked
for and obtained.

The passenger cabin is supercharged to
a pressure equivalent to that of 8000 feet
above sea-level when the plane is actually
flying at 15,000 feet altitude. The produc-
tion type airplane will have a gross weight
of 66,500 pounds. Maximum speed will be
237 miles per hour; cruising speed. using
74 percent of rated power, will be 210 miles
per hour. Range at 191 miles per hour,
with 42 passengers and 3000 pounds of mail,
will be 1425 miles or approximately one
half the air distance across the United
States. The eight fuel tanks will carry
2050 gallons of gasoline. Wing span will
be 138 feet 3 inches, and overall length
will be 97 feet 7 inches.

Cabin accommodations will be liberal.
The floor-to-ceiling distance will be 7 1/2
feet and the inside width more than 10 feet.
As a day plane, the DC-4 will have accom-
modations for 42 people. As a sleeper, there
will be berths for 32, with double lower
berths on each side of the aisle, and upper
singles.

Crew will consist of a captain, a first
officer and a flight engineer, plus a steward
and a stewardess.—A. K.

AIRLINE TO HELP
TaE PRIVATE FLIER

T is frequently claimed that the airline

operators are inimical to the private
flier, and have been responsible for the
legislation which limits use of the airways
by the private operator. But surely there
must be some way of preventing hindrance
to scheduled operation by irregular private
operation, and in general the transport
people are most friendly to the itinerants.
United Air Lines announces that the com-
pany will help the private owner in many
ways: by furnishing weather information at
all its stations; by providing hangar space
at a number of airports; by selling gasoline
and oil wherever such service is helpful;
by providing mechanic service wherever
such service is helpful and permissible.
Nothing could be more indicative of friendly
co-operation.—A. K.

Wny Arroys AR Not

PERFECT

T is accepted, at least theoretically, that
all atoms in a metal would line up in
perfectly ordered arrays like millions of
dice which had been carefully stacked on
top of one another, provided the metal could
be frozen at absolute zero—459.72 degrees
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below zero, Fahrenheit—the point at which
all gases would solidify and all molecular
motion would cease. But there just isn’t
any place on earth as cold as that. Conse-
quently, whenever two or more kinds of
atoms are mixed, they arrange themselves
in a more or less disordered fashion, be-
cause of motion caused by the heat. The
result is an aggregation of jumbled groups
of crystals, analegous to millions of dice
dumped helter-skelter in"a box.

FrEEZE METAL PARTS
For ExpaNsioN FiTs

Y utilizing the extremely low tempera-

tures available with a mixture of Solox
and dry-ice, a new method for cold-shrink-
ing metal parts for “expansion fits” elimi-
nates both the expensive equipment and
adverse chemical effects associated with
previous brine techniques.

Dry-ice is solid carbon dioxide at a tem-
perature of -109 degrees, Fahrenheit,
which, in subliming, absorbs approximately
247 B.T.U. per pound. Solox is.a propri-
etary alcohol-type solvent and is favored
for this application not only because it re-
mains liquid at the low temperatures but
also because of its non-corrosive properties.

A mixture of dry-ice and Solox will pro-
duce a temperature of -97 degrees, Fahren-
heit, which is considered suitable for shrink-
ing internal parts larger than 9 or 10 inches
in diameter. The part to be shrunk is
immersed in the Solox, and pieces of dry-
ice are added to keep the mixture “boiling”
(giving off carbon dioxide) until the part
is sufficiently cooled to produce the maxi-
mum shrinkage.—Solvent News.

’Giro DELIVERS
MaiL oN Roor

T is 25 minutes truck running time
from the Camden Airport, New Jersey, to
the Philadelphia Post Office at 30th and
Market Streets. A Kellett KD-113 Autogiro
makes the trip by air in five or six minutes
and shuttles back and forth from the Airport
to the roof of the Post Office five times
daily, carrying a full load of mail each time.
Eastern Air Lines, which contracted for this
service, receives $3.86 for each mile flown.

Taking off from a post office roof
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One of our photographs shows John M.
Miller, veteran ’giro pilot, and now a cap-
tain in the service of Eastern Air, taking
off the roof after a run of less than 150 feet.
The service has proved a complete success,
and other cities such as Chicago, Milwau-
kee, Atlanta, St. Louis, Detroit, and Los
Angeles are studying the problems and are
seeking to establish similar autogiro mail
ferries. Certainly its application in such
work is a remarkable tribute to the utility
of the ’giro.

The Kellett KD-113 is the only govern-
ment-licensed, wingless, direct-control auto-
giro. Tilting of the ’giro axis replaces
ailerons and elevator, and the small rudder

service

shuttle mail
saves 20 minutes over truck time

The

’giro

is only used for abrupt maneuvers. The
ship is a one-place model with closed cock-
pit, and a large forward mail compartment.
With a gross weight of 2250 pounds, 150
pounds of mail are carried and top speed
is 103 miles per hour with a 225-horsepower
Jacobs engine.—A. K.

AIRCRAFT AS AN
INVESTMENT

AWSON LLOYD, of Aeronautical Se-

curity Research Corporation, writing
in “Flying Facts,” gives ten reasons for
buying aircraft stocks. Larger air forces
are being organized in all countries; un-
filled orders amount to $250,000,000; huge
aircraft orders of $175,000,000 are to be
placed by the Army and Navy during the
year; Great Britain and France want to
buy another $100,000,000 worth of our air-
craft; more efficient production has in-
creased profit margins 37 percent; contrac-
tors on Navy orders are now allowed 12
percent profit instead of 10 percent; passen-
ger air traffic has risen 28 percent for first
five months of this year; plant expansion
has been conservative; labor is not yet
unionized; stocks are selling on a low price-
times-earnings ratio. Even though these
views come from the supposedly dangerous
neighborhood of Wall Street, they must be
regarded as reasonable.—A4. K.

SEAPLANES CAN Use
LAND AIRPORTS

T least it would appear that seaplanes
can alight on land, from the exploits

of Al Bennett at a commercial airplane
demonstration given by the Aviation Coun-
try Club of Hicksville, Long Island. Mr.
Bennett used a standard Piper Cub pow-
ered with a Lenape motor and fitted with
Edo floats. The only departure from “stand-
ard” was in the fitting of a steel strip
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screwed on the outside of the float keels.
Yet Captain Bennett was able to land on
the field, taxi, and take-off, without any
sign of damage or even wear. Apparently
seaplane floats have sufficient resiliency in
themselves to take up the shock of land-
ing.—A4. K.

SENSITIVE
A CURRENT-detecting device so

sensitive that it will measure
the electricity carried by one elec-
tron traveling down a wire every
five minutes, was recently described
by Dr. J. S. Allen, of the University
of Minnesota. The best previous
device measures 20 electrons per
second.

DrownNING TAKES

Its SHARE

PPROXIMATELY 7500 persons

drowned in 1938, and almost exactly

50 percent of them did it during just three
months: June, July, and August.

So says the National Safety Council in
its 1939 statistical yearbook, Accident Facts.
About 5000 of the total occurred while the
victims were swimming.

Two of every five drowning victims (both
male and female) were under 20 years of
age.

But listen to this, men: Five of every six
drowning victims were men and boys.

ArumINUM LucGAGE

TYLED for the skyways and as trim and
modern as the transcontinental airliners
themselves are aluminum alloy traveling
bags, a part of the newest luggage line of the
Metals Division of Erle P. Halliburton, Inc.
Strong aluminum alloys which have been so
thoroughly service tested-and satisfactory in
airplane construction, provide a logical ma-
terial for these light, strong-traveling bags
and suitcases.

Carefully designed in every detail, the
stamped shells are heat-treated to provide
strength, and finished in the patented na-
tural Alumilite finish to promote an attrac-
tive and durable surface. The interior of the
women’s cases is done in rich silk, with
handy, removable dress hangers, rubber-lined
cosmetic and bottle pockets, and a zipper-
closing jewelry pocket. All models of the
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Moisture-proof, light-weight luggage

Halliburton cases are equipped with rubber
seal gaskets to protect the contents from
moisture and dust. They have been subjected
to submersion and artificial dust storm tests
without the slightest damage to their con-
tents. Because they are sealed airtight against
changes in atmospheric pressure when closed,
high altitudes will not “pop” the stoppers in
containers of liquids carried in them.

ResIN CEMENT AND
HEeATLESS CASTING
PrasTIC

‘WO interesting and important resins

which have been named Quick-Set No.
1 and No. 2 have been announced by The
Marblette Corporation. Quick-set resins
are liquid phenol-formaldehyde condensa-
tion products which are caused to harden
without heat and pressure by the addition
of an accelerating agent.

Quick-Set resin No. 1, when used as an
adhesive, forms an insoluble, infusible,
transparent joint of tremendous strength.’
It is used for joining Lucite, Plexiglass,
Marblette, wood, leather, casein and cel-
lulose plastics, Formica, pressure molded
plastics, and other materials.

Other uses include wood lamination and
impregnation, varnish, paper and cloth
lamination.

As the hardening of this cement is strictly
a chemical reaction, air-drying is not neces-

Out of its element, yet this seaplane landed and took off from the ground
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sary for this material will set in the absence
of air.

Quick-Set resin No. 2, obtainable in
black and ivory, is used for producing cast-
ings in rubber (latex), lead, and glass
molds. After casting, this resin will harden
in 24 to 48 hours without the aid of heat
or pressure.

CoLor DETERMINER

AN apparatus which assures absolutely
correct determination of colors at any
time of day, irrespective of the surround-
ing sources of light, has been constructed
by Dr. Tryggve Johansson, of Upsala Uni-
versity, in Sweden.

The machine, which is somewhat larger
than an ordinary typewriter, produces an
unvarying “mid-day light,” by which is
meant a light corresponding to that ob-
taining around noon on an overcast day.
This result is arrived at by using electric
lamps equipped with special filters, by
means of which a correct composition of
light is achieved. The color tester also ex-
cludes all outer light sources, so that
no sort of disturbing light is admitted. The
samples to be compared—for example, a
couple of pieces of cloth—are illuminated
at an angle of 45 degrees from two opposite
directions, and the observer is forced by
the construction of the apparatus to study
the samples at right angles. Through this
arrangement, no luster or shadow effects
appear on the objects, which is often the
case if these are lighted from one side only.
—Holger Lundbergh.

SHAkEs Hanps WiTH

SHADOW

HE newest addition to the General

Electric “House of Magic” at the New
York World’s Fair enables W. A. Gluesing,
director of the show, to say goodbye to his
shadow, walk off the stage, and actually
leave it behind. And the audience seems
to get the biggest surprise when he sits
down in front of a curtain, gets up while
his shadow remains sitting, and then shakes
hands with his own shadow.

The screen on which the shadow is cast
is made of a phosphorescent material. The
screen stores up the light which it receives
from a powerful spotlight and continues to
glow after the light has been turned off.
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And so, when Mr. Gluesing stands or sits
in front of the screen, all of it is “charged”
with light except the part obscured by his
shadow. He turns off the house lights,
walks away, and all of the screen glows
except the part which received no light
because of his shadow.

Given a strong enough light, the screen
will continue to glow for as long as 10

. . . With his own shadow

minutes. The shadow can be wiped out
and brought back again by turning on and
off the red light of neon lamps. This is
because the red light does not “charge”
the screen, and the phosphorescent light
given off by the screen cannot be seen in
the intense red light of the neon lamps.

Mortorine EYE HEALTH
FOR 1940

AJ\'ANCE information that health is
being given important consideration
in the design of 1940 model automobiles,
along with mechanical perfection, comfort
and safety was given recently at a meeting
sponsored by Fisher Body division of Gen-
eral Motors Corporation at the Libbey-
Owens-Ford plants in Toledo. Those at-
tending the meeting learned that better
visibility through laminated safety plate
glass is to be stressed by several manufac-
turers as a factor for eye-health and reduc-
tion of nervous fatigue.

Dr. A. H. Ryan, Chicago research scien-
tist, demonstrated how polished plate glass
transmits true images, whereas objects seen
through sheet glass sometimes appear dis-
torted. .

“The distortion of images seen through
sheet glass in a moving automobile is a
major cause of eye-strain and consequent
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nervous fatigue,” Dr. Ryan said. “In tests
we have found that three hours of driving
surrounded by sheet glass causes a 62 per-
cent greater loss in visual efficiency than
looking through polished plate glass. We
also have found that people blink oftener
when looking through sheet glass and that
they can read faster through plate.
“These findings indicate that plate glass
and the clear view it allows provide greater
safety on the highway, which will be recog-
nized as an important factor when it is
remembered that approximately 25 percent
of all accidents result from faulty vision.”
Dr. Ryan described automobile driving as
healthful exercise for the eyes, “provided
it is done under proper conditions.”
“Driving gives the eyes an opportunity
for long-range gazing—a desirable change
from the constant close work of office and
factory. But the eyes should be allowed
to see the world as it really is, not as a
caricature,” Dr. Ryan declared.

HE new chemical remedies of
the Prontosil-sulfanilamide-sul-
fapyridine group are now being
used to treat no less than 33 com-
mon disease conditions. They seem
valueless, however, in the treat-

_[ WONDER DRUG
! ment of influenza and colds.
L

CorreE PrastiC

NEW plastic, developed by the H. S.

Polin Laboratory of Research in
Physics, is unique, particularly from the
standpoint of use in South America, in that
it is made wholly from the green coffee bean
and requires no additional raw materials.
Coffee-plastic manufacture will be a highly
self-contained industry, because the coffee
provides its own chemical plasticizers and
catalysts, and its own filler material. Its
by-products, furthermore, are sufficiently
valuable in themselves to defray much of
the cost of production.

The new coffee plastic can be produced
in a thermo-setting or a thermo-plastic form.
It can be produced in green, red, mahogany,
brown, yellow, and ebony black merely by
the chemical development of its own color-
ing materials, in which the green coffee
bean is unusually rich. (One of its by-

Distortion, caused by looking through safety sheet glass (left), and the clear view through safety plate glass
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product fields will be that of vegetable
dyes and chemical color indicators.) It
can be made in varying degrees of hardness
and resiliency according to the use for which
it is intended. It can be molded, drilled,
machined, sawed, and polished, and it can
be produced with a wear-resistance superior
to wood, cork, or rubber, and comparable
with the best grade of linoleum. The thermo-
setting material can be produced with a
compressive resistance of 8000 to 12,000
pounds per square inch, has good dielectric
strength at low electrical frequencies, very
slight water-absorption, and good resistance
to weak acids, fruit juices, alkalis, oils,
ketones, and other chemicals, and complete
flame-conductivity resistance. It is odorless
and tasteless, and it can be molded at pres-
sures from 2000 to 5000 pounds per square
inch.

An important by-product of coffee-plastic
manufacture is coffee oil. This oil is rich
in chemicals, contains vitamin D, and is
suitable for a cooking oil and as a mixing
oil for paints. It contains fertilizer and
bacterial-growth agencies, and can be used
in insecticides, medicines, soaps, and lo-
tions. Other by-products are an emulsify-
ing agent and a chemical for forming col-
loids, both valuable to chemists and chem-
ical manufacturers. As a source of caffein,
of course, coffee is already well known.

Concerning the cost of manufacture, a
bag of coffee containing 132 pounds, which
it would cost the government an appreciable
amount to destroy, can produce 40 square
feet of plastic V4-inch thick, and approxi-
mately 1.25 gallons of coffee oil. The manu-
facturing process involves no unfamiliar
machinery or special handling.

RueBer TIRE
INpUsTRIAL CLUTCH

HE same engineering principle that
today is preventing thousands of motor-
cars from skidding on wet and slippery
pavements has made possible a new type

T
of mechanical clutch that has great promise
of wide industrial application.

When the multi-vaned tread of the Gen-
eral Dual-10 and Dual-8 motor-car tires
was perfected, it was proved that, under
braking pressure, the many narrow vanes
or ribs of rubber squirmed into a serpen-
tine form and clung to the road surface
with a degree of adhesion never before
thought possible. Adhesion being the prin-
cipal job of a clutch, no matter where it
may be used, it was only a step from the
multi-vaned tire to the Airflex rubber
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Steps in producing a plastic from coffee beans. Left to right: Coffee beans;
ground coffee after oil extraction; the extraction product; the reacted coffee
plastic compound; and pellets produced by molding the reacted compound

clutch, the multi-vaned surface of which
clings to steel with twice the friction co-
efficient. of asbestos or other conventional
clutch lining.

The Airflex rubber clutch, which is shown
in accompanying illustration, already has
replaced multiple disk and other plate
clutches in various installations, with com-
plete success. It has the advantage over the
conventional clutch in being much lighter,
thus saving weight. It is much simpler,
as well, having only three or four parts,
as compared with 75 to 100 pieces in the
conventional clutch. The Airflex clutch
is self-adjusting while other clutches are
not.

Two distinct types of lining are used,
on both the expanding and constricting
types of Airflex clutches. When excessive
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Above: Details of the rubber tire
clutch. Left: An installation of the
new clutch in an oil-well rig

slippage is encountered and where loads
are to be picked up gradually, the use
of friction lining is recommended. When
the plain rubber squeegee-tread is used, a
reasonable amount of slippage can be tol-
erated if the engagements are not too fre-
quent.

The clutches are given special treatment
to prevent disintegration by oil fumes. A
special rotary seal has been developed to
deliver air to the clutch, either by entering
the shaft at the end or by a straddle-type
seal.

PainT REMOVER
XPERIMENTATION with solvents

and combinations of chemicals to make
a milder paint remover resulted in a recent-
ly announced product called Presto. The
remover contains no alcohol or caustic so-

lutions but is a combination of seven chem-
icals and, it is claimed, requires only five
or ten minutes to work. The manufacturer
also states that Presto seldom requires a
second application, will not harm bristles
on brushes, raise the grain of wood, or burn
through.

Three grades are available; Grade A for
fine finishes and delicate woods, AA for
general use, and AAA for any finish on
metals.

PROBOSCIS

ITTLE things do count—heavily

at times. Consider, for example,

the mosquito’s stinger, or proboscis.

That pleasant little thing weighs
just 0.0000006 of an ounce.

SILVER STEEL
OSSIBILITY of a broad extension of

the marine uses of 18-8 stainless steel
alloys is suggested by a patent recently
granted on protection of the steel against
seawater corrosion by addition of minute
amounts of silver to the alloys, reports The
Industrial Bulletin of Arthur D. Little, Inc.
The peculiar corrosive properties of sea-
water have in the past been a serious, un-
solved problem for stainless steel. If a
portion of a stainless steel plate is covered
by, say a barnacle, the difference in oxygen
concentration near the exposed and the
unexposed surfaces will set up an electrical
potential favoring the formation of chlorides
of the metals in the alloy. Since these
chlorides are soluble, they wash away,
leaving the surface exposed for further
attack. Thus a sub-microscopic pit forms
and, as it deepens, the difference in oxygen
concentration between the pit and the body
of the metal increases and accelerates the
corrosion within the pit. Ultimately the
interior is honeycombed with such pits,
although the surface may appear entirely
unmarred; and the steel becomes subject
to sudden and complete failure, almost
without warning.

A solution to this problem, recently
worked out by Professor R. S. Williams and
associates at the Massachusetts Institute
of Technology, is based on the insolubility
of silver chloride in seawater. Laboratory
tests indicate that as little as 0.42 percent
silver added to the alloy will reduce the
corrosion rate more than 80 percent, since
the insoluble silver chloride formed remains
as a protective coating. Only in alloys of
approximately 18-8 composition (18 percent
chromium and 8 percent nickel) does the
small amount of silver appear to be ade-
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quately dispersed, but these are the most
popular of the stainless steels.

Many advantages other than corrosion
resistance are claimed for the silver alloys.
Probably - most important, since stainless
steel is now considered unsuitable for many
uses requiring high heat conductivity, is
the reported increase of 26 percent in ther-
mal conductivity on adding only 0.14
percent silver. Other advantages include
improvement in the ease of machining and
ability to take a higher polish. A very uni-
form, highly polished surface in itself in-
hibits corrosion, since it makes inception
of electrolytic activity difficult.

MILEAGE

ORE than one third the dis-

tance around the earth at the
equator—8870 miles—is the dis-
tance traveled annually by the
average American passenger car
and truck.

TorRTURE MAcCHINE THROWS
2600-Pounp PuNcHES

CIENCE recently added a new punish-
ment rack to its torture chamber—a
600-pound agony maker aimed at survival of
only the strongest steel blades for use in
steam turbines.

Built in the Westinghouse Research Lab-
oratories at East Pittsburgh, the novel ma-
chine subjects test parts to a concentrated
dose of the brutal pummelling which full-
scale parts must withstand inside a turbine.

The weaklings, those parts that are faulty
in design, literally fall to pieces; but the
sturdy metal martyrs can “take” as many as
10,000,000 beatings, and that’s enough to
guarantee them life eternal, for all practical
purposes, in the production of electric power.
These 10,000,000 blows are delivered in ap-
proximately 277 hours at the rate of 600 a
minute, according to T. F. Hengstenberg,

research engineer in the mechanics division,
who designed the machine.

A motor-driven flywheel throws the punch-
es at the test piece with a force of 2600
pounds behind every blow. Every time the
flywheel turns it pushes a heavy spring to
snap a steel lever up against the six-inch
metal sample.

These metallic blows, Mr. Hengstenberg
explains, simulate the force of steam rushing
against blades in a turbine with a pressure
of about 800 pounds to the square inch.

Simultaneously, the test piece is immersed
in a steam bath inside an electric furnace at
a constant temperature of 850 degrees,
Fahrenheit, identical with the temperature
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inside a steam turbine at which the steel
parts glow a cherry red. To duplicate the
centrifugal force of the turbine blades, which
often travel around their shafts at speeds
exceeding 789 miles an hour, the machine
pulls the test piece upward with a force of
9000 pounds by means of levers and springs
attached to dead weights.

ComMmoN Raw
MATERIALS GIVE
IMPORTANT CHEMICALS

HE world’s most important industrial

chemicals are made from a small group
of mineral raw materials, although the pro-
duction of a single chemical may require
an amazingly large number of other chemi-
cals, processes, and raw materials.

If the chemist were given three wishes,
as in the fairy tale, he would pick these
groups of raw materials: 1, coal, petroleum,
and natural gas; 2, sulfur and sulfide ores;
3, salt, brines, and sea water. These, with
limestone, air, and water are most fre-
quently used in manufacturing our chemical
civilization.

Drs. R. N. Keller and T. T. Quirke at the
University of Illinois have been looking into
the source of 150 important industrial
chemicals, ranging alphabetically from
acetanilide to zinc sulfate. They can be
traced back to only 34 raw materials.

Consider ammonia, for example. It and
the materials used in its manufacture
include ammonia liquors, nitrogen, hy-

Above: Adjusting the “punching
power” of the machine that tortures
steel blades for steam turbines until

they fracture as shown at left

drogen, calcium cyanamide, catalysts and
catalyst supports, peat, bones, animal ref-
use, sugar beets, and the like. Ammonia
liquors come from coal gas which comes
from coal. Nitrogen comes from the air, hy-
drogen from water. In fact, all the am-
monia sources can thus be traced back to
air, water, coal, and limestone.

This digging back into origins is not
just an academic exercise. It may very
well aid a producer or owner of some raw
material to plan manufacturing and dis-
tribution of a product. Since transporta-
tion of heavy raw materials is costly, in-
telligent knowledge of what is needed
ultimately to produce a product may allow
shifting of industrial plants to more ad-
vantageous locations.

Water and air are the most frequently
used ultimate geologic raw materials—used
99 and 96 times, in the case of the 150
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chemicals. Next in order are coal, 91; sul-
fur, 88; mineral salt, 75; limestone, 63;
sulfide ores, 32; brines, 24; petroleum, 23;
natural gas, 16; saltpeter, 13; potassium
minerals, 11; gypsum, 10. The other 21
raw materials are used less than 10 times
each.—Science Service.

Grass-SANDWICH BRick

NEW glass building block containing

an interior screen of glass fiber that

sharply reduces the transmission of solar

energy was announced recently by the Pitts-
burgh Plate Glass Company.

