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New Photographic Film Will
W ear Longer, Store Better

Inventor of Nylon Is Posthumously Awarded Patent
On Film Base of Same Substance for Movies or Stills

NEW kind of photographic film,

that wears longer in use, and
stores better than the cellulose nitrate and
cellulose acetate films now universally
used, has been devised in the labora-
tories of E. I. du Pont de Nemours and
Company, Wilmington, Del.

This is revealed with posthumous is-
sue of two U. S. Patents, numbers
2,216,735 and 2,216,736, to Dr. Wallace
Hume Carothers, who died in April,
1937. The original patents for the du
Pont synthetic fiber, nylon, were issued
to him also. The new patents, like the
old ones, are assigned to the du Pont
Company.

The patent specifications point out that
nitrocellulose is now most widely used
for films, despite its inflammability, and
that cellulose acetate, which has replaced
it in some cases, has the disadvantage of
low resistance to water, and poor strength
and flexibility, especially when very dry.
Fairly thick films must be used to com-
pensate for the lack of strength. In color
photography, where the picture may be
coated on both sides of the film, and
separated by its thickness, this causes a
blurring of the picture.

Dr. Carothers found two groups of
chemical substances which offer many
advantages over the old material. One
consists of linear superpolymers, and is
covered in the first patent, the other in-
cludes linear polyamides. Both of these
are crystalline, that is, they have a sharp
melting point, and do not, like resins,
gradually soften as the temperature is
raised. In preparing the film, the material
may be melted, and spread on a smooth,
cool metal surface, or rolled between cool
metal rolls, where it freezes into a thin
sheet.

These substances, it is said, have ex-
treme strength, good flexibility and re-
sistance to water, and are non-inflam-
mable. On account of their strength,
movie films made of them will last much
longer when exposed to the wear of re-
peated passage through the projection
machine. It is also possible to use films
half as thick as ordinarily. This promises
to be very useful in color photography.

Layers can be coated on opposite sides
of the film without causing a distorted
image.

In other methods of color photography,
several layers of emulsion are coated on
a single film base. Using thin films of
superpolymers or polyamides, each with
its own emulsion, a three-deck sandwich
or “tripack” can be built up, in which
the total thickness is still surprisingly
little, and the emulsions are very close
together, it is stated.

As an example of the advantage over
older kinds, it is said that cellulose
acetate film can be bent about 25 times
before breaking, at 709 relative hu-
midity, and about 10 to 15 times in a
perfectly dry atmosphere. In contrast, at
either degree of humidity, film made of
one of the polyamides was intact after
250 bendings.

“This indifference to atmospheric con-
ditions means that films of the present
invention need not be stored under care-
fully adjusted conditions as is done with
cellulose acetate,” say the patent specifi-
cations. “This unique property makes
them specially advantageous as perma-
nent business, library and historical
records.”

The advantages of the new film adapt
them for cut or roll film, amateur or
professional movies, microfilm recording
of documents or publications, X-ray pic-
tures, color photographs and sound re-
cording, it is stated.

Science News Letter, October 26, 1940

PHYSIOLOGY

New Heated Diving Suit
Has Glass Insulation
See Front Cover

TH new electrically heated diving

suits, insulated with glass cloth,
U. S. Navy divers will be able to descend
deeper into the sea, stay down longer,
and still retain clear heads, than they
could before. Announcement of the offi-
cial adoption of the new suit was made
at the time of a demonstration in the
experimental diving tank at the Wash-
ington Navy Yard.
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WARM

Chief Torpedoman J. W. Thompson,
U.S.N., is tired but warm at the end of an
experimental dive in new glass-insulated,
electrically warmed underwear. The diving
suit which he wears over the warmed un-
derwear is just being removed.

Formerly, a diver was supplied with
ordinary air, which consists of a mixture
of oxygen and nitrogen. To overcome
the pressure of many feet of water above,
this has to be considerably compressed.
Under these conditions, nitrogen dissolves
in the blood and enters the tissues. If he
then ascends too rapidly, and the pres-
sure is reduced, the nitrogen comes out
of the blood, and forms bubbles in the
veins and arteries, causing intense pain.
This is called the “bends.”

By using in place of air a mixture of
oxygen and helium, once rare gas now
used for filling balloons and airships, the
danger of the bends is greatly reduced,
because of the lessened tendency of
helium to dissolve in