The new block, developed by engineers

of the Pittsburgh Corning Corporation,

-

A screen in this glass building
block reduces transmitted heat

gives a soft, diffused light that reduces glare
of the sun. The decreased solar heat trans-
fer cuts down the cooling load in air-con-
ditioned rooms. The characteristics of the
new glass block adapt it particularly to
large areas where softer natural daylight
is desirable.

Both the new and the conventional blocks
are made by fusing, at high temperatures,
two pressed, square glass cups into an all-
glass welded unit. In the newer design a
fiberglas sheet is sealed between the block
halves, forming an integral part of the fin-
ished unit in the center of the block. As
in the older design, the high sealing tem-
perature results in the formation of a par-
tial vacuum in the block interior when it
cools. This increases the insulating value
of the unit.

Variations in the effects desired may be
had by changing the thickness of the fiber-
glas sheet. A typical unit of the newer de-
sign transmits only 55 percent as much
energy as the older block, but 75 percent
as much light with a marked increase in
light diffusion.

MEeTHYL BROMIDE AS
INseEcT “EXTINGUISHER”

ETHYL bromide, sometimes used as a
fire extinguisher, is proving even more
useful as an insect “extinguisher” or fumi-
gant, as it will in many cases kill insects
without injuring the plants upon which the
insects are feeding.
Methyl bromide is used—in control of the
Japanese beetle—in the fumigation of fruits
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and vegetables from within quarantined
areas. It also has been found particularly
useful for treating potted plants and nursery
stock which may be infested with the larvae
of this insect. After treatment the plants
can be shipped outside the quarantined area
without danger of spreading the pest.

TaNk TRuUCK FOR
Liouip CO»

NEW model EFH Mack truck recently

placed in service by the Cardox Corp-
oration, of Chicago, is an example of the
facilities developed by this concern for
transporting liquid carbon dioxide at con-
trolled constant pressures and in bulk quan-
tities.

Since CO: liquid has a vapor pressure
which is dependent upon the temperature
of the liquid, the pressure increases as the
temperature rises. Prior to this development,
liquid CO. has always been handled in con-
tainers in which the temperature of the
liquid would become the same as that of the
surrounding atmosphere. Pressures as high
as 1500 pounds to 2000 pounds could, there-
fore, result in the small individual shipping
cylinders. Containers for high pressure are
necessarily of heavy construction so that
large capacity containers were impractical
and uneconomical.

Cardox transport equipment, such as that
mounted on this Mack truck, consists of
pressure vessels with relatively low working
pressures as, for example, 300 pounds per
square inch. Corresponding temperature at
300 pounds pressure is approximately 0 de-
grees, Fahrenheit. This container is well
insulated so that heat loss will be low and
pressure rise in the tank will be slow. The
liquid CO: is placed in the tank at a pres-
sure appreciably below the working pressure
of the vessel, and a pressure relief valve is
provided which will open at the normal
working pressure of the tank. With the open-
ing of this valve, CO: gas is bled off from
the top of the tank causing evaporation of
liquid within the tank, the evaporation pro-
cess cooling the contents of the tank and
thus lowering the pressure so that the con-
trol valve will again close.

This truck unit can maintain constant
pressure of 300 pounds over an indefinite
period of time by bleeding off approximately
four pounds of CO: per hour through the
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bleeding valve. However, if the truck tank
is filled at pressure of 250 pounds, it will re-
quire several days before sufficient heat pene-
trates the insulation to raise the pressure to
300 pounds. A normal haul is of less dura-
tion than the time required for the pressure
ta reach the point where refrigeration by
bleeding begins; hence, in actual practice,
no loss of gas is experienced in transit. The
unit is equipped with a compressor type of
liquid pump which enables liquid CO: to be
transferred in either direction between truck
tank and storage tank and additionally makes
it possible to fill high-pressure shipping cylin-
ders and containers.

Frame-DEscALING

HE operator in the accompanying illus-

tration is flame-descaling an 18,000-
pound steel casting for a hydraulic turbine.
Flame-descaling is a relatively new process
for removing the scale from blooms, billets,
slabs, forgings, and steel castings by means
of specially designed oxy-acetylene heating

Flame-descaling a casting with a
special oxy-acetylene heating head

heads. The processis based on the principle
that when high-temperature is quickly ap-
plied to the scale (or oxide skin) on a piece
of cold metal, the scale expands and breaks
away from the base metal because of dif-
ferential expansion between the scale and
the steel. Descaling has a number of ad-
vantages over other cleaning methods such

e P e

Insulated tank truck for transporting liquid CO; at constant pressure
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as pickling, sandblasting, and chipping.
The casting shown here, for example, was
flame-descaled in one fifth the time formerly
required for chipping.

SELF-CONTAINED
Unit HEADLIGHT

NE of the most significant develop-
ments in automobile headlights has
resulted from three years of co-operative
research and testing by the entire auto-
mobile and headlighting industry in col-
laboration with public authorities. This is

Headlight lens, bulb, and reflector
in one unit for most new cars

the new Sealed Beam headlighting system
which has been generally adopted for most
of the cars to be announced this fall. The
new system promises a great increase in
safety for night driving for two reasons:
the traffic beam is practically without glare;
and, second, the lamps are estimated to give
virtually their original illumination through-
out the life of the lamp.

The new headlamp is unique in that the
source of light, the reflector, the lens, and
the gasket are all assembled in a single,
securely sealed unit. In other words, the
headlamp is a single light bulb itself, the
parabolic reflector surface of which is sil-
vered on the inside and cannot therefore be
affected by dust or moisture. Two types of
sealed beam units are available—one en-
tirely of hard glass and the other a com-
posite unit consisting of a metal reflector
and a glass lens. The two types will be
interchangeable in the recesses provided for
them in the newer. cars.

These units are relatively more expensive
than the present bulbs but, considering the
light efficiency as the new lamp ages, the
increased cost over ordinary small bulbs
loses its significance. Other advantages are
that the filament is always definitely and
permanently focused for best results, a
wider and stronger country beam is given,
while the traffic beam is thrown more sharply
to the right side of the road and gives better
illumination even far to the right of the
shoulder. When the filament finally burns
out the whole unit is thrown away and a
new one installed.

For Future DA Vincis

LWAYS a challenge to designers, world
fairs have resulted in the development

of a number of new architectural forms,
many of which have later become generally
adopted. It is perhaps in the bold use of
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WHERE ScIENCE ENDS

HosprrariTty BEGINS

The Waldorf, for example, is a magnificent scientific
achievement, not only dependent on science when it
was built, but continuously dependent on many sci-
ences for the efficiency of its operation.

But every man of scientific turn of mind knows
what we mean when we say thathospitality, in hisown
home no less than in the Waldorf, is something warm,
living and human that survives scientific detachment.

And it is that ability to preserve the human touch,
in spite of all our clockwork schedules and efficiency,
that gives the Waldorf its unique reputation for main-
taining close, cordial and communicable contacts
with its patrons.

Besides, this year, when you come to New York,
you’ll get so much science at THE FAIR, that it’ll be a
genuine relief each day to return to. the hospitality
of The Waldorf-Astoria!

THE

WALDORF-ASTORIA

PARK AVENUE . 49TH TO 50TH « NEW YORK
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new materials for decorative and artistic
effects that the New York World’s Fair, how-
ever, makes its most striking contribution
to the progress of art and design. In this
sphere, the Fair has given an impetus to
the technological developments of the last
few years which may hasten by years their
general adoption.

Outstanding is the decorative use of
plastics, most notably the brilliantly refrac-
tive transparent varieties now available
Domenico Mortellito, for example, has
achieved in his mural in the lobby of the
Du Pont Building, a design reminiscent of
stained glass but with a refreshing balance
of colors and textures attained by use of
the soft and plastic properties of these new
materials. The nine-foot cast-phenolic
statues in the Federal Building, designed
by E. H. Burdick, lighted from within, pro-
vide a considerable part of the illumination
in the large hall in which they stand. Many
of the tall pylons, whose internal illumina-
tion strikingly accents different portions of
the grounds, are faced with plastic materials.

The use of stainless steel as a sculptural
material has been notably advanced at the
Fair, as Dr. Gerald Wendt, Director of its
Department of Science and Education, has
pointed out. Robert Foster, a pioneer in
the use of the welded steel sheet, has two
gigantic figures in this medium. His
“Winged Mercury,” floating in brilliant
stainless steel from the veranda roof of the
Ford Building, brings out to full advantage
the lift, the apparent floating lightness of
the speedy messenger of the gods. His heroic
figure of a woman is notable for the long
fold of cloth draped over her extended arms.

The large mural in the French Pavilion
by Jacques Durand is done on wood, with
synthetic lacquers containing colloidal gold.
In the focal exhibit in science, Allen Saal-
burg -has used a new technique, painting
large transparent murals on glass, using
alcohol-soluble dyes applied by the air
brush. Witold Gordon’s mural, “Food,” is
done in rubber-base paint.

The new tube lights, lined with fluorescent
materials, have enriched the color of the
Fair and are largely responsible for its
nocturnal beauty. Especially striking is the
device which sends a vertical beam of light
from mercury lamps, set in the sod, upward
into the trees. Each quivering leaf glows
with a soft green light resulting from the
fluorescence of its chlorophyll. To many,
the Fair’s beautiful illumination is its out-
standing new art form and most memorable
feature.—The Industrial Bulletin of Arthur
D. Little, Inc.

DETERMINATION OF
COBALT IN STEELS

N the standard method of analysis of steels
and alloys, six to eight hours are re-
quired by an experienced chemist for a
determination of cobalt. By further develop-
ments of an electrochemical titration
method, chemists of the General Electric
Company have made possible accurate de-
terminations of cobalt in alloy heats while
these are being held at pouring temperatures
by the smelter. Thus a discrepancy in cobalt
content of an alloy can be discovered before
expensive castings are poured.
In the new method, a sample is dissolved
in acid, the cobalt oxidized with a definite
excess quantity of standard potassium fer-
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ricyanide, and the excess determined by
titration with standard cobaltous nitrate
solution. The amount of cobalt in the sample
is calculated from the amount of ferricyanide
used for its oxidation.

CAMERA BECOMES A
PoLice WITNESS

FFICER Rollye H. Galbraith of the

California Highway Patrol has a posi-
tive method of recording the actions of law
violators who cross his path in the vicinity
of Lancaster, California. On the dashboard
of his patrol car Officer Galbraith has in-
stalled a “robot witness” in the form of a

— o~

The camera that pictures speeders

Filmo 70 camera that records the action of
the car being “tailed.” A photronic cell ex-
posure meter is mounted in a bracket beside
the camera.

“You can’t argue with a motion picture,”
is a statement football coaches have been
making for years, and in bringing “witness”
movies to the police court, Officer Galbraith
is pioneering in a field that promises great
results.

For definitely proving a case against
speeders, why not fasten a second speed-
ometer in front of the camera, so that its dial
would appear in a lower corner of the field,
with the speeding car visible in the same
picture?

IMPROVED SURGICAL
SuTURES MADE OF
NyLon

YLON mono-filament is now being used

to make surgical sutures. Nylon, the
same Du Pont material that will enter into
fine hosiery, is a man-made, protein-like
substance derived basically from coal, air,
and water, characterized by extreme tough-
ness and strength, and possessing the pe-
culiar ability to be formed into fibers and
into various shapes such as bristles and
sheets.

The new sutures have been tested by more
than twenty important hospitals and medi-
cal centers throughout the country, and
declared a marked improvement for dermal
sutures. It is said that they are practically
non-irritating to the tissues, do not de-
teriorate in the presence of infection, and
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How

Mickey Mouse
joined our family

» “Plastic dishes with pictures
of Mickey Mouse—how in the world
did Westinghouse get into that
line?”” asked a buyer. Well, it’s an
odd story, showing how the logic
of production sometimes leads to
surprising answers.

o Among the many electrical
products that we make are the out-
lets, switches, plugs, fuses and other
little connections needed in a wir-
ing system. They are known as
Bryant and Hemco wiring devices,
and are made in our factory in
Bridgeport. In 1928, when the
amazing possibilities of plastics were
startling industry, we took over a
nearby plastics plant to mould these
various devices.

o The capacity of this plant
was greater than our needs, so we
either had to cut it down or find
new uses for plastics. About that
time, scientists created new plastics
in vivid, rainbow colors—marvel-
ously suited to tableware, toys,
smokers’ fittings and hundreds of
such things. It seemed a long jump
from dynamos and motors, but we
had the plant and the plastics, so
we plunged into the new field.

» Famous designers went to
work — skilled tool makers made

hundreds of new dies — we hired
salesmen who knew dishes and tum-
blers rather than switches and plugs
—and almost before we knew it, had
an important new business on
our hands.

o Owr first big kit was with chil-
dren. They were delighted with
fascinating dishes decorated with
pictures of Mickey Mouse, Snow
White, and other lovable people
who live in story books. We have
sold millions of dishes glovifying
Mickey and his gang! And millions
of gaily colored spoons, plates, tum-
blers and kitchenware, all identified
by the well known names they bear
—Hemcoware or Safetyware. That
ashtray on your desk, the plastic
housing of your new electric razor
or the beautiful plastic cabinet of
your bedside radio—they probably
are all of our make.

» Today, this plastics plant is
busy with orders from chain and
department stores from all over the
country...from sales organizations
who use these products for premi-
ums and novelties...and from man-
ufacturers who are using plastic
parts in their products.

» To us Westinghouse people,
trained as we are to do years of
research before launching a new
electrical product, this overnight
success that seems almost to have
come out of the air, is startling and
refreshing. Actually, of course, it
did take a lot of planning and good
team work—but still, it’s fun to look
back and see how Mickey Mouse
came to join the Westinghouse
family.
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because the filament is non-capillary, the
possibility of infection penetrating the
suture and being carried into the wound
is diminished.

Because of the smooth surface of nylon,
there is less discomfort in removing the
suture from the tissue. The sutures are fast
dyed—an aid to the doctor in locating the
surgical stitch readily.

LARGE TirESs To END ALL
LARGE TIRE STORIES

IGANTIC pneumatic tires that stand
seven feet high—and considered the
largest made for actual use—are now being
manufactured by United States Rubber
Company, L. D. Tompkins, vice president,
announced recently.
The tires are of the size known as 24.00-32,
and weigh approximately 1500 pounds each.
They are of 34-ply construction, and the rub-

A giant among tires, compared with
an ordinary passenger car tire

ber tread at places is more than three inches
thick. They comprise the tire equipment on.
large LaTourneau Tournapull earth-moving
machines used by the Guy F. Atkinson Com-
pany, of Los Angeles, in building the Han-
sen Dam near San Fernando, California.
These machines are capable of carrying 30
cubic yards of earth at a speed of 17 miles
per hour.

Each tire, when inflated—the tube itself
weighs 100 pounds—has a load capacity of
about 12%% tons. Three men, using a special-
ly designed derrick, require five hours to
change one of these tires.

Shipping of the tires necessitated the use
of open-end railroad cars, as the doors on
the ordinary freight and express cars were
not large enough to get the tires through.

Lunc CoLLAPSE TO
CoNTROL TUBERCULOSIS
OLLAPSE of the lung for persons suf-

fering from tuberculosis has been
found by the Chicago Municipal Tubercu-
losis Sanitarium to be twice as effective
a treatment as other measures directed
against the control of the disease. A critical
study of 7341 cases is reported by Drs. Fred-
erick Tice and Allan J. Hruby of the Chi-
cago institution in the Journal of the
American Medical Association.
Of the 7341 patients observed, over a
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6 1/2-year period, 3090 were subjected to
lung collapse for more than three months,
337 for less than three months, and 330 had
pneumothorax attempted. The other 3584
patients were controls.

Broadly, the results were twice as good
with the treated patients as with the con-
trols and were better still in comparison
with the life expectancy of patients with
open tuberculosis as revealed in the medi-
cal literature.—Science Service.

SicHT AND SoUND TORQUE

INpICATING WRENCH

NEW type of torque measuring wrench
which can be applied to any detachable
socket having a Y-inch square drive open-
ing, is now on the market. This wrench is
of the reversible ratchet type and is designed
to indicate right-hand torque.
With a wrench of this type, it is possible
for the operator to tighten nuts or bolts even-

Uniform tension on series of bolts
is possible with this new wrench

ly and to any desired tension or torque load.
Closely limited torque application is now
considered essential in many types of auto-
motive, aviation, Diesel-engine and indus-
trial work.

In application, the wrench may be used
by utilizing either the calibrated scale which,
by sight-reading, shows applied pressures of
20 to 200 foot-pounds, or by a sharp sound-
signal which is given for any desired torque
from 35 to 200 foot-pounds. The calibrated
scale is read at a point where the index
shoulder crosses the scale and the sound
signal can be set by a simple device.

Accuracy of the wrench does not depend
on gears, levers or dials. Although right-hand
torque only is measured, the wrench action
reverses for left-hand turning. The 36-tooth
ratchet wheel, with twin double-tooth pawl
of the reversible ratchet mechanism, makes
possible the short operating swing of only
1/36 of a full turn. Wrench action is instant-
ly reversed by a flip of the shifter, located
flush with the head.

HicH EFFICIENCY

RAiLroAD BRAKE

NEW type of railroad brake which will

bring high speed trains to a smooth,
comfortable stop within 2500 to 3000 feet
from 100 miles an hour—about half the
distance now required—was announced re-
cently by Edward G. Budd, president of
Budd Wheel Company.

The brake eliminates the century-old prin-
ciple of a metal “shoe” pressing against the
rim or tread of the wheel. Instead, the
engineers have patterned the new brake
somewhat on those used in automobiles in
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INDUSTRIAL and LABORATORY EQUIPMENT
AT UNUSUAL PRICES

MOTOR DRIVEN FORCED DRAFT BLOWERS

TYPE H.P. R.P.M. CU.FT. MIN. INLET OUTLET PRICE
0 1/20 1750 160 41" 33" $18.00
01 % 1750 350 6%” 33 20.00
1 1/6:- - 1750 535 6 7 41" 25.00
11 % 1750 950 %" 6 30.00
1% - 1750 1900 91" T 65.00

PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY.
OTHER VOLTAGES ON REQUEST.

GENUINE Exhaust Fans, Bucket Blade,
BRONZE With G.E. & Westinghouse
PUMPS A.C. 110 Volt Motors

Suitable for Marine,
Laboratory, Factory,
Home, Etc.

RPM cu. ft. Price
per min.
1550 500 $10.50
0

Yay x 157§ 9.00 12"W 1550 950 1250

b5 i

Prx o rar 9.0 1750 950  16.50

A, X Jer 1150 1750 2200 1850

%7 x 17 20.50

A P00 1140 1650  25.00
it 1000 1750 2800 19.50
32r 1150 1140 2300 28.50
{37 1250 1140 3200  30.00
i 15700 1140 4200 35.50
1% 1650 860 3800 38.50

Nos. 1, 2, 9, 3, supplied with a.c. motor | Other voltages available at slightly higher prices.
and base, $11 00 addmonal Circular on request.

Small Piston Type Air Pump Avutomatic Heat Regulator

Can be used for
all purposes where
low pressure air is
required. Develops
1/3 cu. ft. of air
at 15 lbs. pressure.
Suitable for aqua-
riums. Takes care
of 6 to 8 tanks.
Piston type, all

brass cylinder. }
Belt driven, Uni- Operates drafts and dampers automatically.

versal AC-DC mo- Keeps uniform temperature in your home at
tor. Variable all times. Consists of a Honeywell all electric
speed.  Mounted control motor, General Electric thermostat,
on neat oak base. with all accessories ready for installation.
Complete $6.95 Complete .....iiiiiiiiaaiinn. $14.50

General Electric Immersion Heaters

COROZONE
OZONATOR

An electrical device
that converts ordi-
nary oxsl'%ent 1into L
2 one. evitalizes | gyi tanks, Kkettl t

and deodorizes the air. Suitable for laboratory, fac- 1'KW Taises femperature 100°F 3 gations ber hour)
tory, office or home. $7.50 | Fitied for 112" iron pipe thread. Can be used as 110,
220 \blt or 3 heat 110 volt.

600 Watt .......... $6.00 1200 Watt ....... $8.%5
750 Watt vee .. 6. 2000 Watt ... . 10.25
$12.00

AUTOMATIC | | gtest Model Compressor

CELLAR Suitable for
FACTORY, LABORATORY or HOME
DRAINER Qui;t—Eﬂ‘i:ient—Power{ul

Prepare for rainy season.
Keep your basement dry
at all times. New im-
proved Oberdorfer sump
pump.

Pump built entirely of
bronze, rust proof, long
life.

Has Thermal Overload De-
vice. Positively depend-
able and protects motor
against burn-outs in case
pump stalls.

Capacity, 3,000 gallons per
hour with %4 h.p. motor
at low operating cost.

Model B-2400 unit com-
plete with 110-v., $
60 cycle motor 35 ﬂﬂ

Ideal spraying outfit for all liquids such as paints,

Unconditionally Guar- engnéels etcd Can alxlso be usec}a for clceianlng, tire
% inflating, and general purposes. quipped with Gen-
anteed for One Year eral Electric, 14 HP ac. motor. Quincy air com-
pressor, ad]ustable safety valve, and 100 1lb. air
Literature Sent on Request | gauge. A heavy duty Plummer spray gun with 15
feet of hose. Weighs only 60 lbs. Price $39 so

Complete and ready for operation. L}

PIONEER AIR COMPRESSOR CO., Inc.
120-s CHAMBERS ST. NEW YORK CITY, N. Y.
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PATENTS

TIME
COUNTS

in applying for patents. Don’t
risk delay in protecting your
invention. Send sketch or model
for instructions or write for
FREE book, ‘‘Patent Guide for
the Inventor,” and ‘‘Record of

FREE BOOK
Contains _valuable infor- }
mation relating to patent Invention’” form. No charge on

procedure. A copy will be
sent to you without charge, 1OW to proceed. Prompt, care-

Write: ful, efficient service.
CLARENCE A. O'BRIEN AND HYMAN BERMAN
Registered Patent Attorneys
5486 Adams Building, Washington, D. C.

ORK UNION

ACADEMY

Fully accredited. Prepares for college or busi-
ness. Able faculty. Small classes. Supervised
study. Lower School for small boys in new
separate building. Housemother, R. 0. T. C.
Fireproof buildings. Inside swimming pool. All
athletics. Best health record. Students from
27 states and other countries. Catalog. 42nd
year. Dr. J. J. Wicker, Pres., Box J, Fork
Union, Virginia.

ELP ror INVENTORS!

Millions have been made from ideas properly de-
veloped and protected. Send us a rough sketch or
model of your invention and we will submit com-
plete report backed by thirty years’ experience.
Confidential service; bank references furnished.
Modern equipment. We also manufacture inven-
tions in any quantities at low cost. Free booklet
“*Making Inventions Pay’’ sent on request.

CRESCENTTOOL COMPANY, Dept.H,Cincinnati, 0.

Cloth
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Numbers

“To Clothe
A Naked Mind.”

Booklet 25 cents
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that a composition shoe is used. This shoe
exerts pressure upon an air-cooled disk or
drum, mounted on the axle inside the wheel
to bring the train to a rapid, but smooth
stop. Special control devices automatically
prevent the wheels from sliding when the
brakes are applied suddenly.

The new brake solves many of the prob-
lems of high speed train operation. The
first is the effective control of a train travel-
ing at high speed. “Flat wheels,” bugaboo
of railroad men, are eliminated. Wheels
and braking mechanism no longer will get
red hot on long grades.

The new brake was developed in the
research laboratories of the Budd Wheel
Company under the direction of C. L.
Eksergian, chief engineer, who has devoted
many years of research to the development
of wheels and braking systems, in automo-
tive and other fields.

The first complete train equipped with
the new brakes is the General Pershing
Zephyr, of the Burlington Lines.

PASSENGERS

IN a year, the American railroads

carry approximately 500 million
passengers—or equal to the com-
bined population of North and
South America, the United King-
dom, France, Italy, Poland, Spain,
and Germany. More than a billion
tons of freight are also handled
each year by these carriers.

CIGARETTES ARE PIpPE

FIiLTERS

HOSE people who started that cut-down-

on-your-smoking craze, and showed
more than a million cigarette smokers how
to do it by using two cigarettes at a time
instead of one, are back at it again. This
time it’s a pipe!

They did the cigarette trick with an
aluminum holder in which you smoked one
cigarette through another, the second ciga-
rette acting as a filter. Certified tests showed
that this removed about 70 percent of
nicotine, tars, and other undesirable ingre-
dients of cigarettes.

Now they have succeeded in applying this
principle to pipes. With the Zeus cigarette
filter pipe you can smoke a “hodful” of

Above: Two half cigarettes, in the
broadened stem of the pipe shown
below, act as efficient filters
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CARD and PHOTO
STEREO-MIRROR

The only scientific single picture
stereoscope on the market.

PRICES $2.25 and $3.50

Now you can have a miniature

STEREO-MIRROR for only $1.00.
Send for leaflet
NU-MIRROR CO., Bridgeport, Conn.

GEARS

In Stock—Immediate Delivery
Gears. speed reducers, eprockets, thrust
bearings. flexible couplings, pulleys, etc. A

1 d inourChi '
Can also quote onspecinl gears of any kind.
Send us your blue prints and inquiries.

Write for Catalog No. 20
CHICAGO GEAR WORKS
769-773 W. Jackson Blvd., CHICAGO, Iil,

gives answers with great precision. It has

’ the satre scales as the Midget, described
in our former ads in S. A. 'The illustration
showsa full-size portion of the scales. Any-

ith weak eve-sight can easily use
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onc today, Monev refunded if you are not
satisfied. Price, with Instructions, $5.00.
Cash or C.0.D. Circulars free.

‘ 1 Gilson Slide Rule Co., Stuart, Fla.
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Our confidential system (hiding your identity) works
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tion Service, Washington, D.
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A sound and seri-
ous yet entertain-
ing history of man’s warfare with bacteria;
technically correct in every detail, written by
a man as high as any in his field, the style
interesting and effective, the $

language gauged to the grasp 2.50
of the intelligent layman.

The MACMILLAN COMPANY
60 FIFTH AVE., NEW YORK CITY

An ARISTO---

MORE than just
a fine watch . . .

List $50.00
SPECIAL, Only
Same Model
in Yellow

s Chronograph
with

Featured

Timing

Devices

17 JEWELS . .
GUARANTEE D|
Qur biggest selling!
Chronograph. It is a
marvelous buy, with
evervthing you need
for sport or scientific
timing. A Timekeep-
er; a 1/5th sec. Btop
Watch; a Tachometer|
which gives you .1
P. speed over|
measured distances; a
Telemeter registering
your distance away
1 year complete Guarantee, from simultaneous
mailed promptly. heck, sight and sound. Fine,

M. O. or C. O. D. Money stainless, burnished
back immediately if not steel case, handsomely
pleased. boxed.

IMPORT CO., INC., 630

S5th Ave., New York City

— ARISTO

m Y2 Price

Only- 10:: a Day
Bave over 14 on all standard office
models. Also portables af reduced pricss.
SEND NO MONEY
finish:
gt zogepl o

i b tual machines
Dl ot Y Swont riasee. Bowd At vaos,

Froe course In typing Included. e
International Typewriter Exch., pm, ng.. e tlcaza

POOR
EYESIGHT?

Try the new
PIKE Electric
Reader

A boon for elderly people and oth-
ers with poor eyesight. Wonderful
for doctors, scientists and draftsmen.

Write for free information and de-
tails of this new invention that
makes reading matter 3 times larger.

E. W. Pike & Co. Elizabeth, N. J.
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tobacco through a cigarette, and this is what
you don’t get: 80 percent of the nicotine and
tars in the tobacco; hot, harsh smoke; that
embarrassing gurgle; a nicotine-nipped
tongue; a draft of bitter pipe juice.

The appearance of the new pipe and the
way two halves of a cigarette are used as
filters are shown in two of our illustrations.

STeEEL BENCH FOR
PrecisioN LATHES

NEW all-steel welded bench designed
to provide a suitable support for pre-
cision bench lathes, has been developed by
the Engineering Department of South Bend
Lathe Works. Extreme rigidity, the most
essential feature for a bench of this type,
has been secured by scientific bracing and
generous proportions of all parts.
Smooth, flowing lines with rounded cor-
ners show a modernistic trend in shop

Rigidity and durability character-
ize this new all-steel lathe bench

equipment that is not only pleasing to the
eye, but highly practical. There are no
sharp corners in which dirt or chips might
collect, and no angular projections to form
a hazard to the workman.

Around the top of the bench is a deep
rolled rim which serves as a chip pan or oil
pan. The sides and back of the bench are
enclosed in smooth panels securely welded
to the frame work. The front is open to
permit the operator to take a comfortable
working position either sitting or standing.
The entire bench is finished in standard
machine tool gray enamel.

The lathe motor drive equipment is lo-
cated in the left side of the bench, while
in the right side are three large drawers
for storage of chucks, tools, and accessories.
Each drawer has an individual tumbler
lock combined with a latch and knob.

FirsT INTERNAL
ComBUSTION ENGINE
ProPULSION

OME time before 1826 a New England

inventor, Samuel Morey, ran a small
boat on a lake near his Oxford, New Hamp-
shire home with a “spirits and turpentine”
motor. The experiment attracted no par-
ticular attention at the time. Morey’s boat
—probably only a model, although this is
not entirely clear—was only a mechanical
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A REAL PRECISION
POCKET FIELD GLASS
++.+.BAUSCH & LOMB

o Here is a new glass for sports, nature
study, sight-seeing—an instrument that
fills the need for a fine field glass with
wide field of view and brilliant, sharp
image, but with light weight and com-
pact size. Slip the Balar into your pocket
or hand bag; keep it handy for a quick,
clear view. Ideal for foot- r

ball, theatre, all spectator
use. At your dealer’s, or
postpaid . . . . .
Bausch & Lomb field glasses
and binoculars are $19.50 to
$132. Write for catalog.
913 LOMB PARK ROCHESTER, N. Y.

“STRAIGHT SHOOTING" New booklet

by Marlin, packed with useful information on hand-
ling and care of firearms. “Mistakes to Avoid In
Shooting; How to Set Up
r ee grams and photos to im-
prove marksmanship.
FREE at your dealer’s or send 6¢ to Marlin Firearms
Co., 65 Willow Street, New Haven, Conn.

Jlarlz‘n Firearms Co. {5y

Yest \
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P. 0. Box 1118, Dept. 4810, Chicago. lll.

320.00

® Now all the marvelous thrills of
viewing Nature’s wonders can be yours
at a price within your means. This
fine quality 425-power Wollensak Mi-
croscope reveals to your startled eyes
thousands of Nature’s hidden life
forms—some of rare, gorgeous beauty,
others monstrous and horrid.
You see them in sharp detail
—clearly, impressively defined.
Magnifies from 100 to 425 di-
ameters, in steps of 25. A life-
time of use for only $20. Also
150-power at $14.50. At
stores or direct, postpaid
(or C.0.D.).

WRITE FOR FREE BOOK!

Wollensak Optical Co., 773 Hudson Ave., Rochester, N. Y.
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ATLAS PRESS CO., 1066 N. Pitcher St.,

( Kalamazoo, Mich. )

( Please put my name down to receive your
new 1940 Catalog on [0 New 10” Lathes

( O New 6” Lathe O New 7” Shaper O Drill }
Presses O Arbor Presses []J Vises.

Name ........oiiiiiiiiiiiiiiiiiiiieeaa,
((BAdress .......ooovvviiiiniiiiiiiniiinns J

SPEGIAL 31 RIFLE BAl 30-06

Assembled, refinished and proof tested. Used selected
barrel, 24” heat treated receiver, properly head spaced.
Suitable for Legion Posts and Hunting, Length 447,
weight 9 lbs., shipping weight 16 lbs. Price $18. Cata-
log, 286 pages for 50 cents. New circular for 3¢ stamp.

FRANCIS BANNERMAN SONS 501 Bway. N. Y. City

'WANTED: MANUSCRIPTS)

New York Book Publisher respectfully solicits
worthwhile manuscripts for publication on
Royalty or Co-operative basis.

FORTUNY’S, Publishers—67 West 44 St., N. Y. C.

NEW AUTOMATIC ADDER, $3.75
~ Makes adding easy. It’s accurate,
quick, durable and easily operated.
A\ Capacity 8 columns. Savetime, brain
/ Fully guaranteed. Price
L\ o $3.75 dclivered. Agents wanted.

work and errors, 85,000 pleased
J. H. Bassett & Co., Dept. #1,Box 302, Altadena, California

owners.

G. E. FRACTIONAL
A. C. MOTOR

Shaded pole type 3,000
RPM 3/16” shaft, 215” x
37 “over .all dimension, c
Ideal for thodels, small oil
or water pumps, fans, etc.
Shpg. wt. 3 1lbs. Brass bushed grooved
2" ﬁbre PULLEY, 19c.

ALNICO
tMI-\GNET BARS
Strong enough to bal-
ance in mid-air. Can [P
be used for hundreds ¢
of experiments.
A Sensitive Relay 2500
Ohms 8 M.A. IDEAL for
PHOTOCELL or Capacity c
Devices.
1923 110 Volts A.C. Relay, $1.25

Please Include Postage

Established
64 Dey St. N.Y.C.

«a INVENTIVE

INVENTORS: Send immediately for your coples of
our big new FREE BOOKS, “Patent Protection”
and “Selling an Invention.” Sixty-eight pages of in-
teresting facts. Tell how Patent Laws protect you;
kind of sketch or model needed; simple steps to
take without cost; how successful inventors have
secured financial assistance; show interesting in-
ventions; illustrate important mechanical move-
ments. Other men have read and profited by these
books. With books we also send Free Evidence of
Invention form, that you can use to establish date
of disclosure. Prompt service, reasonable fees, de-
ferred payment plan, Strictest secrecy. Highest ref-
erences. Write us today. The facts in our books are
worth money to the man with a good invention. Ad-
dress : Victor J. Evans & Co., Registered Patent At-

torneys, 120-L, Victor Building, Washington, D. C.
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curiosity. Not even the inventor could fore-
see any practical implications to the
achievement. He contented himself with
writing a letter to the American Philo-
sophical Society in Philadelphia about it.

Looking backward it is different. This
was probably the first time in history that
propulsion had been achieved and distance
covered by means of an internal combustion
engine, and the little boat may have been
the dim morning star of the motor age.
The engine is described by Frank A. Taylor,
Curator of Engineering of the Smithsonian
Institution, in a descriptive catalog of the
mechanical collections of the U. S. National
Museum.

Morey’s model unfortunately is no longer
in existence. The inventor did not even try
to get an American patent on it. All that
remains is his description of the device,
summarized by Mr. Taylor as a vapor engine
in which “a vacuum was produced in the
cylinder by firing an explosive mixture of
air and vapor from common proof-spirits
mixed with a small portion of spirits of tur-
pentine.” A model of this engine ran
smoothly for several hours, but there is no
record that a large engine was ever built.

SUNLIGHT AND
AGRICULTURE

CIENTISTS in the laboratories of the

Hawaiian Sugar Planters’ Association
in Honolulu are now working on a project
which promises to bring the sunlight fac-
tor within the realm of predictability for
farming. Their experiments indicate that
sunlight and its effects upon agriculture
can be measured with a fair degree of ac-
curacy. The implications of such a discov-
ery for agriculture are far-reaching.

The inquiry grew out of experiments
which the Experiment Station has long
been conducting in the water-absorption
rate of growing cane. These experiments
revealed that there is a direct and calculable
relationship between the intensity of solar
radiation and the “thirst” of the cane.

Indeed, so sensitive is the plant to the
sun that a mere wisp of cloud, passing
across the face of the sun, will definitely
affect the water consumption of the cane.
After sundown, as every farmer knows, the
water absorption rate of a plant will quickly
diminish. But it is not so generally known
that there are similar changes in the rate
of “drinking” during the daylight hours.
These changes, it was learned, bear a
distinct relationship to the variation in
the intensity of the sun’s rays. From such a
discovery, it naturally followed that if sun
rays could be measured, agriculturists
would be able to plan production with an
almost mathematical certainty of plant
growth.

Under the dlrecnon of Dr. Harold L.
Lyon, head of the Hawaiian Sugar Planters’
Association Experiment Station, physicist
Hugh W. Brodie has been working on this
problem since 1930.

An outgrowth of these experiments has
been a parallel study of the possibilities of
a large-scale control of irrigation based on
sunlight data. This work is now in -progress
at the Hawaiian Sugar Planters’ Association
Experiment Station.

The value of such an inquiry may be real-
ized from the fact that, for every pound of
sugar produced in Hawaii, a ton of water
must be used. Several of Hawaii’s larger
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SPANISH,GERMAN OR ITALIAN

AT ONCE

"Leam by listening’’ to Cortina records, the
RAL way — quickly, easily, cheaply.

Sent on 5 Days'Approval

Most fascinating, most satisfactory method ever
known for learning or perfecting yourself in a foreign
language. Investigate!

Booklet FREE

“The Cortinaphone Short-Cut’” —-tells just what
you want to know. Interesting. Get i

Write ‘l'odaq--NOW

CORTINA ACADEMY Lauguage Speciallsts

for 50 Years
Suite 1510, 105 West 40th St., New York City
Please send me — without obhgation — your free
booklet. I am interested in (mark)

0O French (O Spanish ([ Italian [O German

Marlin Razor Blades

Old Company Slashes Selling
Costs—Offers 40 First Quality
Blades for Half a Dollar

The Marlin Firearms Company, famous
for the manufacture of fine guns since
1870, has found a way to bring the finest
quality razor blades to shavers at a frac-
tion of their usual cost.

Basic patents having expited, Marlin
pays no royaltles. And by selling in
“wholesale” quantities, with economies
in packaglng, shipping, etc., the company
effects savings which are passed on to
the consumer.

Made of the finest Swedish surgical
steel, for standard holders, Marlin blades
are offered at the unprecedented price of
80 for one dollar, 40 for fifty cents. Un-
der the company’s ironclad guarantee,
you can try these new blades without
risk. Use five, and if you do not find them
equal to the best, you may return the
balance and get your money back.

Mail the coupon today for a ‘‘wholesale” package
of these fine blades! Marlin will pay the postage.

——r Bt M it U e P sl vl vy Ever e move.

The Marlin Firearms Co.,
65 Willow Street, New Haven, Conn.

Enclosed i ciiiinnn for which send me, postage
aid, ...... Marlin Surgical Steel Blades, Double
Edge Style, under your money-back guarantee.
40 for 50c 80 for $1
Name ..oovvvinnnnnn.. eesccsseeccscasranns
Street Address ..eeeieeieneeiiiiireenecen..
City eveveeeennncneanean... State .ooovns.
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PORTER SARGENT
PUBLICATIONS

A HANDBOOK OF PRIVATE
SCHOOLS, 23d edition, 1192 pages,
$6.00. 4000 schools, 17 maps, 300
illustrations. An Annual Review and
Guide Book for all interested in edu-
cation.

“The information about schools is com-
piled with care, sifted with judicial in-
tegrity and organized with such lucidity
that it cannot help but be of immense
assistance to the parent in search of a
school for his offspring.”—Edward La
Rocque Tinker, The New York Times.

EDUCATION, 1939, A REALISTIC
APPRAISAL, 160 pages, $1.00. A
survey of education as a social process
and a great industry.

“Read and read with interest the general
appraisal. You are doing a unique work.”
—John Dewey, Columbia University.

HUMAN AFFAIRS, 1939, ca 450
pages, for Fall publication. The in-
ternational and domestic muddle rea-
listically presented.

A BRIEF SCHOOL GUIDE, 4th edi-
tion, 1939. 178 pages, 25¢.

THE SUMMER CAMP GUIDE, 4th
edition, 1939. 112 pages, 25¢.

Circulars of any of the above and announce-
ments of forthcoming publications will be
sent on request.

PORTER SARGENT

11 Beacon St., Boston, Mass.

RADIO COURSE

REGULAR R. T. I. TRAINING

A limited quantity of the $39.00
Radio Technical Institute
courses have been reprinted and
are offered to you at oniy $1.95.
Greatest value in radio training.
Includes everything about radio
servicing, amplifiers, television,
and  transmitters. Practical
W data, easy to understand, latest
facts from fundamentals to ad-
vance work. Money-back guar-
antee. Special price $1.95, post-
paid.
SUPREME PUBLICATIONS
3727 W. 13th St, Room 108, Chicago, ILL.

—WANTED—MEN—

to cast Christmas Goods, 5 and 1oc Novelties,
Toy Autos, Ashtrays, etc. Can be done in
any spare room, basement or garage and no
experience necessary. A rare opportunity
to devote spare or full time to profitable work.

‘Write Dept. S.

METAL CAST PRODUCTS CO.
1696 Boston Road New York City

AUTHENTIC REPRO-

DUCTION OF PREHIS-

TORIC AND MODERN
ANIMALS

in Royal Bronze Finish.

24 subjects, 35c each,
postpaid.
Including:
Brontosaurus
Fawn
Rhinoceros
Penguin
Frog
Lion
Stegosaurus
Sea Horse
Squirrel

Send for our complete illustrated list.

SELLRIGHT GIFTWARES CORP.
820 Gates Avenue Brooklyn, N. Y.

Actual size: 4 in, long

Turtle
Polar Bear
Steer
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sugar plantations are operable only by ir-
rigation—some plantations using as much
as from 50 to 150 million gallons of water
a day.

With such a large consumption of water
it is clear that considerable attention may
be paid to conservation—and profitably,
when the expense of pumping and ditching
is taken into account. A natural control
of sugar cane irrigation through the employ-
ment of solar radiation may have broad and
far-reaching effects, in savings as well as in
increased yields.

NITROGEN

THE nitrogen-fixation process,

which recovers that gas from the
air for use in our chemical industry
and in fertilizers, produces about
4,000,000 tons of fixed nitrogen per
year. This amount, however, repre-
sents only the quantity of nitrogen
over one-fifth of a square mile of -
the earth’s surface.

e —

BETTER MAGNET WIRE
LIMINATING the need for space-con-

suming protective coatings in many in-
stances, Formex wire, a new and superior
magnet wire, announced recently by General
Electric, is insulated with a synthetic resin
which is tougher and more flexible than the
conventional enamel coatings.

Since Formex wire requires less space for
insulation and protection, it gives the design-
er new opportunities to reduce the size of
many products. Further, electrical properties
are as good as those of ordinary enameled
wires, and tests show that Formex wire is
considerably higher in resistance to abrasion
and to the common treating solvents. When
severely twisted and then subjected to a tem-
perature of 125 degrees, Centigrade, for one
hour, ordinary enameled wire cracks but
Formex wire is not affected.

It withstands the operations of winding,
assembly, and varnish impregnation much

Knotting, stamping do not crack

a new plastic insulation for wire

Get more out of life. Make
things with our easy working
plans. 75 new, intriguing pro-
jects for the home, gifts or to sell
—models of ships, planes, e
houses; statuettes, book ¢ =
ends, etc. Learn the [
new, exclusive Handee | = 1
technique of engraving \?
on mirrors, glassware, .
trays, cabinet doors, table
tops, etc. It’s fascinating ]
and as easy as tracing.

EARN MONEY AT HOME

There’sagrowingdemand for home-
craft wares for gifts, prizes, etc.
Get started with Handee Hobbies.
Portfolio of 12 plans, 25¢

TOOL OF 1001 USES

A tool shop and power house in
one. Plugs in any electric
#4 socket. Grinds, drills, polishes,
.‘ cuts, carves, routs, saws,
sands, sharpens, engraves,
all materials.
Write for free 64-page
catalog. Shows
Handees $10.75 up.
‘CHICAGOWHEEL & MFG.CO.

1101 West Monroe St.
Dept. SA Chicago, IIL

AMBITIOUS MEN READ THIS

The Plastex Industry needs manufacturers on
small scale and for big production of Lamp
and Clock Stands. Art Goods & Novelties in
Plastex and Marble imitation. Experience un-
15¢ materinl makes regular 10c
store sellers. Rubber moulds furnished for
speed production. Small investment brings
big returns. Ambitious men have chance for
real prosperity. Our free booklet will interest
and benefit you. Plastex Industries, Dept. 6,
1085 Washington Avenue, New York, N. X.

10 DAYS
FREE
TRIAL

NEeCcessary.

COMPLETE HOME-
STUDY COURSES
and educational books,
slightly used. Sold,
rented, exchanged. all
subjects. Money-back

SED _jence
v 2esponC e
Co Coufs

guorantos, Cash paid

details and lllustrated T2-page bargain catalog FREE.

Write today!
NELSON CO., K-243 Manhattan Bldg., Chicago.

A\ LOMARA

POCKET MICROSCOPES
HANDY ¢ PRECISE

Various models

With or magnify
without 15x to 1410x

$7.50

For all types
of research
work, at home,
in the labora-
tory and afield.
Will serve the
engineer, medical
man, chemist, bio-
logist, botanist, etc.
Scientific instru-
ments with excellent
optical system.
Electric lamp aftach-
ment can be supplied.

For detailed information address
Dept. S.4. 10

C.P. Goerz American Optical Co.
317 EAST 34th STREET NEW YORK
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Editions
of
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Make them yourself; protect and preserve your copies with a

PERMO LIFETIME BINDER
It holds a year's issues

SO MANY readers preserve their copies year after year and have asked for binders that,
after thorough investigation of binders, the editors of Scientific American found a type
that is most satisfactory, considering cost, ease of handling, and durability. It holds a full
year’s issues (12) ; has an efficient patented lock; is strong and durable; and is covered with
a rich, pebbled, red leatherette beautifully stamped in gold. Magazines are bound in with a
snap and are held positively in place; no punching necessary. In ordering, state what year
(1938, 1939, etc.) is to be stamped in gold on the backbone.

Each $1.50 postpaid in continental U. S.
($2.00 postpaid elsewhere)
For Sale by
ScieNTIFIC AMERICAN, 24 West 40th Street, New York

Experimenters — Schools — Field Workers

An Accurate Balance at a Price
Within the Reach of All

L
Sensitive to 2/50 gram

Weighs up to 100 grams
Compact—No loose parts
Modern, durable construction
Small convenient size

Handsome streamline design

Now permissible for auxiliary use in
drug stores (N. Y. C. Serial B17.)

Never before a balance with all these exceptional features!

Finest Quality—Made of tested materials. Its
construction will appeal to laboratories desir-
ing the best equipment. The Bakelite cup is
unaffected by practically any substance that
can come in contact with it: the tool steel
knife edge and agate bearing will give long
life and accuracy.

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

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

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

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

Graduated in eifher the Metric System (grams) or the Apothecary’s System (grains,
drams and ounces). In ordering, please indicate which of these you desire.

BENNETT BALANCE—$8.00 plus 40c Postage

Tech Editorial Service, 26 W est40th Street, NewYork,N.Y.
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ANOTHER
MATHEMATICAL
PrRoOBLEM

ECAUSE of the interest shown in
previous problems, we offer another by
Lieutenant-Commander Kaplan. Any cor-
respondence relative to this new brain-
teaser should be addressed to him in care
of Scientific American, 24 West 40th St.,
New York, N. Y.
The problem: A hole 2 inches in diameter
is drilled through a solid cylinder also 2

i

inches in diameter, in such a way that the
axis of the drill is perpendicular to, and
intersects, the axis of the cylinder. What
is the volume of material removed?

The solution will be given in these
columns next month. Meanwhile, can you
obtain the same answer as the author? His
value was 53 cubic inches.

better than commercially available enameled
wire. It can be used to advantage in nearly
all applications where enameled wire has
been used, and in addition it can be utilized
in many applications to replace enamel-
cotton, enamel-paper, or other fabric-covered
wires where formerly a protective wrapping
was necessary.

NEw CASTABLE
REFRACTORY

S a result of its recent development
work on castable refractories, Johns-
Manville announces a new light weight Fire-
crete for making special refractory shapes,
for replacing difficult brick construction,
for lining furnace doors, and for making
small monolithic linings. The new product
is suitable for working temperatures up to
2200 degrees, Fahrenheit.

Accepted laboratory and service tests
have shown that this latest addition to this
line of products, widely used by industry
for many years, possesses an exceptionally
low heat storage capacity. This is of spe-
cial importance in intermittently operated
furnaces, since appreciable quantities of
heat are wasted in heating heavy fire brick
and then allowing the furnace to cool. Light
weight Firecrete has been shown to be
four times as effective as fire brick in re-
tarding heat, while having only half its
weight. Also, its resistance to spalling is
such that it will withstand direct exposure
to flame temperatures.

Sixty-five pounds of the material are re-
quired per cubic foot of finished construc-
tion. It can be used to form any required
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refractory shape. This is accomplished
within a short period of time simply by mix-
ing light weight Firecrete with water and
casting it into a form. Twenty-four hours
later the shape is ready to be placed in
service.

VERSATILE SURFACE
FiNisu

AID to give a hard, flick-proof finish,
with perfect adherence to most metals,
a new urea formaldehyde finish, which is
called Ultrakote Synthetic, has been an-
nounced by C. W. Haynes Laboratories, Inc.
The finish it produces has the appearance

SCIENTIFIC AMERICAN

of porcelain and is much tougher. It will
stand denting, bending, hammering, and
general abuse.

Ultrakote Synthetic can be used on any
production metal, ranging from the manu-
facture of delicate jewelry to heavy ma-
chinery, including the following: metal
kitchen cabinets, stoves, refrigerators, iron-
ers, washing machines, clocks, office ma-
chines, and many other applications. It
can be applied by spraying, dipping, or roller
coating. It bakes to a tough, flexible finish
at 150 degrees, Fahrenheit, in 30 minutes.

It can be furnished in either water-white
clear or any other color, and the “clear”
is claimed to be non-yellowing.

SoLuTION OF LAsT
MonTH’S PROBLEM

AST month, in response to many requests,
we published another problem for our
mathematically minded readers. Briefly,
it was required to find the length of a
rope with one end tied to a cow and the
other to the edge of a circular pasture
200 feet in diameter. The rope allowed the
cow to graze over half of the total area of
the pasture.

The solution of this problem, as outlined
below, requires the use of the calculus. Ref-
erence to the illustration will clarify the
symbols used by the author.

The area encompassed by the radius arm
¢ is given by the integral

ﬁoe do

This may be changed over into an expres-
sion involving only the one variable; 0,
since

0 =2acos
and

dp = — 2a sin § df
We have, therefore, by making this sub-

ﬁ (2a cos 6) 0 (—2a sin ) df =

—4ai/;3 sin 20 d6

If, for simplification, we let
y =20
then
dy=2d0
and the expression for the area becomes

—af/;' sin ¥ dy

Integrating between the limits
0= % and 0 = 04,

which for y will be
y== and Y =11,

[y Losy—smy]yx =

a* [ ¥1 €OS ¥1— sin ¥1 +7r]

Since, by the condition of the problem,
this area is to equal one half that of the
circle,

2

a [ylcosy1—s1ny1 + = ] -———
and
. T
sinys—yico8y1 =5

The value of y: which satisfies this equa-
tion may be determined by constructing a
table such as that shown below, and suc-
cessively reducing the error of approxima-
tion to whatever degree desired.

From this table, it is evident that

y1 = 109°11'18".9 (very nearly)
Hence,

0 = —;l: 54° 35’ 39”.5

and the corresponding value of o, using
200 feet in place of 2a, will be
o1 = 200 cos 54°35'39".5 =

stitution, 115.87 feet
y1 (degrees) y1 (radians) —Cosy1 —9y1c0sy1 sinyi sin ¥1— ¥1 €os ¥1
110° 1.91986 .34202 65663 93969 1.59632
109°11".3 (By interpolation, 351943 X 60 =11".3)- 1.57080
109° 1.90241 .32557 .61937 94552 1.56489
109°20’ 1.90823 .33106 63174 94361 1.57535
109°11'.3 (By interpolation, 523 X 10 = 1'.30) 1.57080
109°10° 1.90532 .32832 62555 94457 1.57012
109°12' 1.90590 .32887 62679 94438 1.57117
109°11’18".9 (By interpolation, —51— X 60 = 18".9) 1.57080
109°11’ 1.90561 .32859 .62616 94447 1.57063
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You Can Influence O’rhers
With Your Thinking

TRY IT SOME TIME. Concentrate in-
tently upon another person seated in a
room with you, without his noticing it.
Observe him gradually become restless and
finally turn and look in your direction.
Simple—yet it is a positive demonstration
that thought generates a mental energy
which can be projected from your mind to
the consciousness of another. Do you real-
ize how much of your success and happiness
in life depend upon your influencing others?
Is it not important to you to have others
understand your point of view—to be re-
ceptive to your proposals?

How many times have you wished there
were some way you could impress another
favorably—get across to him or her your
ideas? That thoughts can be transmitted,
received, and understood by othets is now
scientifically demonstrable.

This FREE Book Points the Way

The tales of miraculous accomplishments of mind
by the ancients are now known to be fact—not fable.
The method whereby these things can be INTEN-
TIONALLY, not accidentally, accomplished has been
a secret long cherished by the Rosicrucians—one of
the schools of ancient wisdom existing throughout the
world. Werite for the free copy of the fascinating
sealed book, “THE SECRET HERITAGE,” which
explains how you may receive this unique wisdom
and benefit by its application. Address: Scribe T.G.C.

T he RoSICRUCIANS
(AMORC)

San Jose, California
(NOT A RELIGIOUS ORGANIZATION)

$5 STRAIGHT GRAIN -

GENUINE IMPORTED

BRUYERE ROOT N 0W$l

BECAUSE of minute, al-
most indiscernible surface
flaws which in no way im-
pair smoking quality.

Remember,StraightGrains
cannot be made at will ..
they must be discovered.
Our supply is limited so
order TODAY at this un-
usually low bargain price.

The John Surrey Smoker’s,
Manual sentfree with
every order.

JOHN SURREY, LTD.
72 Nassau 5t. R New York city
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MAKE YOUR
8 mm Movies

IN

Natural Colors

WITH THE

KEYSTONE

MKB”

Camera

326.50

with F35 lens

THE KEYSTONE K8

is one of the smallest movie
cameras in the world, being
small enough to slip in the
pocket of your coat.

It's accurate and economical
and simple to load. There are
no sprockets, loops or com-
plications of any kind.

Can be used for color pictures
as well as black and white.
Takes either single or double
width 8mm film.

F3.5 lens interchangeable with
fast or telephoto lenses—3
speeds, direct vision finder,
builtin exposure chart and
many other advantages.

Gl Mail orders filled,

Write Dept. S.A.K.

YOUR OLD
CAMERA

110 WEST 32ND ST N Y.
Waorld’s Largest Exclusive Camera

Supply House

AMERICAN
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Conducted by JACOB DESCHIN, A.R.P.S.

WHATPoOSE?

NE of the worst bugaboos the non-
professional photographer has to en-
counter in his camera work is the selection
of a pose suitable to the subject, and one
that gets away from the usual thing. Gen-

Figure 1

erally speaking, the head may be posed in
one of three principal positions with rela-
tion to the camera—full face, three quarter
view, and profile. But such a rule is much
too vague, almost too obvious, to be of real
use when the purpose is to obtain a portrait
that is alive with personality and not merely
a likeness, or what is presumed to be a like-
ness. Moreover, a true likeness is not merely
a physical resemblance, but a character im-
pression.

Posing may broadly be classified in two
divisions—the formal and the informal. The
formal pose is ordinarily associated with
the studio or the carefully arranged set-up
by artificial light at home. Figure 1 is an
example of this type of portraiture. It is
the so-called “professional” portrait type,
in which the subject is portrayed in con-
ventional style. Both subject and photog-
rapher are conscious of engaging in a
routine, a sober, methodical routine the
end result of which is the familiar “studio
portrait.” Not that this type of portrait
is a poor likeness or lacks character, but
the personality is restrained; friends of
the subject who see the picture do not quite
recognize the person they know in life.

By contrast, examine Figure 2 and see
the difference. This is the subject as we
know her, smiling easily and gracefully;
vibrant, sparkling, alive. Taken in the stu-
dio, also, the method employed was radically

different from that used for Figure 1. The
subject lighted a cigarette and was allowed
to act naturally, to converse and generally
to be “her self.” When things looked ripe,
the shutter was clicked and a precious mo-
ment was caught forever. Figure 2 is as
much of a portrait as Figure 1, but which
would you vote for if you had to make a
choice between the two for a prominent
place on your bureau?

Figure 2 is an example of the modern
treatment in portraiture, and so are the
others reproduced here. Figure 3 is an
outdoor shot in the informal manner. A
miniature reflex camera was directed from
overhead to record a characteristic pose
and expression, entirely unrestrained and
completely at ease. It is easier outdoors to
make shots of the informal type with suc-
cess, partly because of the diffuse and
all-embracing nature of daylight, which per-
mits exposures without having to be too
much concerned with light arrangements,
partly because subjects seem to be less
camera-conscious outdoors. This is one rea-
son why one frequently hears the comment
that “the best picture ever taken of me was
a snapshot at such-and-such a picnic” . . .
or boat ride or hike.

Figure 4 is another indoor portrait by
artificial light. The subject, seated on a
bench, leaned back, resting on her hands
and turning her head toward the camera.
In the final printing-it was found that the
best result could be achieved by selecting
the head alone and enlarging that to the
full dimensions of the print, and Figure 5
shows how this was accomplished to the
great enhancement of the result. Incident-
ally, many a portrait negative may be im-
proved by the simple expedient of deleting
the non-essentials and concentrating on the

Figure 2
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Figu;e. 3

face alone. The angle of the head adds
considerably to an impression of liveliness,
gayety, movement.

Rules, they say, are made to be broken
but here is one that you will do well to
follow: never have the portrait subject
facing the camera with both shoulders on
a line with the lens. Have one shoulder
nearer the camera than the other. When

the subject then turns her head toward the
camera, the result will be much more agree-
able. Thus, Figures 1 and 4 were posed
with one shoulder toward the camera, and
Figure 2 with the shoulders at a slight
angle.

The lighting arrangement for Figures 1
and 4 consisted of a main, diffused light,
combined with a soft spotlight; Figure 2,
a spotlight and a soft main light from be-
low, and Figure 3, daylight, with the sun
furnishing both general soft illumination
and a spotlight effect.

But why is the subject always smiling,
one might ask? The answer to that one
is: the subject is most characteristically
presented in this way. She is at her best

e

- ™ id‘l _‘f-"
Figure 5

and most revealing when she smiles. An-
other subject might be untruthfully pho-
tographed while smiling, but whether the
subject should smile or not is entirely an
individual question. One cannot make gen-
eralizations; study the subject and record
the most favorable and attractive pose and
expression.

Way A FiLE?

OU do not have to have a regular pho-

tographic filing device of any kind.
You may store your negatives in ordinary
envelopes and keep them in the bureau
drawer, or in a cardboard box of some sort.
This kind of makeshift. arrangement may
be good enough for your purposes. But
for those industrious workers who accumu-
late large numbers -of pegatives, particu-
larly where the negatives vary in size, a
somewhat more elaborate system will be
found not only convenient but essential.
Especially will this be true for the man
who intends now and then to dabble in
journalistic photography where the ability
to find negatives quickly when needed is
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COMBINES THE EASEL AND
PAPER STORAGE CABINET
IN ONE

Here’s an enlarging easel combined
with a paper storage box that reduces
the movements involved in the en-
larging routine to a minimum. The
easel is actually the cover of the
paper storage box and requires but
the lifting of the cover to obtain a
sheet of paper.

Margins are easily and accurately
controlled on this all-metal easel by
simply pulling out a lever. The white
matte surface facilitates focusing
image arrangements. Margins are
automatically correct and even, with
appropriate border. The PAPER
(up to 14 x 17 inch size) is right in
the storage cabinet which is the base
of the easel—available at a second’s
notice ‘by just lifting the cover.

HERE ARE A FEW OF ITS
FEATURES :—

I Locks in position the upper edge of the
paper, before removing the hand when
locating the paper on the easel.

2. Paper held securely at this stage by
spring hinges.

3. Control by single lever of both upper
left corner paper stops, with provision
for unequal margins if desired.

4. Unlimited widths of white borders from
3/16” to 174” indicated at a glance in
scale.

5. Opening of frame (A) in advance of
member (B) graduated by stop-screw.

6. Paper storage, light proof, drawer mea-
suring 15 x 18 v IY4.

7. Non-skid corrugated rubber on bottom.
Beautiful finish.

$9.75

MAIL ORDERS FILLED

170 WEST 32ND S5TF N.Y.

World's Largest Exclusive Camera
Supply House
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ENLARGING

e Groatost Tl
in Photogtap
ENLARGE YOUR SMALL
SNAPSHOTS INTO CLEAR
PRIZE WINNING PRINTS

WITH

SCIENTIFIC AMERICAN OCTOBER - 1939
of the utmost importance. The lack of a
good system may frequently mean the dif-
ference between a sale and a missed oppor-

tunity to cash in on one’s hobby.

IS INSPIRED BY

Wem. Penn

Like the famous Quaker, we
are famous for fairness.
 That’s why thousands trade
here, personally and by mail!

S/ (USED CAMERAS) |

Sold on our “Famous for Fairness'’ 10-
Day Money-Back Guarantee.

Foth Derby 15 V.P. F3.5 Focal
Shutter

Frower Crose-Up

OR rendering details in flowers, the
close-up supplementary lens is fre-
quently employed to advantage. The picture
of hollyhocks reproduced here, for example,
was made with a miniature reflex equipped

Plane
12.9.

WIN $50 EASH‘

Contenders in the
4th Annual Scientific
American Photography

Contest

are eligible to compete for
a $50 Cash Prize, in addi-
tion to the other awards,
for the best picture se-
lected from those which

Argus Model C F3.5
Kodak Retina 1, F3.5 .

Kodak Retina 2, F2 $7
Dollina Model 2, Brand New F29

Coupled Range Finder 36..
Super Sport Dolly 214” x 214”7 F28
Tessar, Coupled Range Finder, with
Built-in Exposure Meter, New..$56.50
Zeiss Super Ikonta B, Latest Model,
F2.8 Tessar $97.50
Zeiss Super Ikomat A, F3.5 Tessar $49.50
Primarflex 2143’ x 213" Reflex, F2.8
Trioplan $87.50

Complete \

have heen made on Federal with F.6.3 Zeca 6 x 9 cm. Double extension,
Enlargers. Anastigmat plate and ﬁlm pack, F4.5 Tessar,
3 9. ran $34.50
Be sure to send you; Lens. 3147 x
prints, with a notation o $
: 34.50 v

5
314” x 414” R.B. Graflex, Series D
F35 Tessar 3110.00
Zeiss Mirroflex 9 x 12 cm. F4.5
TeSSAT «.ceeeecnncnnanns $49.50
Penn’s Personal Shopping Service
saves time and money. Write for
details and free catalog. Desk 22.

?ﬁ#wui 7For Facreoa

pEn CAMERA

EXCHANGE v

L 126 WEST 32..5T. NEW YORK CITY

the enlarger used, to Sci-
entific  American—not  to
Federal Stamping & Engi-
neering Corp.

Slightly Higher
on West Coast

e

;-u Sy
Efat;
E D E pA Min, afrm "
fo it l.l'.re

2

ASK YOUR DEALER OR /q o
WRITE FOR CATALOG.

FEDERAL STAMPING & ENGINEERING CORP.
Dept. SA 25 Lafayette Street, Brooklyn, New York

“Hollyhocks™

with a proxar supplementary lens which
permitted an approach to the subject much
closer than that possible with the unaided
lens. Incidentally, the picture shows the
flower in several stages of development,
from the closed bud onward. In the present
instance, some foreshortening may be seen
in the near petals of the largest blossom,
although it does not appear to be objec-

The Prizes Given for the Best Photographs in

Each Division will be tionable.
$ [ First Prize Second Prize
0 250 “‘Lifetime” 0 125
LnSNéINES VIVZ':'T):! Loumﬁigss WATCH Firra RocHESTER
IhirayBrize INTERNATIONAL SALON

Fourth Prize

One FEDERAL #£120
TION PRINTER (List ENLARGER (List

One FEDERAL 11636
VARIABLE PROJEC-

NTRIES are now being invited for

in PRIZES

Fourth Annual

SCIENTIFIC AMERICAN

Price $29.50) Price $17.95)

Five Honorable Mention Awards, each consisting
of a one-year subscription to Scientific American
Remember that these prizes are to be given in each
division—or a total of six watches and six enlargers
totaling $1327.35 in value, including the 15 subscrip-
tions to Scientific American.

*Watch winners may make their own selection of

pocket style or gentleman’s or lady’s wrist watch. |

AMATEUR
PHOTOGRAPHY CONTEST

VERYONE who owns a camera has

a chance of winning a valuable prize.
Make plans now to enter your prints in
this contest. You may enter any or all
of the three divisions, but not more than
two prints may be entered by one con-
testant in any one of the divisions.

Specific rules for this contest were pub-
lished in our September number. Be
sure to read them before you submit
prints.

The contest will be judged in
three divisions, as follows:

Division I. Human — including
portraits and other camera studies
of people.

Division 2. Landscapes—including
all scenic views, close-ups of parts
of landscapes, seascapes, and so
on.

Division 3. Action—including all
types of photography in which ac-
tion is the predominating feature.

In each division there will be prizes
of two Longines watches—*‘The
World’s Most Honored Watch”’—
and two Federal Enlargers, as well
as five Honorable Mention Awards.

This Contest Closes December 1, 1939, at Which Time All Entries Must be in the Hands of

the Judges.

Photograph Contest Editor, Scientific American

24 West 40th Street

New York, New York

participation in the Fifth Rochester
Interndtional Salon, to be held at the
Rochester Memorial Art Gallery, Roches-
ter, New York, from January 15 to Febru-
ary 25, 1940. The closing date for the
submission of entries is December 14. En-
tries are divided into commercial and pic-
torial groups. Fee is $1 which includes
the right ‘to submit to the maximum of 6
colored lantern slides, 4 monotone prints,
4 color commercial prints, and 4 color pic-
torial prints.

ViEw CAMERAS
IN DEMAND

ECENTLY we have been noticing a

considerable revival of interest among
amateurs in the use of the view type camera.
Particularly does this seem to be true of
the 4 by 5-inch view, such as the Korona
and the newly introduced Crown. Second-
hand view cameras of this type that appear
in the stores do not seem to stay very long,
and one frequently hears favorable com-
ments concerning the use of a type of cam-
era that has usually been associated only
with professional studio workers. While the
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view camera, even the 4 by 5, is limited
because it has to be used on a stand, many
find it ideal for indoor portraiture and other B “ Y o N l I
subjects; even landscapes. The 4 by 5 size,
the “miniature” of the 8 by 10 and 11 by 14,
is easily carried in a small fiber case, to-

gether with the necessary film holders and
so on.

Here are examples of how

you can buy the camera List Down Monthly
PHOTOGRAPHING THE gou vant on our Nationsl NEW CAMERA LG LT
TOY POMERANIAN well known 'lcal‘:l‘em ami!1 ace (Monthly Payment includes nominal carrying charge)
. :ie;:}i‘l,::’ gea::s_a e nwnder ®Leica Standard Model—Elmar f.3.5 lens ..$ 87.50 $ 9.00 $10.00
WALK in the park for the express pur- Send for free descriptive ®Minature Speed Graphic 2%x3%—K.A.£4.5. 111.00 1200 12.00
pose of making a photograph of Sandy folder and order blank for ®ATgUS C-2 ...............oooiiiiile 25.00 4.00  4.00
offered an unforeseen problem. Sandy was camera you want. Or bet- ORolle}cord I 77.50 8.00 9.00
bedi h d d . ter still, send 25c¢ for our e@Rolleicord I-A 57.50 6.00 6.00
obedient enough and wou stay In one complete Handbook & Cata- @ Automatic Rolleiflex 6x6cm . ... 17.50 16.00
place for minutes at a time, but he seemed log. (Refunded on your gRecomar 33 7.00 7.00
first purchase.) Size 81, x 25'00 25'00

= g - 11”7, 85 pages, 175 illus- . g
Wm s i trations. Contains valua- ®Super Ikonta B : . 17.50  17.00
¥ ~ v . N ble articles, descriptions and ®@Super Sport Dolly—Meyer Trioplan f.2.9 lens g 4.00 4.00

] g - prices of leading cameras @ Voigtlander Baby Bessa—Voigtar £.3.5 lens . . . 5.00 5.00
and accessories. o Korelle Reflex I—Cassar £.3.5 lens ........ . 7.00 8.00

o Weltini—Cassar £.2.9 lens .............. it 9.00 9.00

Send 25c @Perfex 44—£.2.8 1o0S ............i.no . 500  5.00

; @Bell & Howell Filmo 141-A, 16mm ........ ! 12.00 13.00
Refunded on your first purchase @ Cine Kodak Eight Model 60 ............ i 7.00  8.00
®Kodascope Eight Model 50 ............ I 4.00 4.00

USED CAMERAS (Fully Guaranteed)

®Forth Derby—Anastigmat f.3.5 lens ......$ 15.00 $ 4.00 $ 4.00
@ Voigtlander Brilliant—Anastigmat Voigtar 4.5 18.00 4.00 4.00
®Leica III-b—Summar 50mm f.2 lens ...... 20.00 21.00
®Recomar 33 ......... . ...l ) 5.00 5.00
@ Certo Dollina II—Radionar f.2.9 lens ...... . 4.00 5.00
®Korelle Reflex I—Victar £.3.5 lens........ ) 5.00 5.00
@ Cine Kodak Eight 20 .......... B Ba006000 g 4.00 4.00
@Goldi Zeconar f.2.9 lens ........ooeinn. i 4.00 4.00
@Argus C-2 £3.5 lens ....coviiiiiiian, 5 4.00 4.00
SUPPLY

ATIONAL TARGET & SUCCCL | . .
ot i Complete lines of guns, outdoor equipment on same terms.

“Sandy” |

to be frightened at the sight of the camera .
and would not behave normally. Sometimes BETTER PICTURES WIN P RIZES
he cowered; at other times he was fidgety
and nervous. One of the difficulties was and
getting his ears to stay up. This was finally
accomplished, after many attempts, by some- “SO YOU WANT TO TAKE BETTER PICTURES”
one standing just behind the photographer
and, by one sign and another, convincing By A. P. PECK
Sandy that he should bring his ears up.
Several snapshots were made with a reflex
miniature, one of which is reproduced here. IS THE ONE BOOK

Associate Editor, Scientific American

that shows you, simply
Tue CAMERA and in understandable
Sissy PHILOSOPHY language, how to take the
i best pictures under all conditions.

ERSONALLY, we like to buy a camera

in a brand new condition, never handled
before outside the photographic store. We
like to have the feeling that any wear and

“Pictorial appeal and technical excellence” are yours for the choosing when
you snap the shutter. You must first, however, be familiar with certain funda-
mentals of composition and camera operation. These fundamentals are diffi-
cult to dig out of the average book, but not when you have a copy of “So You

tear accruing to a camera has come as a Want to Take Better Pictures” at hand. You learn as you read, easily, pain-
result of having been handled and used by lessly, without having to wade through a mass of material that holds no immedi-
us in the course of our picture-making ac- ate interest.

Lihlaliy WL goes on .an.d the camera Written expressly for those millions of camera owners who have their
SR ) AL 9 condition it is comfortable developing and printing done at the photo shops, the lessons which it
to kn9w that it became so because we had teaches are simple and straightforward, uncomplicated by formulas and
used it frequently. The camera, by these directions meant only for the darkroom fan.

signs of wear, becomes associated with our

personal experiences and the pictures we YOU NEED NO OTHER
made with it. 16 Chapters BOOK TO GUIDE YOU

We admit that, like other camera users, Over 200 Pages ALONG THE PATH $ per
we des.ire occasionally.—and, when we ca | Dozens of Illustrations _ Copy
afford it, fulfill the desire—to trade in our THAT LEADS TO (Plus 10
camera for a new one, one equipped with Board Covers BETTER PICTURES cents postage)
the newer gadgets. They are hard to resist,

these handsomely contrived, new camera
models, not only because they are good to
look at but the new gadgets are real im- bd 6‘1

provements and signify advances in cam- UNN CO" INC'

era design. Nevertheless, no matter how 24 West 40th Street New York City

Order direct from
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ABE CoHEN's EXCHANGE
The #ou:e oj pﬁotoytapﬁfc Values

142 FULTON STREET, NEW YORK, N. Y.

F@A Illustrates latest methods in Photog-
g Home Movie Making, for
. Offers hundreds of
amazing money-saving bargains in still
and movie Cameras, Lenses, Films,
o= etc. Used equipment accepted in trade.
Satisfaction guaranteed or money back with 10-day
trial privilege. WRITE FOR FREE BARGAIN BOOK!
CENTRAL CAMERA CO.
230 S. Wabash, Dept. 119, Chicago, U.S.A.

No. 20—$1.50 No. 50—$1.50 No. 250—$2.50

For No. 1 Flood bulbs For No. 2 Floods

Buy these VICTOR

s and you’ll be well equipped
Un tts for indoor photography!
SE

No. 250 for broadlighting, No. 50 for

point- or highlighting and No. 20 for cross-
lighting to fill in the shadows; and you can make
indoor pictures of almost every description with
every assurance of success. The modified para-
bolic shapes and bright frosted interiors of VIC-
TOR Reflectors make them so effective that rapid
exposures may be used.

Buy from Dealers — Write for Folder

. 109 Colfax, St.
J. H. Smith & Sons Corp. ritith.  Indians

SCIENTIFIC AMERICAN

long or how short the period during which
a camera is actually in our possession it
was a new one when we bought it and that,
for us at least, is important.

There are persons, however, who look
upon this camera sissy philosophy with dis-
dain. They prefer an old camera, a used
camera, and they don’t care how many
people had used it before they took posses-
sion. A camera is a camera, they say, and
what’s the difference so long as it works?
Well, that’s one way of looking at it, and
maybe we’re wrong. But we know that
many people agree with us and would
rather save up the few extra dollars re-
quired to make the sum asked for by the
dealer than to buy an old camera now,
because they do not have the few extra
dollars, for the mere sake of immediate
acquisition.

Book PLATE

SUGGESTION

HE backlighting of the leaves and the
simplicity of the arrangement were the
things that attracted us to the subject of
the hanging rambler branches. A red filter
was used for the sky and the moment was
awaited when the cloud mass moved along

Design for a bookplate

into the desired position behind the subject.
Because of the near view, the clouds were
naturally rendered very soft-edged so that
the purist might object to the picture on
this account, declaring that the clouds have
too much the appearance of a piece of cot-
ton pasted in the sky. However, clouds do
not always have to be rendered sharp. One
does feel, however, that the picture is some-
how incomplete. A solution that immedi-
ately comes to mind is the use of the print
for a bookplate, with the usual wording
lettered in the roomy space in the lower
left part of the print.

CARRYING FILTERS

N carrying filters and supplementary

lenses of the proxar and distar types,
provide yourself with individual cases of
hard - leather or Bakelite, if these are not
furnished with the filters and supplemen-
tary lenses when purchased. Carrying these
items in the vest pocket or carelessly in
the pocket without any protection whatever
is bound to result in dust-covered elements
that are also likely under these conditions
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PHOTO

FAMOUS

EST. 1906 Mo U

For exhibitors, advanced ama-
teurs, photofinishers, profes-
sionals, and snapshot mounting.
Sizes and styles to fit any print.
i dealer cannot supply you,
send $1.00 for postpaid assort-
ment, or write for free Circular
B-510.

THE GROSS PHOTO SUPPLY CO.

1501 W. Bancroft Street, Toledo, Ohio

TIMES AS MUCH FILM

FOR YOUR MONEY

35MM SPECIAL!
25 ft. 89c « 100 ft. $2.75

RELOADED CARTRIDGES 3for $1.00

Eastman, DuPont, Agfa—Guaranteed fresh stock
CINA-COLOR OF HOLLYWOOD

Box 247 Hollywood, California
—
ANY 36 EXPOSURE ROLL—I.
Fine grain developed; 2. each good
exposure enlarged to approxima te-
1y 31%x4l% inches; 3. your negative
; 4. reload your magazine with Super Sensitive
%‘f;ghromatic ﬁlm.yzs exposures; 5. valuable coupon with
each order. Total Value $3.35. Yours for $1.49. California
buyers include sales tax. Write for free mailing bags.
E‘tOurhstsﬂ otC noted e:ip?rti will
each you Commercial, News,
Portrait, Advertising, Natural rom
Color or Motion Picture photog-
raphy. For pleasure or career, &pem
sonal Attendance and Home
Study courses. Free hooklet.
NEW YORK INSTITUTE OF PHOTOGRAPHY

vaporated (preserves negative for- l S—
Cina-Color of Hollywood, Studio A, Box 247, Hollywood, Cal.
‘Wonderful opportunities. Per-
10 West 33 Street (Dept. 134) New York City

“Make Money
With

Your Camera”

Photo-Markets

This 144-page book
tells what to “shoot,”
how and where. Gives
directions for submit-
ting photographs to
magazines. Lists hun-
dreds of markets for
photographs, together
with the types most
suitable for each.

Eighth Edition
Revised—Up-T o-Date
50 Cents, Postpaid

SCIENTIFIC AMERICAN
24 West 40th Street New York City
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Get this
CAMERA
CATALOG

Big new edition. Has everything
in photography. Complete line of nationally
advertised cameras--all types Pages of nation-
ally advertised equip t and li Every
item a value-buy! Save money with this FREE
photo guide. Send for your copy at once.

LAFAYETTE CAMERA DIVISION
Hadio Wire Television Inc.

Dept. 23K9--100 Sixth Av., New York, N. Y.

MAKE YOUR OWN
Polarizing Filters

(Polarizing Screen)

FOR YOUR CAMERA $1.50

Economical! Efficient posipmd
Genuine Polaroid, Type II Film.
Size: 2” x 2” with pair of 50-
40-34-33 OR 30mm. thin (B)
glass circles and sufficient Canada
Balsam cement.

May also be used for Stereoscopic
Photography.
Interesting Polaroid Catalog

K1, 10c
HARRY ROSS

Scientific & Lahoratory Apparatus
69 Warren St., New York, N. Y

Profitable Photography
with the

Miniature Camera

By Edwin C. Buxbaum, A.R.P.S.

BESIDES having a consider-
able amount of fun with the
miniature camera, making trick
“shots,” art photographs, and the
like, you can also use it for spe-
cial paying work. This little pa-
per-bound booklet of 72 pages
tells not only how to make in-
teresting photographs that are
salable to news agencies or mag-
azines but also gives many clues to
the very large number of types of
photographs that can be sold. For
those who wish to mix profit with
pleasure this booklet should prove
most helpful.—$1.10 postpaid.

For sale by

SCIENTIFIC AMERICAN
24 West 40th St., New York, N. Y.

— Photo Fans!

SCIENTIFIC AMERICAN

to be scratched or broken. You should be
as careful of these as you are of the camera
lens itself, for it must never be overlooked
that the filter or supplementary lens is
placed over the taking lens and that any
damage suffered by these elements will have
its effect on the negative.
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WHAT’S NEW

InPhotographic Equipment

(IU you are interested in any of the items
described below, and cannot find them in
our advertising columns or at your photo-
graphic dealer, we shall be glad to tell you
where you can get them. Please accompany
your request by a stamped envelope.

Zeiss 6 By 6¢cm IkorLex IIT ($199): 214

by 2%-inch twin-lens reflex camera
eqmpped with Carl Zeiss Tessar /2.8, 8cm
(3% inches) lens.
Spring pressure plate
assures film placement
in focal plane of lens.
Tessar matched with
7/2.8 finder lens of same
focal length, projecting
image of subject on

plano-convex focusing
screen. Illumination
uniform over entire

screen area. Four-times magnifier covers en-
tire focusing screen. Quarter-turn wheel
focuses four feet to infinity. Scale on
focusing wheel shows depth of field.
Albada eye-level finder in which front
element tilts forward and back as lens is
racked out and in, correcting for parallax
at all distances. Operating lever, with one
smooth movement, simultaneously winds
both film and shutter. Counter dial shows
number of exposures made. Half-turn of
lever advances film, spacing negatives
evenly and winding shutter with one mo-
tion. Shutter is Compur-Rapid with speeds
from 1 second to 1/400, bulb and self-timer.
Signal shows whether shutter is discharged
(black), wound (red), or set on self-timer
(white). Shutter release adjacent to op-
erating lever. Shutter speed and lens aper-
ture settings controlled by levers on each
side of shutter and visible in separate win-
dows on top of camera. Double exposures
and skipped frames eliminated by coupling
of film-transport and shutter-winding mech-
anism. Tripod socket accepts standard
American screw. Eyes for carrying strap.
Standard 37mm slip-on filters and lens
shade, as well as new Zeiss Ikon 35.5mm
screw-in filters, fit lens. Film is loaded in
usual way, then advanced until arrow (on
paper leader of all film) lies between white
dots on inside of camera. Hinged back is
then closed and automatic counter mechan-
ism goes into action.

Bee Bee Atras Trrpop ($7.50) : For all

types of cameras, including 5 by 7 view
and cine cameras. Three sections, all
chrome with satin finish. Has reversible
feet, peg on one side and rubber tipped
on other. Weight three pounds. When
closed, legs 23 inches long; open, extend
to 60 inches. Tripod guaranteed against
mechanical imperfections. Packed in
weather-proofed tubular container which
may be used as carrying case.

UnNivex MicrocrarHIC ENLARGER ($27.50) :
Incorporates automatic film pressure re-
lease, which permits sliding negatives with-

Bass Bargaingram

Vol. 29 179 West Madison Street, Chicago, 1Il.,

No. 9

Bass says:

“Now is the time for all good men to save
with me on 8 and 16 mm. Movie Equip-
ment. You come to headquarters when you
come to BASS . , . that’s what they said
way back in the days of flickers and beater
movements . . . and the world has been
making a beaten path to our shop ever since
s In Movies ... “You want it . . . we got

President.

A man from Bombay India
walked in the other day to
buy an

RCA 16mm.
Sound-0n-Film- Qutfit

He knew there
was nothing like
it at the price.
Now professional
results assured

. recommended
outfit includes 400
ft. turret front camera, 1”7 F:3.5 lens, high gain
amplifier with crystal mlke, u‘nrationles&s motor,
400 ft. B&H Duplex magazine, and gal-
vanometer . . . completely equipped and $935
tested by Bass. U.S.A.only.............

For 12 V. Battery operation, including batterieggso

NEWS MODEL. Ready to use . . . turret front,
with 1”7 F:3.5 lens, built-in mike, and 3 dry cells.
Lo G 0 A S B 8 00 0808806008 08B 0088 0a 8800000 $250

Yes, the decimal point is in
the right place . . . this is no
“dime a dozen’ merchandise—

ZEISS 16mm.
MOVIKON 16

Built with infinite care and
microscopic tolerances . . .
labor-of-love by ZEISS, w1th
CONTAX TYPE coupled op—
tical range finder . . . Sonnar F:1.4 lens . . .
available controls. Liberal trade-in allow- 5385

ance. Free literature on request. Fine
case included. At BASS in U.S.A........

Advanced amateurs are invited
to save $60 on this

VICTOR 5

Has what it takes to get
super shots . . . 1” Cine
Wollensak .F:1.5 lens, 5
speeds, adustable paral-
lax, geared meter,
standard interchangeable lens
mount, rotary type shutter, hand
crank, full vision focussing
through reflex finder, 3 lens
revolving turret with lock, heavy
spring-cushion control, 3 year factory

warranty. Regularly $197 50 At Bass. $'|37 50
Only ........ seecrecesctestctostanen

B&HFilmomasterProjector:“TheBuy”

No need to pay more to get gear driven feed and
take-up spindles . . . driven power rewind .
pilot ’1715g0ht . automatic switch . . . two- -way tilt

watt line voltage lamp . .
2" F 1.6 lens. Yet the price is only w1th $]3g
(£ '566063000000000000303030500000000003

WRITE FOR BASS CINE BARGAINGRAM—
66 Pages. 8 mm. 16 mm. Silent and Sound.
A true guide to Cine Buying!

ASSi

CAMERA CO.
Dept. AD, 179 W. Madison Street
Chicago, Ill.

CAMERA CROSS ROADS OF THE WORLD
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~ FASTER
. EASIER

The speed and simplicity
with which this new Zeiss
Ikon Camera operates sets it in a class apart.

You see what you are taking right side up in
full picture size on a focusing screen that pro-
vides the brightest image of all twin-lens reflex
cameras! Operating lever winds both film and
shutter at same time and snaps back into place
by itself (no accidental double exposures).
Albada finder for eye level use has automatic
parallax correction—mno part of picture is un-

. intentionally cut off.

TFitted with the fast Zeiss Tessar f/2.8 lens.
Compur Rapid shutter up to 1/400 sec. Makes
12 pictures 214” x 274 ”. Extremely simple load-
ing and handling.

At leading dealers. Write for Booklet.

CARL ZEISS, INC., 485 Fifth Avenue, New York
Dept. C-15-10
728 So. Hill St., Los Angeles

ZEISS IKON

O have the best
miniature cam-
era, you would pur-
chase the Leica. So,
too, the best enlarg-
ing equipment is
made by Leitz,
makers of the Leicar
camera. Behind
every Leitz Enlarger is
mechanical skill gained by the Leitz
Works from over 85 years of mak-
ing microscopes and other instruments
—plus the basic principles derived
from the experience of pioneering
modern miniature photography.

For simplicity of operation and ac-
curacy, the completely automatic
focusing FOCOMAT I Enlarger at
$84.00 (without lens) cannot be sur-
passed. The VALOY manually
operated enlarger is only $49.50, with-
out lens. Both take negatives up to
1 9/16” x 1 9/16”. Leitz Enlargers
for negatives up to 2%4"” x 44" also
available.

Write for FREE cata-
logs . . . Dept. F-11.

L)

o&‘“_ﬁ‘z'
E. LEITZ, Inc.

730 FIFTH AVE.
NEW YORK CITY
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out scratching, and double lens condenser | JBQPQPIKS BooKS

system for uniform flat field illumination.
Enlarger supplied with both double and
single frame masks; other masks available.
Enlarger uses standard Mercury f/3.5, 35mm
lens, focused by smooth-acting, quadruple
thread, focusing adjustment. Adjustable
ruby filter and holder of die cast construc-
tion with chromium trim, supplied. Adap-
ters available for Leica, Contax, and other
lens makes.

Rosot SEQUENCE FrasHER: Comprises base

containing flat type dry battery plus
automatic mechanism which causes one
flash bulb after the other
to be connected with syn-
chronizer of Robot II cam-
era. On top of base fits
interchangeable bank hold-
ing three flash bulbs and
reflectors. Electric cable
connects entire unit to
camera. Fitted with stand-
ard American tripod bush-
ings for attaching to “tripod or camera by
means of bracket. Device 19 inches high,
weight 22 ounces. Exposure and flash are
simultaneously released every time button
is depressed. Three bulbs may be fired be-
fore reloading. Additional banks may be
purchased for quicker reloading. Also pos-
sible to connect several flashers to obtain
more than three sequence shots. Button in
base of flasher permits instant change of
connections to fire three bulbs simultan-
eously.

LaraYETTE FERROTYPE AND CHROMIUM

PorLisu: “A little goes a long way” in
new polish for black enamel and chromium
ferrotype plates. Applied sparingly to plate
and wiped drys, it is said to provide an even
wax coating to aid in avoiding mottled effect
common in glossy prints and indefinitely
prolonging useful life of plates. Non-in-
flammable.

Bee BEe CHrROME TiLt-Top ($2.50) : Tilt-

ing and panoraming tripod head made
of steel, brass, and aluminum, plated with
chromium. Reversible tripod bushing for
domestic or foreign cameras. Five-inch
handle controls movement. Weight 14
ounces.

Cine-Kopak Outpoor GuipE (10 cents) :

Exposure data for all Cine-Kodak films,
8mm and 16mm, black-and-white and Koda-
chrome. One dial adjustment yields simul-
taneous exposure reading for all films, and
for light, average, and dark subjects with
Kodachrome. Four daylight conditions
(from “bright sun” to “cloudy dull”) and
four angles of lighting (back, side, flat
front, and open shade).

SoLAR 4 BY 5, 5 BY 7-INCH ENLARGERS:

(4 by 5, without lens, with bulb and
baseboard, $49.50; 4 by 5 wall type, without
baseboard, with wall mounting brackets,
$59.50; 5 by 7 wall type, without baseboard,
with wall mounting brackets, $59.50. Up-
right standard of heavy chrome-plated
metal 36 inches high, 134 inches in diam-
eter; reflector head seamless, double wall
construction providing circulating air
jacket; 5 by 7 models equipped with foot
switch; focusing by newly designed double
braced, double metal track system adjust-
able from either side of unit; wide bellows
adjustment permits focusing over wide
range of sizes; metal negative carrier con-

£

|
Amateur Photographers

New Wayvs IN PHOTOGRAPHY, by
Jacob Deschin. Eminently practical
from every point of view, this new
book contains nothing of theory and
nothing that the advanced amateur
photographer will not find valuable
in one way or another. It covers the
whole range of amateur photography,
discussing such things as trick pho-
tography, photomurals, retouching,
infra-red, and a number of other sub-
divisions that will not be found else-
where in as clear and concise a man-
ner. $2.85.

So You WanT To TAKE BETTER PiIc-
TURES, by A. P. Peck. 4 friendly, face-
to-face chat with the camera owner
who has his developing and printing
done at the photo shops, yet wants to
know enough about his camera and its
uses to enable him intelligently to
utilize it to best advantage. Over 200
pages, dozens of illustrations. $2.10.

UnNi1versAL PHOTO ALMANAC AND MAR-
Ker GuibE. How, when and what to
photograph in order to make money
with your camera; where to sell dit-
ferent types of prints. $1.00.

AMATEUR FILM MAKING, by George H.
Sewell, A.R.P.S. Useful to the begin-
ner as well as the expert movie maker.
Tells about films, cameras, exposure,
film editing, story telling with the
camera, and so on. Illustrated. $1.60.

CHAMPLIN ON FINE GRAIN, by Harry
Champlin. A complete hand-book on
the entire subject of fine grain, in-
cluding formulas and how to com-
pound and use them. $1.85.

PHotoGrAPHIC HINTS AND GADGETS,
by Fraprie and Jordan. How to make
all kinds of photographic accessories;
from film clips to cameras to light-
ing equipment, and so on ; 250 articles
and nearly 500 illustrations. $3.60.

PortrAIT PHOTOGRAPHY, by H. Wil-
liams. Fundamental principles of
composition and lighting, paving the
way to satisfactory results in this
garticular branch of photography.
4.35.

Puorocrapuic ENLARGING, by Frank-
lin I. Jordan, F. R. P. S. One of the
most interesting and authentic books
on enlarging. Its 224 pages cover
every phase of the subject and 75
illustrations, many of them salon-
winners, show the value of correct
technique. $3.60.

Prices Quotep INcLUDE PosTAGE

We Can Supply Any Photographic
Book in Print

SCIENTIFIC AMERICAN
24 West 40th Street New York City

BOOKS BOOKS
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sists of 5 by 7 slide-through wood frame
into which reducing, dustless type, metal
negative carrier is inserted; negative car-
riers available in all standard sizes from
double 35mm to 4 by 5 inches; wide range
of adjustments for lenses up to 7% inches
focal length.

Gross PHOoTO MoOUNTS: Selected assortment

now available specially made to meet
amateur requirements. Sample package of-
fered by factory for $1 postpaid.

Kopak HoMmE LicuTING GUIDE (10 cents) :

For still and movie users of Super XX
film. Pocket card guide with movable dial
offering complete data for indoor shooting
by ordinary room light from 60 watts to
400. Covers light-to-subject distances 12
feet to two feet; lens apertures f/2 to f/22;
“still” exposures 1/50 of a second to 64
seconds; and both normal and half-speed
for movie cameras.

Rosot FiLm REwiNDER: Chamber of plastic

material permits transferring film from
any standard 35mm cartridge into Robot II
magazine, and vice versa, in broad daylight.
Device also serves as carrying case for
two loaded spare magazines, furnishing re-
serve supply of film sufficient for 100 Robot
pictures.

Febpco PriNT DrRYER ($2.95) : Has polished

lacquer surface giving prints smooth
finish when dried. Accommodates remov-
able ferrotype plates.
Compact, measuring
14% by 10 by 1%
inches. Uses 105 watts ;
operates on either A. c.
or p. c. Equipped
with an Underwriters
Approved cord. Can-
vas washable and held
in place by new type stretching device that
holds prints firmly in place. Heating ele-
ment gives uniform distribution of heat
that is kept at even temperature.

Perurz UrtRA FINE GRrRAIN DEVELOPER

W 665: New developer compounded
according to formula described in the pho-
tographic handbook, “The New Photo
School,” by Hans Windisch. Said to com-
bine advantages of paraphenylene-diamine
formula with non-toxic, non-staining char-
acteristics. Each container holds 20 ounces
of developer, sufficient to process approxi-
mately 15 rolls of 35mm film. Recommended
working temperature 65 degrees.

Bee BEe Neck-Pop ($2.50) : Measures 6%

inches long when closed; extends to 12
inches. Chromium plated. Head holds cam-
era either horizontally or vertically, as de-
sired. Complete with adjustable leather
strap.

Hype OpticaL SLipE RurLe ($1.50) : Made

of engraved stainless steel, 6 1/2 inches
long by 1 inch wide by 1/8 of an inch thick,
this rule gives photographers necessary in-
formation about lenses, focal lengths, mag-
nifications, and measurements. For example,
rule gives depth of field obtained when focal
length of lens and aperture are known, assur-
ing sharp enlargements of great diameter.
Rule also contains conversion tables—fah-
renheit to centigrade, ounces to cc, mm to
inches, grains to grams.
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“Curves and Clouds,” by Frank A. Richardson, with an Auto Rolleiflex . . . 1/100 second at F/8

Compositionis Easy with aRolleiflex

EVEN the beginner will find it easy to make sharp, well-composed pictures
with a Rollei camera. For composition, as well as focusing, is done on the
ground glass screen. You see each picture as it is going to appear in the
finished print. There’s no parallax—no view finder—no range finder through
which you have to squint. And the extra fast finder lens (an exclusive Rollei
feature), renders a brilliant image even when the camera’s lens is stopped
‘way down to 11, 16 or 22,

Moreover, you get pictures of a practical size—twelve negatives 214" x 24"
on a roll of standard, easily obtained 120 or B2 film. Makes beautiful Dufay-
color shots. Kodachrome cut film or 35 mm. rolls
may be used with special adapter backs which are

quickly attached.

There are now five different models from which to choose,
priced as follows:

The Automatic Rolleiflex, with Zeiss Tessar /3.5 lens and
an ultra fast /2.8 finder lens, in Compur Rapid delayed-
action shutter (speeds up to 1/500), automatic threading

complete with €ase .....vvviiiiiiiiiennnnnns $152.50
New Standard Rolleiflex, with Zeiss Tessar /3.5 lens in
Compur Rapid shutter, with case ................ $128.50
4 x 4 cm. Rolleiflex, Zeiss Tessar /2.8 lens, Compur Rapid
shutter, ccmplete with case ......ccooivveno.... $125.00
Rolleicord 11, Zeiss Triotar /3.5 lens in Compur shutter.
$77.50
Rolleicord la, Zeiss Triotar /4.5 lens in Compur shutter.
$57.50

If your dealer cannot supply full information, write:

BURLEIGH BROOKS, Inc.

Dept. 25, 127 West 42nd Street, New York City
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A reflex miniature of amazing

versatility and efficiency.

PRIMARFLEX is the suprome example of
fine cameracraft, versatility and efficiency.
Lenses from 10 to 40 cm focal length may
be readily interchanged. Film transport,
shutter, mirror, exposure counter being con-
troled by one single knob, extreme simplicity
of operation is assured. All knobs are
arranged on one side of the camera and
easily visible. Uses No. 120 rollfilm (12
pictures 2V x 214”), plates and cut film.
Ideally suited for scientific work. For ex-
trgine close-ups extension tubes are avail-
able.

With Meyer Trioplan /2.8 — 10 cm. $155.00

With Zeiss Tessar /3.5 — 10.5 cm. 175.00
Plate Holders $1.90; Extension Tubes 7.50
Carrying or Eveready case 12.50

Literature on request

MIMOSA AMERICAN CORPORATION
485 Fifth Ave., New York, N. Y.

/VO-(U / BUY FAMOUS CAMERAS

ON CREDIT

® Own a famous camera for a small down
payment, 12 months to pay. Trade-in your
old camera! Write for information on the
camera that interests you, and details of our
TimePayment Plan.

Financed through Commercial Credit Co.

KLEIN & GOODMAN - 18 §. 10th St., Phila., Pa.

Splendid  opportunities. Prepare in
spare time. Easy plan. No previous

experience  needed, schoo

l”ll m education sufficient. Send for free
booklet, *‘Ooportunities in Photogra.

phy”, ~particulars and _requirements.

“ome American slt’:hotol 1 Photography

ept.
3601 Michigan Ave. Chicago, lll.

000000000000

00000O0C
WATSON . ..

—the CAMERA
for action shots

For split second ac-
tion. Small, compact
and literally loaded
with every desirable
feature for the ama-
teur. Uses 35mm.
film, 36 exposures per load. Finest lenses
and shutters. Exposure counter. Optical
eye level finder adjustable for parallax. New
vibrationless trigger squeeze shutter release.
Send for free catalog

MES, Inc.

CHICAGO,

Economically priced.
No. 639, today.

BURKE & J

223 W. MADISON ST.

ILL.
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CAMERA ANGLES ROUND TABLE

JACOB DESCHIN, conductor of our “Camera Angles” department, will
answer in these columns questions of general interest to amateur photog-
raphers. If an answer is desired by mail, enclose a stamped, addressed
envelope. Queries should be specific, but Mr. Deschin cannot undertake
to draw comparisons between manufactured products nor to advise on
the purchase of equipment or materials.—The Editor.

Q. I would like to get a picture of
the moon, using a 3-inch refractor
made by Bausch & Lomb prior to 1900.
The objective is clear and I would use
a l-inch eyepiece. It is my under-
standing that if I should use a camnera,
it would be used simply as a filin
holder and the lens would be removed
from the camera. I would like your
advice as to the mechanical arrange-
ment of the equipment; also as to the
type of film to use.—]J. C. C.

A. The procedure sometimes employed is
to remove the eyepiece of your telescope and
attach in its place the lightest ground-glass
camera you can find. The camera lens is
removed and focusing and exposure is done
as normally. Very fast film, such as Super

XX or Superpan Press is required and an.

exposure not exceeding one half second.

The correct focus must be found by trial
and error because astronomical telescopes
are corrected for the visual, not the chemical
(photographic) rays. This experimentation
is done as follows: Focus with the eyes as
usual, getting the image as sharp as possible.
Now, moving 1/16 of an inch at a time, rack
the film plane forward, making an exposure
each time you have moved the film plane
to a new position. Develop the negatives
and study the resulting pictures, from which
you can select the one that appears to have
been focused the most sharply. Mark the
point of correct focus in some permanent
way so that all you will have to do in future
is to set the film plane at this point without
further focusing. Incidentally, the negatives
will provide a test of the required exposure.
If the negatives are too dense, this will mean
that a shorter exposure than one half second
may be given.

Another method, using a reflecting tele-
scope, is described by Harold A. Lower in
his article on “Celestial Photography” in
“Amateur Telescope Making.” “The image
of the moon at the focus of a six-inch mir-
ror,” writes Mr. Lower, “will be about half
an inch in diameter, but it is so bright that
it may be magnified by an eyepiece to about
an inch, and still be bright enough to
photograph with an exposure of less than
a second. Use an eyepiece of about one-
inch focus, and project the image of the
moon on a sheet of ground glass. Determine
the distance from the eyepiece which is

required to produce an image one inch in
diameter. Then make a box to mount over
the eyepiece, which will hold a plate-holder
or ground glass focusing screen at the
proper distance. There should be a door
in the side of the box, so that one can
adjust the eyepiece until the image of the
moon is sharply focused. A small reading
glass is quite a help in determining when
the image is the sharpest. When the focus
is the best obtainable, replace the ground
glass with a plate-holder. Have an assistant
hold a sheet of black cardboard in front of,
but not touching, the telescope. Then re-
move the slide of the plate-holder, look
through the finder and make sure that the
telescope is centered on the moon. The
exposure is made by moving the cardboard
edgewise from in front of the telescope, and
replacing it as quickly as possible. Be care-
ful not to jar the telescope. If the exposure
is short enough, the motion of the moon will
not be rapid enough to cause a blur, even
if the telescope is not equipped with a clock
drive.” For further details we suggest you
consult the article, which appears on page
254 of the 4th edition of “Amateur Telescope
Making.”

Q. ‘I have a camera with f/4.5 lens.
Unfortunately, there is a nick on the
rear element. Due to the fact that no
branches of the German manufac-
turer are in New York, I am unable to
have thelens polished. Do you know of
an optical concern which will polish
it? Also, if worse comnes to worst, under
what conditions would the nick be
the least discernible on the negative?
That is,shouldI attempt to fill it with
Canada Balsamn, or blacken it to avoid
reflection?—T. F.

A. Although there is no manufacturer®s
“branch” in this country, the importer of
your camera can undoubtedly help you.

Concerning your last question, Arthur
Lockett, author of “Camera Lenses,” a
standard work on the subject, advises that
“a cracked glass may not impair the per-
formance of the lens unless the outline of
the crack is, so to speak, markedly prismatic
or iridescent in effect.” Even then, he sug-
gests that the lens may be made to work
satisfactorily by painting a narrow line of
opaque black varnish around the crack or



OCTOBER - 1939

nick. “This most probably will not show
at all on the screen,” he adds, “and will only
subtract infinitesimally from the amount of
light. Similarly, a broken lens may be
cemented, preferably with Canada Balsam;
but if this is difficult, the ‘Diamond’ cement
used for mending china, etc., will answer,
or even a strong, hot gelatine solution.” We
would suggest you make several exposures
with your lens as it stands and carefully
examine the resulting negatives; if you can
detect no real fault continue to use the lens
as it is. Otherwise, ask the camera importer
to recommend a good lens repair firm.

Q. OGccasionally I have to turn out
a large number of prints and prefer to
keep them all in the wash water until
I get through with the entire batch.
This may take several hours and the
first prints will therefore have to stay
in the water all that time. Will exces-
sive washing hurt the prints?—
L. K. M.

A. Excessive washing sometimes causes
frilling. An effective preventive that has
been used with large prints, such as photo-
murals, that have had to be left in wash
water overnight, is to add to the wash water
about 5 percent of sodium bisulfite.

Q. Please advise what model or
number motion picture camera made
by Eastman would be most suitable
for a beginner—also projecting equip-
ment.—T. S. C.

A. Queries concerning the equipment of
a particular firm should be addressed di-
rectly to that firm as they are in the best
position to give advice concerning cameras
and equipment of their own manufacture.
Accordingly, we have forwarded your in-
quiry to the Service Department of the
Eastman Kodak Company.

Q. I have heard it said that when
photographing at high altitudes, it is
necessary, because of the increased
brightness of the light, to decrease the
normal exposure. How much shorter
should the exposures be?—S. E. L.

A. That depends on the altitude. For a
general example, at 2500 feet, give three
quarters the normal exposure; at 5000 feet,
two thirds; at 10,000 feet, one half, and at
15,000 feet, one third.

Q. Indeveloping rollfilmin a tray
by the see-saw method, I frequently
have trouble in getting the film into
the solution evenly. Can you suggest a
remedy?—W. B.

A. Simply immerse the film in water
before starting development. This will have
no effect on the latent image but will make
the film limp. Developing will then be even
and you will avoid the possible danger of
having air bubbles form on the film.

Q. I would like to study photog-
raphy, especially motion picture work.
Will you please suggest some schools?
I would also like to know what com-
pany sells motion-picture equipment.
—S. C.

A. Two schools which have special de-
partments for the study of motion picture
photography are the New York Institute of
Photography, 10 West 33rd Street, New
York, New York, and the American School
of Photography, 3601 Michigan Avenue,
Chicago, Illinois. Both schools offer resi-
dent and correspondence courses. A card
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addressed to the schools will bring litera-
ture and complete information.

Motion-picture equipment may be pur-
chased in practically any photographic sup-
ply house. Some of these companies are
listed in our advertising columns. They
will be glad to send catologues and prices
if you will write them.

Q. Doyouknow where Imight find
a table showing emulsion speeds of
various films recorded in both Din
and Weston, or a table to convert Din
readings?—W. W, M.

A. In the United States, film emulsion
speeds are rated either in Scheiner or
Weston. Din ratings are used in Europe. A
conversion table that includes American
Scheiner (as distinguished from European
Scheiner ratings, uniformly six points higher
than the American), Weston, Din, and
H.&.D. speeds, is included in “Practical
Speeds of Films and Plates,” a list of film
speeds rated in American Scheiner degrees.
It is enclosed with copies of the Exposure
Meter Manual, by Joseph M. Bing, F.R.P.S.
published by Photo Utilities, Inc.

Q. I haveanold9 by 12¢m Bakelite
film-pack adapter in which the groov-
ing has broken off, causing light leak-
age. I understand that it cannot be
repaired. What would you advise?—
A.H.W.

A. Since the adapter was molded in one
piece, special grooving machinery would be
needed to put it in working order again and
this is obviously out of the question because
of the cost involved. The only remedy is to
have a repair man fit a 3% by 4% kit into
the broken adapter. While the size of the
negative is thus reduced, the difference is
rather slight.

Q. Can you supply a formula for
making a gum similar to that used on
postage stamps which I can apply to
the backs of small prints and which
will need simply to be moistened
before use?—H. C. M.

A. In five ounces of heated water, stir:

10 ounces of fish glue or liquid glue

5 ounces of liquid glucose

5 ounces of denatured alcohol

Few drops of carbolic acid
Thin the resulting solution with water to
the desired consistency and brush the backs
of the prints. If the prints are to be trimmed,
apply the gum before trimming and trim
after the gum has dried.

Q. Iam undecided whether to pur-
chase a camera taking only roll film
or one equipped only for filmpack
and cut film holders. Can you give
pros and cons as to which is more
advantageous, roll film or filmpack?—
R. S.

A. Filmpacks are relatively easier to load
than roll film, although with practice the
latter may be loaded almost as quickly;
furthermore, the roll-ilm type of camera
requires. opening the camera to load. Roll
film is easier to develop because an entire
roll may be developed at the same time.
In the case of filmpacks the films have to
be handled individually, although tanks are
available for developing them all at once.
Filmpacks are more expensive, but the

camera will also take cut film which is -

usually cheaper than filmpack and affords
a greater variety of emulsions than roll film.
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Super DOLLINA

Here is the latest streamlined addition to the popu-
lar line of Dollina 35 mm. miniatures. It is re-
markably light and compact, yet is a precision
instrument in every sense of the word. Among its
many features is a built-in range finder—Ilens-
synchronized and optically perfect—operating on
the split-image principle. All control parts are
easily located and quickly adjusted for taking pic-
tures in rapid succession. Its built-in view finder
is fully compensated for parallax. An ingenious
device locks the release and film wind, thus guard-
ing against double-exposures. All metal parts are
chromium-plated. Case and bellows are of genuine
leather.

The Super Dollina is available with the following
ultra-fast lenses which are set in Compur Rapid
shutters with speeds up to 1/500th second.

2-in. Schneider Xenar f/2.8 lens.....$ 92.50
2-in. Zeiss Tessar £/2.8 lens....... ... 107.50
2-in. Schneider Xenon f/2 lens....... 110.00

THE DOLLINA “0”

The Dollina “0” has long been a favorite with
minicam enthusiasts. Its many features include:
automatic counting and fllm-locking device, built-
in optical view finder, front lens focusing to about
4 ft., closed front, tripod socket, attached range
finder clip, loops for neckstrap and many other
highly desirable features. Genuine leather cover
and bellows. Makes 36 exposures 1 X 1%” on 35 mm.
film.

The Dollina “0”, equipped with Certar f/4.5
lens in Vario type shutter (speeds: 1/25,
1/50, 1/100 sec., bulb and time) ; lists at only

$23.00

The Dolllna “0” equipped with Certar £/2.9
lens in Compur B shutter, with speeds up to
1/300 second and a body type shutter release.

$34.00

THE DOLLINA I

These deluxe cameras are equipped with built-
in range finders of the most dependable type,
similar to those in the Super Dollina. They also
have optical tubular view finders and other re-
finements including: Automatic counting and film-
locking device, Compur Rapid shutter with speeds
up to 1/500, etched-in depth of focus table, closed
front, focusing to about three feet, loops for neck-
strap, tripod socket, etc.

Dollina 11, with Schneider Radionar

£/2.9 ciiiiiiiiiiiiiii ceeernees..$55.00
With Schneider Xenar f/2.8....... ... 66.00
With Zeiss Tessar f/2.8..... ... 72.00
With Schneider Xenon £/2... v .. 8250

A copy of a new catalog, illustrating and listing the
complete Brooks line of cameras, enlargers and ac-
cessories (available at leading dealers everywhere)
will be sent free upon request. Be sure to address
your inquiry to: Dept. 2510.

BURLEIGH BROOKS

INCORPORATED
127 WEST 42> STREET

NEW YORK




Our Book CornEr

THE Book Department of Sci-

entific Americanis conducted,
with . the co-operation of the
Editors, to make available for you a
comprehensive book service. Each
month the Editors select and review in
these columns new books in a wide
range of scientific and technical fields.
In addition, they are ready at all times
to advise you regarding the best avail-

able books on any subject. You
are invited to use this service
freely. Tell our Book Depart-
ment what kind of books you want
and you will be furnished with a list of
available titles, including prices.When
inquiring about books, please be
specific; remember that we can be of
the greatest help only when you tell
us just what you are looking for.

THE GLASS GIANT OF PALOMAR
By David O. Woodbury

AINLY this most readable book con-

cerns the human side of the 200-inch
telescope; what went on behind the scenes
within the broad circle of scientists and
engineers who conceived it, planned it,
gradually evolved its details and then built
it. The swiftly moving narrative begins with
Hale, the prime mover, and proceeds steadily
down through to the present year (comple-
tion of dome and of mounting, grinding and
polishing of mirror up to final parabolizing).
For two special reasons it is authentic: first,
- the author, an outstanding contributor to
first-rank magazines, is a telescope maker,
hence closely comprehends his subject;
second, he spent long periods at the site on
Palomar and at the California Institute of
Technology, also living with those who de-
signed and are making the telescope, and
set down their oral accounts in lively style.
They also checked the book for accuracy.
He also scoured the country from end to
end in search of every root from which the
telescope has sprung. Very much of the
text consists of personal narrative within
quotation marks revealing the actual deal-
ings, the daily give and take, and the dif-
ferences and compromises of the principals.
The book, though largely about people, does
not skip the scientific or engineering detail
of the huge undertaking. Thus it answers
both the personal and astronomical ques-
tions which outsiders have often asked in
vain. (380 pages, 614 by 9%4 inches, 66 illus-
trations.) —$3.10 postpaid.—A4. G. I.

THE SCIENTIST IN ACTION

By William H. George, Ph.D., Royal Society
Research Fellow, Lecturer in Physics,
University of Sheffield

ROM this book the thoughtful, studious

reader may obtain a picture of the
scientific method in some of its most search-
ing, rigorous aspects and see how the scien-
tist applies it. Not an elementary book.
(354 pages, 514 by 8% inches.)—$3.10
postpaid.—A4. G. I.

COMPOUNDING IN THE ENGLISH
LANGUAGE

By Alice Morton Ball

S it all one word, two separate words, or
is it hyphenated? Worst bugbear of
writing in our illogical English language is
word compounding. If you think that even
editors understand it, watch any two of them

fight. Everybody tears out hair, however,
about compounding. Here is a book con-
taining a 103-page alphabetical list of
nearly 13,000 of the word compounds that
cause the most trouble, worked out by an
author who has prepared the writing style
manual for the U. S. Department of State.
When in doubt, you flip it open and there
is your answer. Also, for those few who
want really to learn the principles of com-
pounding, there is an exhaustive study of
the underlying basis of the whole matter.
(226 pages, 6% by 9% inches.) —$2.60 post-
paid—A4.G. I

MAN MAKES HIMSELF
By V. Gordon Childe

N which a noted British archeologist pre-

sents an account of human progress from
the Old Stone Age, without inflicting on his
readers the technical terminology and jar-
gon of the specialist. He describes three
great revolutions in human history—the
Neolithic, the urban, and the recent revolu-
tion in knowledge. (275 pages, 5 by 8 inches,
11 illustrations.) —$2.60 postpaid.—A. G. I.

ESSAYS FOR THE STUDY OF STRUC-
TURE AND STYLE

By Leo E. A. Saidla

NE of the largest industries in America

is that of writing for publication. It
is said that everybody is writing a novel—
or something. This collection of essays with
its lengthy discussion of types and style of
writing and its discussion of grammatical
questions is intended as a guide for these
writers. As such it may be highly rec-
ommended for slow and careful reading.
(717 pages, 5% by 8% inches.) —$2.35 post-
paid—F. D. M.

THE PROPERTIES OF GLASS

By George W. Morey, Geophysical Labora-
tory, Carnegie Institution of Washington -

S Nature patly put it, “an eminently
scholarly and exhaustive monograph
which is bound to be of immense value to
the wide circle who have to do in some way
or other with glass.” Chapters treat re-
spectively the history and definition of
glass, devitrification, composition, chemical
durability, viscosity, annealing, surface ten-
sion, heat capacity, heat conductivity, den-
sity, coefficient of expansion, elastic prop-
erties, strength, thermal endurance hardness,
optical properties, electrical conductivity,
dielectrics, magnetic properties, constitu-
tion. This is not an elementary book but is

definitely technical. A veritable storehouse
of very compact, solid, dependable informa-
tion on which the author, a member of the
staff of a laboratory which has given much
attention to glass since the World War, has
been diligently at work since 1924. (561
pages, 6 by 9 inches, 20 illustrations.) —
$12.60 postpaid.—4. G. I.

THE MODELMAKER
Volume 15
YEAR’S issues of The Modelmaker

magazine bound in permanent form,
of particular interest to the hobbyist who
has a well-equipped shop and is sometimes
at a loss as to what project to start next.
It is particularly concerned with advanced
work in such things as the construction of
model railroad equipment, model engines
of various types, and improved equipment
for the home shop. (210 pages, 7 by 10 1/2
inches, well illustrated and indexed.—$2.00
postpaid.—A4. P. P.

PROJECTION PRINTING WITH THE

PHOTOMETER
By A. J. Haynes

XPOSURE in projection printing is a
stumbling block for many amateur
photographers. Without correct exposure it
becomes impossible to obtain the finest pos-
sible quality from the negative. It is be-
cause of this stumbling block that exposure
meters for enlarging have come into rather
wide general use in recent years. To guide
the photographer in the use of these meters,
the author of the present book has prepared
what might be termed a manual for this
particular phase of photographic endeavor.
The chapters deal with exposure meters,
paper speed ratings, negative density range,
paper exposure scale, and so on. (48 pages,
5% by 8%.)—$1.10 postpaid.—A. P. P.

ABOUT PETROLEUM
By J. G. Crowther

HAT petroleum is, where it comes
from, where it is obtained, and how
it is processed, is the scope of this book
written for the motorist, aviator, mechanic,
business man, and others, by a technically
trained writer who treats the subject neither
lightly nor very technically. (181 pages,
5 1/2 by 8 1/2 inches, 24 illustrations.) —
$2.35 postpaid.—A4. G. I.

THIS EARTH OF OURS )
By Victor T. Allen, M.S., Ph. D.

ITHER as a readable textbook or a
somewhat textbookish popular work,
this treatise covers geology, both physical
and historical, in a scientific manner, the

of the books reviewed in this de-
partment. Prices quoted include do-
mestic postage. Foreign prices are
necessarily higher due to increased
shipping charges.

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

«(We cansupplyourreaders with any

FOR OTHER BOOKS YOU WANT, SEE PAGES 230 AND 244
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author being a professional geologist. The
treatment is condensed rather than detailed,
thus avoiding the chief difficulty which be-
devils those who seek to learn geology—
confusion in a morass of detail and termin-
ological jargon. (364 pages,51/2by 81/2
inches, 257 pages.)—$3.60 postpaid.—
A.G. 1.

HANDBOOK OF CHEMISTRY AND
PHYSICS 23rd Edition

Edited by Charles D. Hodgman

UMEROUS additions and revisions

make this 1939 edition of a familiar
reference even more valuable than its
predecessors. Important additions are tables
of Melting Point Index and Boiling Point
Index of Organic Chemicals. The tables of
Physical Constants of Inorganic and Metal-
Organic Compounds has been thoroughly
revised. The page size of the volume has
been slightly increased over that of former
editions, giving the book better proportions.
(2221 pages, 4% by 7 inches.) —$6.10 post-
paid—L. B. P.

BACKGROUND TO MODERN SCIENCE

Edited by Joseph Needham and Walter
Pagel

EN British writers—Dampier, Ruther-

ford, Bragg, Aston, Eddington, Ryle,
Nuttall, Haldane and other outstanding sci-
entists—lectured at Cambridge University
on physics, astronomy, physiology, parasitol-
ogy, tropical medicine, evolution, and gen-
etics, presenting these subjects historically
(mainly, however, reviewing advances dur-
ing the past 40 years alone). These are the
lectures. Informative reading. (243 pages,
5% by 8 inches.) —$2.10 postpaid.—A4. G. I.

CASEIN AND ITS INDUSTRIAL
APPLICATIONS

By Edwin Sutermeister and Frederick L.
Browne

HATEVER the chemist wishes to

know concerning the chemistry and
uses of casein will be found in this very
complete study. It discusses and explains
in detail for the chemist interested in plas-
tics the background facts in the use of this
milk product, its manufacture, testing,
analysis, storage, and its use in plastics,
glues, paper making, paints, the leather
industry, medicine, and other applications.
Extensive bibliographies and references to
articles are given. (433 pages, 6% by 9%
inches, numerous illustrations.) —$6.60 post-
paid—F. D. M.

FASCINATING FAKES IN
PHOTOGRAPHY

By Marcel Natkin, D.Sc.
HADOWGRAMS, smears, screens, bas-

relief, photomontage, distortions, infra
red—the text runs the whole gamut of
photographic tricks that can be accom-
plished by the average amateur photog-
rapher who does his own processing. Many
of the effects described are old, in the
photographic sense, but they are so well
depicted and so thoroughly explained that
the book represents genuine value to the
serious-minded camera fan. (72 pages, 7 by
11 inches, thoroughly illustrated with a large
number of photographs and diagrams.) —
$2.10 postpaid.—A4. P. P.
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The Editors Recommend

Best
Sellers
in Science

SOILLESS GROWTH OF

® PLANTS—By Carleton Ellis
and Milton W. Swaney. Complete
information, popularly presented,
regarding the problems and dif-
ficulties of tank farming. Form-
ulas for chemicals and instruc-
tions for preparing tanks and
other containers are given. Rec-
ommended to both experimenters
and commercial growers. $2.85

PROCEDURES IN EXPERI-

* MENTAL PHYSICS — By
John Strong, Ph.D. With four
other scientists, Dr. Strong has as-
sembled a wealth of useful data
of a wholly practical kind for the
constructor, experimenter, and
skilled craftsman. Many lucid il-
lustrations. $5.10

SCIENCE EXPERIENCES

* WITH HOME EQUIPMENT
=By C. J. Lynde. A book of 200
simple home tricks based on
physical laws, each experiment
being illustrated and its princi-
ple explained. $1.45

USES AND APPLICATIONS

® OF CHEMICALS AND RE-
LATED MATERIALS. — By
Thomas C. Gregory. A guide to
marketing and research, for
directors of research, sales
managers, manufacturers, pat-
ent attorneys, advertising men,
etc. $10.10

THE ENGINEER’S SKETCH-

* BOOK OF MECHANICAL
MOVEMENTS—By Thomas Wal-
ter Barber. Working drawings
of practically every conceivable
movement, device, appliance, and
contrivance employed in the de-
sign and construction of ma-
chinery for every purpose. Near-
1y 3000 illustrations. $4.35

6 MODERN PISE BUILDING
® —By Karl |J. Ellington.
Method of building houses of
rammed earth, an old system
successfully adapted to modern
conditions, $

OH DOCTOR! MY FEET !==

®* By Dudley J. Morton, M.D.
Help for foot sufferers. Scien-
tific treatment which makes pos-
sible discarding of arch supports
and special shoes and stopping of
exercises. $1.60

YOU’RE THE DOCTOR—By

= Victor Heiser. Chatty, rem-
iniscent, anecdotal book on foods
and how they affect us. Com-
mon-sense health information.
$2.60

PROTECTIVE COATINGS

" FOR METALS—By R. M.
Burns and A. E. Schuh. Evalua-
tion, application, and methods of
testing of metallic coatings,
paints, and miscellaneous coat-
ings. $6.60

l A. C. MOTORS OF FRAC-

= TIONAL HORSE POWER
=By H. H. Jones. A simply writ-
ten manual of design, construc-
tion, and maintenance. $3.10

The above prices are post-
paid in the United States.
Add, on foreign orders, 25¢
for postage on each book.

For Sale by:

1 MACHINERY’S HAND-
®* BOOK=—Tenth Edition.
“Bible of the mechanical indus-
try,” enlarged to 1815 pages of
latest standards, data, and in-
formation required daily in the
shop and drafting room. $6.10

1 ARC WELDING IN DE-
* SIGN, MANUFACTURE
AND CONSTRUCTION—Edited
by James F. Lincoln Arc Weld-
ing Foundation. Actual (prize)
solutions of arc welding prob-
lems in the field. About welding
for welders. $1.50 in United
States; $2.00 elsewhere.

1 MEN, MIRRORS AND

® STARS=—By G. Edward
Pendray. New edition of a very
popular book. Chief addition is
a chapter on the 200-inch tele-
scope. $3.10

1 ATOMIC ARTILLERY ==
®* By John Kellock Robertson.
Electrons, protons, positrons,
photons, mneutrons, and cosmic
rays in plain language. Also
transmutation of the elements
and manufacture of artificial
radioactivity. $2.35

1 SHIPS OF THE WORLD’S
* BATTLEFLEETS ==Edited
by Pay-Lieut. Comdr. E C. Tal-
bot-Booth, R.N.R. Essential facts
regarding the principal ships in
the navies of the important pow-
ers, with details of construction,
silhouette drawings, and a large
number of photographs. $1.60

1 THE MYSTERIOUS UNI-
* VERSE—By Sir James
Jeans. Covers a remarkably
broad territory, touching on ev-
erything new in modern physics,
astrophysics, and cosmology.
Many men of science now are
leaning toward a non-material-
istic interpretation of the uni-
verse and Jeans is one of these.
—(Formerly $2.40.) Now $1.10
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23 SUNDIALS=—By R. Newton
® and Margaret L. Mayall.
The best book on sundials. A
practical work by a landscape
architect and a professional as-
tronomer. Illustrated. $2.10
2 A MARRIAGE MANUAL—
®* By Hannah M. Stone, M.D.,
and Abraham Stone, M.D.
practical guide to sex and mar-
riage, covering fitness for mar-
riage, mechanism of reproduc-
tion, prevention of conception,
and similar vital subjects. An-
swers questions most often asked
these authors by their consult-
ants. $2.60
2 RAYON AND STAPLE
" FIBER HANDBOOK. —
Compiled and edited by Dr. E.
W. K. Schwarz and Herbert R.
Mauersberger. Latest informa-
tion on historical, statistical,
technical, and chemical phases
of American rayon industry—
for textile men, designers,
manufacturers, processors,
launderers, and others—$4.60
postpaid domestic; Foreign
$6.10 postpaid.
26 SCIENTIFIC METHOD=—=
* By F. W. Westaway. An
omnibus of the scientific method
for those who wish to learn to
think straight. Clearly written for
the serious person who, after read-
ing it, will feel that his thinking
processes have been melted down
and recast. $3.85
2 THE SCIENTIFIC AMERI-
®* CAN CYCLOPEDIA OF
FORMULAS=—By A. A. Hopkins.
A standard reference volume of
more than 15,000 formulas. In-

dispensable in the laboratory,
workshop, home. $5.50
HANDBOOK FOR

28' MODEL RAILROADERS
—By W. K. Walthers. All phases
of model railroading are cov-
ered by this improved and en-
larged second edition. — cloth
$1.60; paper $1.10.

17.

of plastics.

steel; drop
hardening, and tempering.

19

jobs around the home.

PLASTICS, PROBLEMS AND PROCESSES—By Dale
E. Mansperger and Carson W. Pepper. For hobbyists
and experimenters, this volume gives a large number of de-
tailed plans and instructions for making all kinds of useful
and ornamental articles from tubes, rods, sheets, and blocks

18 FORGING PRACTICE—By Carl G. Johnson. Hand
® forging of wrought iron, machine steel, and tool
forging; heat treatment of steel—annealing,

MOLDING AND CASTING—By Carl Dame Clarke.
" Molds in plaster, sulfur, wax, other materials, and
how to use and cast them. For craftsmen, criminologists,
pattern makers, artists, and others.

2 THE HANDY MAN’S HANDBOOK—By C.T. Schaefer.
= Fourth edition of a very popular book—a practical
manual on the use of tools and how to do all sorts of odd

$2.70

$1.60

$4.60

$1.10

2 THE ROMANCE OF AS.
* TRONOMY—By Florence
A. Grondal. The author writes
for the average reader who would
like to know more about the
stars and the planets. Her book
brings to life the facts of astron-
omy through picture and story.
Illustrated with striking photo-
graphs and diagrams.—(Former-
Iy $5.00.) $1.85

2 SNAKES OF THE WORLD

® «—By Raymond L. Ditmars.
Probably the most readable, at-
tractive and extensive discussion
of the subject yet offered to the
general reader. It discusses the
more than 2000 different kinds of
snakes. Superb illustrations.—
(Formerly $6.00.) $2.10

2 THE COSMETIC FORMU-

* LARY=—By H. Bennett.
Creams, lotions, skin and hair
tonics, permanent wave solutions,
lipsticks, everything for the
beauty parlor. $3.85

3 WHAT SNAKE IS THAT?
® — By Roger Conant and
William Bridges. Description of
U. snakes with numerous
drawings of scales, head struc-
ture, body markings. Includes a
treatment for snake bites. $2.10

Write us for information on
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interests you. We can supply
any book in print.
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TELESCOPTICS

A Monthly Department for the Amateur Telescope Maker
Conducted by ALBERT G. INGALLS

URKING in the rearmost cell of the av-
erage amateur telescope maker’s brain
is the hope that someday he may work

up to a full 20” reflector, and a number of
telescopes of that size are known to be in the
making. The clean-cut Cassegrainian re-

N ,_,. f . . .__./'
. \/ o

Figure 1: 2200 pounds of trim telescope

flector shown in Figures 1, 2, and 3 was built
by William Buchele, 2832 Sagamore Road,
Toledo, Ohio, who previously had made two
smaller sizes. Modestly, Buchele at first sent
this magazine but one small photograph ac-
companied by a mere 57 words of descrip-
tion. The instrument shown by that photo-
graph looked so good that he was invited to
put modesty aside and write down the details
about this telescope, since these will be of
value to other amateurs who plan telescopes
of this size.

“Your letter,” he replied, “puffed me up a
bit and, if I do any bragging, it’s your respon-
sibility. I started telescope building about
three years ago, using a borrowed copy of the
first edition of ‘Amateur Telescope Making.’

o e . o] '
[t - ——
Figure 2: The Porter split ring
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That’s when my trouble started, and I
haven’t been the same since. After making
the two smaller instruments I obtained a 21”
Pyrex disk weighing 100 pounds and, at the
end of about 40 hours’ work, I had it roughed
out to f/5. Fine grinding took six hours,
polishing nine. This was all done by
hand, the 100-pound mirror face-
down over a full-sized tool and pol-
isher, and I would not advise any
one to attempt this unless he has an
elephantine physique. [A. W. Everest
also did this.—Ed.]

“Figuring was done with small
tools, mirror face-up. The correction
is within 15 percent of a full para-
boloid and the figure is smooth and
regular, the performance good.

“Both the convex secondary and the
diagonal flat are of Pyrex; I turned
down 8” disks to 6%%” to gain extra
thickness. In correcting the convex I
used Hindle’s method, and a sphere to
figure the flat.

“Hindle’s 18-point flotation system
(Figure 4) was also used to support
the mirror, though I doubled its num-
ber of inner edge supports. Figure 4
also shows the outer edge support
shoes. The cell is a combination of
steel plate and castings, welded, as is
the lower part of the tube.

“The lattice-type tube (Figures 1,
2, 3) is bolted to the solid part. Its

Figure 3: Octagon hoops and spider

eight pieces of tubing are of 1%4” di-
ameter, 20-gage wall, cold-rolled steel. The
3/16” tie rods and the perforated octagon
hoops also are cold-rolled steel, the latter
(Figure 3) being made of 16-gage channels.
A 1%4” washer was brazed into each corner
of the octagon and the tubes were then
pressed through these holes and brazed, mak-
ing a very stiff job regardless of the angle at
which the tube rests. Figure 2 best shows
the pairs of additional tube braces stretched

P 0y

Figure 4: Cell. Flotation system

over the squared ring at the top of the solid
part of the tube. These give added rigidity.
I can detect no flexure by visual inspection
of the mirror reflections.

“For the spiders (Figures 3 and 5) to sup-
port the secondary mirrors I used saw-blade
steel.

“The declination axis trunnions (Figures
1,6, 7) are castings of special material, (cast
iron, nickel steel), as are the four other large
parts of the mounting. All were normalized
before machining. I made my own patterns.

“As I own no lathe or drill press I was
forced to have the lathe and similar work

_done outside.

“The declination bearings are used truck
ball bearings (radial thrust,5” 0.D.). They
had to be large because the trunnions were
to be hollow to allow the reflected rays to
pass through to the eyepieces.

“I placed the declination circle with its
shielded light (Figure 6) on the west side. It
is divided into half degrees. The index con-

Figure 5: Lower spider. Cell. Prism



OCTOBER - 1939

A %)

Figure 6: Declination circle. Eyepiece

sists of a bright copper wire. On the east
side is a reversible slow-motion motor with
gearing (Figure 7), mounted on rubber. A
small clutch allows this axis also to be moved
manually without adjustment or disengage-
ment of gears.

“For the south polar axis I used a radial
thrust, self-alining type of bearing (Figure
8). The bearings under the split ring (Fig-
ures 2, 3, 9) are used auto parts. The inner
race is stationary, while the outer race ro-
tates under the big ring. This gives a four-
point support, spread over a large part of the
ring. Each pair of rollers is pivoted, and this
tends to cancel out possible irregularities on
the bearing face of the ring.

“The R.A. setting c1rc1e (Figure 9), is
divided into minutes.

Figure 7: Dec. slow motion motor

“The principal gear train for the drive in
R.A. has a 1/8 H.P. synchronous motor (Fig-
ure 8) , mounted on sponge rubber. Slow mo-
tion in R.A. is obtained by a reversible motor
operating through a clutch, as in the declina-
tion axis drive. This is mounted on the under
side of the large worm wheel beneath a
housing. The large circular object in Figure
8, near the worm wheel, is a guard to protect
the gear, also the clothing.

“A 2Y%" prism, shown dimly beneath its
cell ring and above the spider in Figure 5, is
used to divert the image to either of the eye-
pieces at the respective ends of the declina-
tion axis, simply by turning the prism east
or west one half turn. Very comfortable ob-
serving position is thus made possible.

“As a finder I use a 6”, {/6.5 reflector with
rotatable tube (Figure 1).

“My observatory (Figures 10, 11) was made
by adding 8" to my garage. The telescope
rests on piers (Figure 12), with footings 6’
deep. The observatory floor is 6% above the
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John M. Pierce e

REFLECTING TELESCOPES

Pierce made. Theoretically and mechanically right,
with portable mount, ready to use. 67, $125.

RICHEST FIELD EYEPIECE 1.14” ef], .92 field, $6.50.

PORTABLE MOUNT. With rigid pipe pedestal. Mov-
ing parts of bronze. For 6” or smaller telescopes. $10.

ACCURATE FOCUSING is easy with our spiral sleeve.
1%4"” O. D. Send Pierce oculars for fitting, $1 each.

VERY SPECIAL. All-inclusive telescope kits. Proper
glass, clean abrasives in tin boxes, best rouge, real
pitch, a complete EYEPIECE, an ALUMINIZED DI-
AGONAL, complete instructions. 4"—$4.00, 6”—$6.00.
Without Eyepiece and diagonal, 4”—$3.00, 6”"—3$5.00.

I'ree test of your mirror. Write for catalogue of supplies.

TWENTY YEARS OF EXPERIENCE TO HELP YOU
11 Harvard St.

e Springfield, Vermont

2035 ASHBY AVENUE

TINSLEY LABORATORIES
Supplies for the Amateur Telescope Maker

Plate and Pyrex Kits; Ramsden, Huygenian, Orthoscopic, and Solid Oculars;
Rack and Pinion Eyepiece Holders; Prism or Diagonal Spider Systems; Rough
Cast Mirrors, Cells and Mountings; Silvering and Aluminizing.

Send 6 cents for large illustrated catalog

Astronomical Telescopes and Equipment

Portable and fixed instruments for private and professional observatories, both
reflecting and refracting. Finished mirrors, lenses and mountings.

Write for complete specifications and prices

BERKELEY, CALIFORNIA

Surface Hardened

ALUMINIZED
Coatings

are uniformly superior in reflectivity and im-
prove the performance of telescope mirrors,
prisms, diagonals, camera mirrors, range
finder mirrors and other optical front surface
mirrors.

These Surface Hardened Coatings are dur-
able and cohesive. They do not blister or peel
and can be removed easily without repolish-
ing and refiguring mirror.

Used in some of the largest observatories on
mirrors which are famous throughout the
world. Have your mirrors coated with the best.
Prices : 4”—$1.75, 6”7—$2.50, 8”"—$3.50, 10”"—
$5.00 and 12%,"”—$8.00. Up to 36” on request.

LEROY M. E. CLAUSING
720 Greenwood Ave. Wilmette, I,

KITS OUR SPECIALTY

4” kit. § 2.95 Pyrex .. 4.25
6” kit.. 3.75 Pyrex.... 5.50
8” kit.. 6.75 Pyrex.... 8.50
10” kit.. 9.95 Pyrex.... 13.95
12” kit.. 14.75 Pyrex.... 24.00

Kits contain 2 glass discs, 8 grades of abrasives
(fewer do not insure an optically perfect surface),
rouge, pitch or beeswax, and instructions,

Money-back guarantee that

THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE

(Send for our NEW, ENLARGED, and ILLUS-
TRATED catalogue.)

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.

NEW

¥ BUILDER’S LEVEL

JUST THE THING FOR SMALL BUILDINGS, GARAGES, ETC.

Does the work of a tripod level @ all building and construction
work, foundations, footings, cement floors, grading, landscaping,
drainage, et simple, accurate. and easy to use. A nicely
balanced spirit level gives true readings. The most useful leveling
device everbuilt. Details on request.
NEW LOW PRICE - NOW $5.00

WE ALSO HAVE 4 SPECIAL PROPOSITION FOR AGENTS
PROUT MFG CO.  P.0. Box 158-A  ELKHART. INDIANA

QO.n(FWiO\G

C. C. YOUNG
Supplies for Amateur Telescope Makers.
70 Ib. Equatorial Mounting $35.00
Good Quality Eyepieces $3.00 each
517 Main St. East Hartford, Conn.

EVERYTHING FOR THE——]
AMATEUR TELESCOPE MAKER

Precision Workmanship, Good Quality,
Low Prices. Money Back Guarantee

KITS~OUR SPECIALTY

L L $2.95 PYREX
6. 3.75 PYREX ..
8”... 650 PYREX ..
10” 9.75 PYREX

OTHER SIZES PROPORTIONATELY LOW

Each kit has 2 glass discs, correct thickness, tempered
pitch, rouge, 8 assorted abrasives (fewer may not give
perfect optical surface), instructions, etc.

FREE ALUMINIZED DIAGONAL with each kit
6” kit with book ‘“Amateur Telescope Making’’...$6.25

ALUMINIZING Chrominizing

Aluminum used now contains chromium alloy which
produces a harder, superior reflecting surface. Prices
remain the same as for aluminizing.

'—$2.50 8"—%3.50 10”"—$5.00
Other Sizes Proportionately Priced
MIRRORS TESTED FREE OF CHARGE
KELLNER EYEPIECES
U. S. Government 1” F.L. Kellner achromatic remodel-

led and fitted into our standard 114" brass cells. You
should own one—no matter how many eyepieces you have.

WORTH $8.00. SPECIAL PRICE.......... $4.00
MIRRORS, ALL SIZES, MADE TO ORDER
PRISMS—EYEPIECES—AGCESSORIES

FREE catalog Tel Mi lars,

etc. Instructions for Telescope Makmg. 10¢ .

PRECISION OPTICAL SUPPLY CO.

1001 E. 163rd Street New York City
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NEW!

MARVELOUS!

SAME SCENE IN FOUR
SIZES VIEWED FROM ONE
POSITION THROUGH

THE WOLLENSAK

: +/ Vari-Power
" TELESCOPE

EACH Wollensak Vari-Power is a
whole battery of telescopes in one—gives
a wide range of magnifications by just
extending eyetube.

Superb sharpness at all magnifications.
Knurled easy-grip focusing ring. Non-
wobble joints. Rust-proof chrome plat-
ing. Body tube of Morocco grain, like
costliest binoculars. Model 15x40 gives
15, 20, 25, 30, 35 and 40 magnifications.
In leather case, $16.50. Money-back guar-
antee. Other models, 5x20 to 20 x 50
e/ power.

WR’TE FOR FREE BOOKLET

Wollensak Optical Co., 667 Hudson Ave., Rochester, N. Y.

BUILD A TELESCOPE

For MIRRORS or PARABOLIZING
write to

F.L.FRAZINE 1016 17th Awe No.

St. Petershury, Fla.

"SCOPE & TRIPOD

b American made; fine achro-
matic lenses; sharp preci-
sion; no black spot or rain-
bows. Chromium plated
tubes; ribbed fibre body. The
20X will ‘“‘spot” 22 cal at 100

20x ACHROMATIC

J|\

-

Tripod is welle
balanced, com=
pact, folding;
height adjust-
uble from 9” to

14”7, panoramic &

’ K yds.; the 25X at 200 yds.
;’I"‘d eég‘r’]at‘é‘gv Scientifically designed by
locked in experts and guaranteed.
any  posi- B . i
ﬁ?{;. Wt. Zoxslslmz)ope only; Special
1 1b. N

(Leather case included)

Tripod only—$5.95 (In leather case) )

25X Achromatic Telescope, same as above, Special $15.95

35X Achromatic Telescope, same as above, Special $28.00
Special Bargain Price-List, Sporting Goods,

Firearms, Binoculars, etc. for a stamp.

P
LEE SALES CO. (Dept. SA) 35 W. 32nd St., N. Y. City

BUILD YOUR OWN REFLECTING TELESCOPE

6” kit contains two glass discs. 10 grades
of abrasives #£80-100-120-160-180-200-250-
350-500 and fine emery. Rouge, pitch,
template and copy of instructions. Price
$6.50 f.o.b. New York. Send for free
catalog—instructions 10c.

OPTICAL DEVELOPMENT CORPORATION
1560 Broadway Dept. D New York, N. Y.

You Audit the Accounts
of your Treasurer,
Why not your Insurance?

After all it is the
Basic Assurance of your
Investment

L.S. TREADWELL & CO., INC.

INDEPENDENT & UNAFFILIATED ADVISERS
116 JOHN STREET NEW YORK

SCIENTIFIC AMERICAN

THE BEGINNER’S

CORNER

ETTLE ways of doing common opera-
tions, devised and used by different
workers, are extremely numerous; scarcely
any two do a job alike, in fact. Ed. C. Rizzo,
R.F.D. 1, Cold Spring, Ky., tells how he
makes laps. In a wooden mold 1”7 wide, 24”
long, %4” deep, lined with wax paper, he
pours melted pitch, lets it cool, removes it,
peels the paper off and, in a warm room, cuts
the strip into 1” squares. Each of the four
sides of each square is then cut with a re-

TELESCOPTICS
(Continued from preceding page)

garage floor and is 11’ square, giving ample
room. The housing for the telescope rolls off
on a gantry (Figure 10), and is so compact
that, when closed, it is scarcely noticeable
from the street.

“The sidereal clock (Figure 13) was made
from an ordinary pendulum clock. For the
pendulum I substituted a longer and com-
pensated pendulum, thus reducing the speed
of the hour hand to one revolution per 24
hours. On the dial face is a star map, and
stars at the zenith are indicated at all times
by the hour hand.

“For the benefit of any faint-hearted as-
pirant for a 20”, you may say that I am not
an engineer, neither am I a mathematician:
my school training was very elementary.

“Qur local Toledo Astronomy Club is an
active one. Professor Winslow, of the Uni-
versity of Toledo, is our skipper and we meet
monthly at the University.”

ETTER from an author:
“In our article, “Some Applications of

Figure 8: South bearing and drive

Figure 9: North bearings. R. A. circle

OCTOBER - 1939

entrant curve, the result being a prepared
facet, shaped like a four-pointed star. These
are attached to the warmed tool with turps.
The object of the star-shaped facets is that,
after cold-pressing and swelling out, such a
shape becomes a square; while a square, as
commonly used, tends to become a circle.
(Whether a lap made of squares is superior
to one made of circles is a separate ques-
tion.)

To make a pitch lap free from bubble
holes, Edward Lenard, 4854 N. Austin Ave.,
Chicago, heats the pitch in a double boiler,
stirring it often; then removes the inner re-
ceptacle and holds it 6” above a low flame
until the pitch is thin enough to pour readily,
stirring all the while.

the Schmidt Principle in Optical Design,”
by D. O. Hendrix and myself, in the August
number, it was certainly far from our inten-
tion to deny credit to anyone to whom credit
is due. The meaning of our offending sen-
tence would have been clearer had it been
phrased to read ‘. .. little that was not
known to Schmidt’ instead of ‘little that is
new.’

“Through private sources we know that
Schmidt himself had derived the fundamen-
tal equation and had considered various

Figure 11: Tt all folds up snugly

modifications of the principle to meet the re-
quirements of special problems. Had we
been concerned with the history of the mat-
ter, which, as our title suggests, was not the
case, a complete bibliography naturally
would have been included. The methods of
polishing and testing used at Mount Wilson .
for several years were developed independ-
ently by Hendrix and described by him in
a public lecture in 1933.”
—William H. Christie.

URVEYING the durability of alumi-

nized and chrome-aluminized mirrors, in
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Figure 13: Buchele. Sidereal clock

the June, 1939, Astrophysical Journal, Rob-
ley C. Williams of the University of Michi-
gan, after questionnairing 16 observatories,
states in an 1l-page article that “the most
probable useful life of a coating of either of
the films is from 2% to upward of five years,
depending upon the excellence of the coat-
ing, its care, and the degree to which it is
subjected to condensed moisture and dirt
particles.”

In the July number of the same journal—
a professional astronomer’s journal than
which there certainly is no whicher—occurs
the statement that the new Skilling and
Richardson “Astronomy”, reviewed in Scien-
tific American for August, is “the best single
book available for teaching a large amount
of astronomy to the uninitiated student,” in
flattering agreement with our own review.

Dave Woodbury, a T.N. whose book, “The
Glass Giant of Palomar,” on the 200", is re-
viewed elsewhere in the present number and
wholives in Ogunquit, Maine, is now lecture-
touring here and there among clubs of ama-
teurs, using a heavy assortment of lantern
slides. He has also lectured before Rotary
Clubs and even Women’s Clubs, but here he
tempers his technicalities to the shorn lambs.

HO can excel the record of C. P.

Dayton, Lyford, Tex., for telescope
pier? His is 2200’ deep! Because his
locality is underlain by a 40’ stratum of
quicksand, trains moving within five miles
of the telescope caused serious shimmying.
An 8’ concrete pier made it worse. He felt
whipped. Then came an oil company, drilled
a 9000’ well on his land. Dry hole. But it
wasn’t a total loss, for Dayton found that,
when he set his telescope on the 2200 of
1034™ casing the drillers had left cemented
in the bowels of the earth, the telescope had
the stability of Palomar, Seismoscope be-
comes telescoPe.
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U.S. A. “Ainsworth” Lensatic Compass

2-inch Diameter. Liquid filled, highly damped, tem-
perature compensated. Valuable for taking the bear-
ings of objects in the same horizontal plane. May also
be used for measuring angles, distances, triangulation
or topographical drawings, etc. Contains magnetic
needle attached to celluloid floating jeweled sapphire
dial, with azimuth circle in 64 divisions which re-
volves on a fixed center point. The aluminum case
has a hinged glass sight etched hairline, underneath
is a horizontal level, directly opposite to sight and in
line with center of magnetic needle is a hinged slit-
sight. Below is a magnifying lens for reading compass
bearings when dizstant object is sighted. Com-

plete with leather case. Esceptional value. 9250

U.S. Army Engineer
Compasses

Keuffel & Esser,
Herschede, silver
scale graduated in
degrees. Automatic
needle locking de-
vice, compensated,
jewel bearing. Fold-
ing hairline sight.
Complete in Ma-
hogany box and
cover 3”7 square.

$9.50
DURAKOOL MERCURY SWITCHES

This metal mer-
cury switch over-
faults of
mercury
switches. May be
turned a full 360°.
Has thousands of
known applica-
tions from tiny lab instruments to gigantic power
controls.

Amp 20 Amp. $ 2.25
35 Amp. 3.50
65 Amp 7.00
200 Amp........ 27.50

ALUMINUM PROPELLER

Originally for Navy aircraft generators.
“‘Deslauriers’’ automatic controllable pitch. Operat-
ing speed 4500 r.p.m. Blade 111%” x 2”7, sweep 23”.
All aluminum and bronze housing. Complete with
streamlined housing (not shown). Fits 9/16” shaft.
Net weight 512 1bs. Shp. Wt. 7% lbs. Original 2
cost $200. Our Price.......ccovveinveecnnnns s .00

Bausch & Lomb Navy Telescopes

Said to have cost in excess of $130.00
o - L

Formerly used on large caliber guns. An excellent
finder, 7 achromatic lenses, telescope tube, erector
draw tube and eyepiece draw tube. Excellent for
spotting game. Object Lens 2”; magnifies any power
from 3 to 10; Exit pupil 0.2’ to 0.09”; Eye Lens
15/16”. Cross Hairs. Angular field 3°30’ to

20°; Erect image. All bronze. Weight 6 lbs. $12.50

Prismatic Rifle Sight & Observers’ Scope

BAUSCH & LOMB OPTICAL SYSTEM
Made by Warner & Swasy. 6 power. Consists of
achromatic ocular and objective lens, calibrated
reticule with Cross Hairs, 2 highly polished prisms
firmly set in solid cast bronze frame with soft rubber
eye-cup. Micrometer adjustments for yardage and
windage. Used on Krag, Enfield, Savage, Springfield,
etc. Fits any bolt action rifle. Complete with mount
and oak leather case (not shown). Regu-

1ar Price $38.00 NOW ....veeveeenensensns $7.50

Navy Light-
weight 1,
Mile Portable
Searchlight

Cast aluminum &
bronze housing.
Complete with
carrying case.
Mangin type para-
bolic glass reflect-
or. Made by G. E.
and Nat’l X-Ray.
5 inch diameter.
Complete with
choice of 6, 12 or
32 volt lamp.

S0 | °$4.95

Parabolic Searchlight Mirrors

FOCAL GLASS

DIA. LENGTH THICKNESS PRICE
1in. 4 in. 14 in. $12.
18in. 7% in. 5/16 in. 25.
24in. 10 in. 5716 in. 50.
30in. 12%% in. 7/16 in. 55.
36 in. 143 in. 7/16 in, . 75.

Mirrors were made for the U. S. Army
& Navy by Bausch & Lomb and Par-
sons of England. Perfectly ground and
highly polished to a very accurate
parabolic surface. Heavily silver plated
and coated with a moisture and heat
resisting paint. A few larger and
smaller sizes in stock.

Electric Blowers (Venfilators)

90 cu. ft. Min.

234” intake, 2”7 x 27
outlet.

Cast aluminum hous’z-

Ao RoRabRoa0n g

Cast iron housing.. 6.00
Available in 6, 12, 32,
110 volt d.c., 110 v. a.c.,
110 v. universal. Specify
type and voltage desired.

Cells are in excellent condition.

Two-year unconditional Guarantee.

EDISON STORAGE BATTERIES

Complete with solution, connections and trays.
10% of regular market price. Average life 20 years.

Prices below are about

-4 Amp. Hours 150. Each $5.00
-5 L " 187. % 5.00
-6 G = 225. . 5.00
7« € 262 ¢ 500
8« 300, ¢ 600
A0« ¢ 375« 7150
Az ¢« 4500 ¢ 1000
B4 4« 75 % 400
2(J-3) “ 37. . 3.50
M-8 4« 1L« 150

L-20 s “ 13. “ 1.75
L40 ¢ « 25. Pair 4.00

ALL CELLS 1.2 VOLTS EACH

Above prices are per unit cell. For 6 volt system use 5 cells, 12 vt.—10 cells, 110 vt.—88 cells.
Note: On all cells 75 amps or less an additional charge of 10% is to be added for trays.

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S. S., 120 Chambers St., New York City
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TRADE MARKS
AND

UNFAIR
COMPETITION

By ORSON D. MUNN

A TrADE MARK is an intan-
gible 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 business man should
have available such informa-
tion on trade marks as will
enable him to judge with a
fair degree of accuracy the
desirability of any mark
which he may be consider-
ing.

Here, in one handy vol-
ume, written in non-legal
terms, is a simple yet com-
prehensive interpretation of
the Federal statutes and the
body of common law relat-
ing to trade marks and un-

fair competition.

Price $1.00 postpaid

Published by
SCIENTIFIC AMERICAN

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

SCIENTIFIC AMERICAN

CURRENT BULLETIN

BRIEFS

e e e S ) e R, T T ||
(The Editor will appreciate it if
you will mention Scientific Amer-
ican when writing for any of
the publications listed below.)

AutomoBiLE Facts anp Ficures is the

twenty-first consecutive issue of the an-
nual statistical review of the automobile
industry. It is essentially a series of tabu-
lations covering such things as factory sales
and . wholesale value, retail sales of new
motor vehicles, replacement parts values,
capital invested in manufacture, motor ve-
hicle registrations, taxes paid by motorists,
state legislation, and so on, covering the
year 1938. 96 pages, thoroughly illustrated.
Automobile Manufacturers Association, Inc.,
366 Madison. Avenue, New York City.—
Single copies gratis, quantities 25 cents
per copy.

QuietoNE Rapro Noise FiLters describes
and lists a complete line of radio inter-
ference filters. Catalog No. 166-A. Cor-
nell-Dubilier Electric Corporation, South
Plainfield, New Jersey.—Gratis.

ENGINEERING DATA ON FLUORESCENT MAZDA

Lawmps is a 16-page pamphlet which gives
information regarding lamp operation and
performance factors, operating characteris-
tics, color quality, and application consid-
erations. It is illustrated with photographs
and a number of diagrams which give in
compact form all of the engineering data
so far available on this new source of light.
General Electric Company, Nela Park,
Cleveland, Ohio.—Gratis.

Leica PHoTOGRAPHY, 25th Leica Anniver-

sary Number, is a special edition of a
regular monthly magazine which is of par-
ticular interest to owners of miniature
cameras. The feature article in this issue
deals with the renaissance of photography
and presents a number of interesting and
informative illustrations. E. Leitz, Inc., 730
Fifth Avenue, New York City.—I10 cents.

LAFAYETTE 1940 MAsTER CATALOG covers,

in 188 pages, all types of home and
automobile radio sets and accessories, pub-
lic address equipment, servicemen’s ma-
terials, and- apparatus for the ham and
television experimenter. Radio Wire Tele-
vision, Inc., 100 Sixth Avenue, New York
City.—Gratis.

Corors AND THEIR MATCHING, by Roger K.

Taylor, Ph.D., is a four-page brochure
that presents a brief description of colors
and the procedure for their matching. It
should be of particular interest to anyone
concerned with paints or enamels. The
Porcelain Enamel & Manufacturing Co.,
Baltimore, Maryland.—Gratis.

THE Soarinc CYCLE is a typed report ap-

plying dynamics to soaring. The com-
bined momentum of sailplane and wind as
viewed from the earth cannot be changed
by forces from the air or gravity. The sail-
plane must be a mechanism capable of re-
ceiving wind momentum by one set of air-
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foils and returning this momentum to the
air by another set of airfoils in equal mo-
mentum value but not in equal energy value.
Energy not returned supports the flight.
“The Soaring Cycle” sells for $5.00; “The
Dynamics of Soaring,” 24 pages, a resumé
of “The Soaring Cycle,” is $1.50. The
Soaring Flight Co., 1115 15th Street, N. W .,
W ashington, D. C.

WaTER CorrosioON CONTROL describes the

use of silicates for the protection of
water mains and service pipes, and for
the elimination of “red” water. Bulletin
No. 373. The Philadelphia Quartz Com-
pany, 121 South Third Street, Philadelphia,
Pennsylvania.—Gratis.—Request this bul-
letin on your business letterhead.

INTERCHANGEABLE GROUND-GLASS JOINTS,

Stopcocks, AND StopPERs. Revised
commercial standards for interchangeable
ground-glass joints. Includes requirements
for master plug and ring gages. Publica-
tion CS21-39. Superintendent of Documents,
Government Printing Office, W ashington,
D. C.—5 cents.

UNDERSTANDING THE AUTOMOTIVE DIESEL is

a 64-page pamphlet, illustrated with
pertinent drawings, which surveys the en-
tire Diesel engine field from the standpoint
of American operators and operation. Much
of the information (and misinformation)
which has been spread regarding Diesel use
has been based upon European experience.
This booklet has been prepared to dissipate
the confusion that has arisen in the minds
of many and to present the facts in a way
that will permit those who are interested
to draw their own conclusions. Mack
Trucks, Inc., 34th Street and 48th Avenue,
Long Island City, New York.—Gratis to
libraries and educational institutions in
quantities up to 25; larger quantities at
10 cents per copy.

A Gumpe For Truck DRIVERs is an 8-page

folder designed to acquaint fleet owners
and operators with the wide range of fac-
tors which affect economy and safety in
motor-truck operation. It covers briefly yet
succinctly the care and treatment of en-
gines, tires, clutches, brakes, and transmis-
sions. It stresses highway safety and cour-
tesy and a number of other topics important
to truck drivers. Dodge Truck Division,
Chrysler Corporation, Detroit, Michigan.—
Gratis.

Most Mororists EARN Less Tuan $30 A

WEEK is a 20-page booklet which details
a series of facts regarding motor car taxa-
tion. These facts are driven home most
forcefully by the use of the cartoon method
of presentation. American Petroleum In-
stitute, 50 West 50th Street, New York City.
—Gratis.

THE AMERICAN WaAY IN PHARMAcCY, by
George D. Beal, is a nine-page reprint
of an article that deals largely with the
care exercised by drug manufacturers in
the production of materials which find their
way into the home through doctors’ pre-
scriptions. It is illustrated with a number
of photographs that show various steps in
manufacture. Mellon Institute, Pittsburgh,
Pennsylvania.—Gratis,
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LEGAL HIGH-LIGHTS

Patent, Trade Mark, and Related Legal Proceedings That
May Have a Direct Effect on Your Business

By ORSON D. MUNN, Litt.B., L.L.B., Sc.D.

New York Bar
‘Editor, Scientific American

CrRAWLING BABY

HE representation of a crawling baby,

when used as a trade mark, is decep-
tively similar to a representation of another,
even though different, crawling baby, ac-
cording to a recent decision of the Court
of Customs and Patent Appeals.

A prominent manufacturer of babies’ rub-
ber pants sought to obtain the registration
of a trade mark featuring the picture of
a crawling baby and in which a second
baby was pictured in stooping position
holding and stretching the garment of the
first baby. The registration of the trade
mark was opposed by another manufacturer
of babies’ pants who owned a registration
featuring a baby in crawling position. The
Court recognized that the two marks were
different in detail but held that the dom-
inant feature in each mark was the repre-
sentation of a crawling baby and that un-
less the marks were placed side to side
there was a danger of confusion. Under
the circumstances the opposition was sus-
tained and registration of the first men-
tioned trade mark was refused.

CHINESE-AMERICAN

EW Americans realize that the United

States maintains a court in China where
certain of the rights of American citizens
and of American corporations in China are
determined.

One of the recent cases decided by the
United States Court for China involved the
well-known American trade mark Coca Cola.
Suit was brought by the owner of the trade
mark Coca Cola against a competing manu-
facturer selling a somewhat similar product
under the name of Eddie-Kola. The Court
concluded that the name Eddie-Kola was
confusingly similar to the trade mark Coca
Cola and granted an injunction restraining
further use of the name.

In the Court’s opinion it also appeared
that the name Coca Cola was registered
as a trade mark in China in Chinese char-
acters and the Court pointed out that the
defendant had voluntarily agreed to dis-
continue the use of the registered Chinese
trade mark.

SiPHON CAPSULE

HE configuration of an article is not

proper subjéct matter for the registra-
tion of a trade mark, where the configura-
tion serves a useful purpose. This is illus-
trated by a decision of the Court of Customs
and Patent Appeals involving a capsule
containing compressed carbon dioxide to
be used for carbonating water in recharge-
able soda siphons. The capsule consisted

of a tubular bulb having a peripheral groove
on one side of the central portion. The
manufacturer of the capsule contended that
the groove constituted a trade mark and he
attempted to register it in the United States
Patent Office. The Commissioner of Patents
denied the registration on the grounds that
the groove served a useful purpose and the
decision of the Commissioner was affirmed
by the Court.

In reaching its decision the Court referred
to a mechanical patent disclosing a capsule
of this character, in which it stated the
groove served to hold the capsule in proper
position in the holder provided on the soda
bottle. Under the circumstances the court
stated: .

“We are unable to escape the conclusion
that the groove as an entity possessed utility
and, for that reason, under the authorities,
is not a proper subject for registration as
a trade mark.”

CLEOPATRA

HE personal habits of the famous

Egyptian queen, Cleopatra, were dis-
cussed in a recent suit for patent infringe-
ment. The suit was filed by the owner of
a patent for a cleansing cream containing
milk and it was charged that the defendant
had infringed the patent by making similar
cleansing cream. One of the defenses raised
was that milk served no useful purpose in
the cleansing cream and that in order to
be patentable an invention must be useful
rather than frivolous. In answer to this de-
fense the patentee contended that milk ap-
plied to the skin tended to whiten it and
referred to the legend of Cleopatra taking
daily milk baths claiming that this made
her “the only white woman in a dark-
skinned race.”

The Court, however, rejected the legend
as a myth, held that milk did not have a
whitening effect on the skin, and declared
the patent invalid. In this connection the
court stated:

“But it is well known that milk does not
have a whitening effect; that the story of
Cleopatra and her milk baths is a pure
myth.”

MeIN KaMmPF

HE well-known book, “Mein Kampf,”

by Adolf Hitler, is at present involved
in a legal struggle in the Federal Courts.
The publisher of an authorized edition of
the book owned the United States copyrights
thereon and brought suit against the pub-
lisher of an unauthorized edition. Pending
the final determination of the suit the Court
was asked to grant a preliminary injunction
restraining any further distribution of the

255

unauthorized version. The injunction was
opposed by the publisher of the unauthor-
ized version on the grounds that at the time
that the copyright was obtained Adolf Hitler
was not a citizen of any country but, on the
contrary, was stateless and on the further
grounds that Adolf Hitler had not formally
assigned his copyright.

The trial court denied the injunction but
an appeal was taken to the Circuit Court
of Appeals which held that the United
States Copyright Law broadly extended the
right of copyright to both aliens and citi-
zens and that no restrictions were placed
upon a person who was stateless. The only
restriction or limitation was placed upon
an alien who was a citizen of another coun-
try. Under those circumstances it is neces-
sary that the alien author either be dom-
iciled in the United States or that he be
the citizen of a country which extends re-
ciprocal privileges to American citizens.

With regard to the title to the copyright
the Court of Appeals held that Adolf Hitler
had delivered the manuscript to the pub-
lisher’s predecessor in title and that the
delivery of a manuscript under such circum-
stances constituted a transfer of the legal
title to the manuscript. The injunction was
accordingly granted pending the outcome of
the trial.

CO-PENDING

HAT is the effect of an earlier patent,

which discloses but does not claim an
invention, ‘upon a later patent granted to
the same patentee which does claim the
invention? This question arose in a recent
suit involving a patent for a method of
forming rubber tires. It was contended by
the defendant that the patent in suit was
invalid because the same invention was dis-
closed in an earlier patent granted to the
same patentee. The Court rejected this
contention, however, pointing out that the
applications for the two patents were co-
pending in the Patent Office and accordingly
the earlier patent did not form part of the
prior art and did not affect the validity of
the patent in suit.

CONTEMPT

RDINARILY, a person violating an in-

junction restraining the infringement
of a patent cannot be placed in jail but is
merely subject to a fine which is intended
to indemnify the patentee. This is illus-
trated by a recent suit involving a patent
for a frozen confection. On consent of the
defendant an injunction had been entered
restraining the defendant from infringing
the patent. Thereafter, the owner of the
patent contended that the defendant had
violated the injunction by continuing to
sell infringing articles and instituted pro-
ceedings to have the defendant adjudged in
contempt of court.

The trial court found that the defendant
had violated the injunction, adjudged he
was guilty of contempt of court, and com-
mitted him to jail. An appeal was taken
to the Court of Appeals and the decision
of the trial court was reversed. The Court
of Appeals pointed out that the contempt
proceedings were prosecuted by the attor-
ney for the patentee and accordingly were
proceedings for civil contempt as distin-
guished from criminal contempt. In civil
contempt proceedings the court held that
a party could not be committed to jail.
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10 world’s fair grand prizes and 28
gold medals have been pinned on
Longines Watches. Leading obser-
vatories have pinned more accuracy
awards on Longines than on any
other timepiece. At your local
jeweler’s, you can judge for your-
self the prize winning qualities of
accuracy, beauty and dependabil-
ity - which have made Longines
“‘the world’s most honored watch.”
.. Longines watches priced $40.00 upwards

are sold by authorized Longines-Wittnauer
jeweler agencies. Booklet on request.

LONGINES-WITTNAUER WATCH CO., INC.
580 FIFTH AVENUE, NEW YORK, N.Y.
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0 YOU KNOW that if
it weren’t for the

universal availability of high
anti-knock gasoline every mod-
ern auto engine would have to be
tuned-down . . . the spark retarded
to eliminate “knock” or “ping”?

But today oil refiners have a

way of making vast quantities of L_

high anti-knock gasoline econom-
ically. By just adding a small
amount of anti-knock fluids con-
taining tetraethyl lead to each gal-
lon of gasoline they can produce
fuels that actually permit motor
service men to tune-up a car . . .

\

i

!

ETHYL GASOLINE CORPORATION, manufacturer of anti-knock fluids used by oil companies to improve gasoline

3 ]é/met/z]// Jead ... THE REASON WHY

AMERICA'S CARS ARE BEING TUNED upP

advance the spark to give better
performance and mileage.
Since the oil industry has made

/ this “leaded” gasoline generally

available to the motorist, there
have been two important results:

1. Automobile engineers in de-
signing new cars can take ad-
vantage of the inherent ad-
vantages of high compression
engines requiring high anti-
knock fuels. . . for they know
that such fuels can be pur-
chased anywhere 1n the
United States and Canada.

2. Cars now on the road can be

... NOT DOWN :

tuned-up for greater power
and economy.

So, from the standpoint of both
present and future needs, it is
easy to see why it has been said
that “tetraethyl lead 1s almost
as important as gasoline itself!”

* * *

THIS MONDAY NIGHT TUNE IN ON
““TUNE-UP TIME‘/ featuring Andre Kos-
telanetz and his Orchestra, Tony Martin
as Master of Ceremonies, Kay Thompson
and her Rhythm Singers . . . Columbia
Broadcasting System, 8 P.M., E.S.T.
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Van Nost rand's
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Covers
completely
All the
Sciences

12 great books in
one, thoroughly
treating Chemistry,
Physics, Mathemat-
ics, Engineering, As-
tronomy, Medicine,
Numerology, Aero-
nautics, Navigation,
Geology, Zoology,
Botany. Brand new,
just completed.
Every subject fully
covered from funda-
mentals to latest ad-
vanced discoveries
—Principles, Meth-
ods, Formulas—with
charts, diagrams,
and half-tones.

Written by
Experts

Twenty-one authori-
ties of many Uni-
versities such as
Columbia, Rose
Polytechnic, Prince-
ton,Lehigh, Amherst
have given unques-
tioned authority to
the entire book.

THIS COMPLETE, SIMPLE, PRACTICAL COURSE
FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU

A Complete Mastery of
MATHEMATICS

Prepare now to advance yourself to an important job by
Mathematics Training. Mathematics is the foundation of
all mechanical and scientific work, and of all business or
industry based on science. Without this essential

knowledge even the most capable man is left be-
hind while others forge ahead to better jobs,
better cortracts, more money. You need math-
ematics to solve technical problems, and to

improve, speed up and check on your work and the
work of others. Such basic training is quickly rec-
ogrized and gladly paid for. It singles you out from

the crowd and gives you an advantage whether it is
a matter of a job, a promotion, or a contract for
work.

Now you can learn mathematics by an easy, inex-
pensive and time-saving method. A very simple and
extremely interesting course in book form has been
prepared for you by an expert who has devoted a
lifetime to teaching practical men the funda-
mentals of this important subject.

Mathematies
For Self Study

By J. E. Thompson, B.S. in E.E,, A.M.,
Dept. of Mathematics, Pratt Institute, Brooklyn

These books start right from the beginning with a review
of arithmetic that gives you all special short-cuts and
trick problems that save countless hours of your time
and make you more valuable to yourself and your job.
Then they go right into higher mathematics and show
you how simple it is when an expert explains it for you.
Don’t let appearances fool you, mathematics is easy. You
can get these books on approval and see for yourself how
much enjoyment you can have while getting this valu-
able training and solving interesting practical problems
that puzzle your friends and fellow-workers. In no time
at all you will be tackling with ease the most difficult
question on this subject.

A Complete Course and
Reference Library in 5 Volumes
ARITHMETIC —Starting with a quick review of
principles, it presents all the special calculation
methods used in business and industry which every

practical man should know.
ALGEBRA—Starting with simple practical prob-
lems, this book shows you, step by step, how to
1apply algebraic methods to the most complex prob-
ems
GEOMETRY —States clearly all needed facts about
plane figures, circles, polygons, etc.
TRIGONOMETRY—This volume makes easy the
principles of angles and triangles, shows you how
to use tables that explain their functions.
CALCULUS—You will enjoy mastering calculus in
this interesting new way and you will find it will
enable you to solve problems that can be solved in
no other way.

1598 Pages—Illustrated

Send No Money

Examine These Books For 10 Days Free

The coupon below brings you the five books for 10 days’
free trial. After 10 days return the books to us without
obligation or send us the small down payment of $2.95,
baliu;ce in three monthly payments (5% discount for
cash).
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D. Van Nostrand Co., Inc.,
250 Fourth Ave., New York.
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The Instant Question-Answerer for Geometry
Laboratory and Shop Workers,

Mechanics, Home Scientists, Students

Answers tens of thousands of questions such
as: The value of radial, rotary gas engmes—
How the Diesel Engme operates—How air
conditioning functions—What is the coming
television system—How storage batteries
work—How to find your position at sea—
How to do dead reckoning—How your ner-
vous system works—How to recognize every
star, planet, constellation—How optical in-
struments are constructed—How to work
arithmetic, algebra, geometry problems—
How bridges are constructed—How an air-
plane beacon system works—How petroleum
is cracked to make gasoline—How rayon is
made—How to survey a piece of land—and
thousands more.

1500 Pages—10,000 Articles—1200 Illustrations
Bound in handsome and durable Fabricoid

Examine It Free
Send No Money—Mail Coupon

D. Van Nostrand_CO.,_lnc_.. e
250 Fourth Ave., New York, N. Y.

Calculus

AnExpertGivesYou These
Simplified Methods

Mr. Thompson, the author of
these books, is not an ordinary
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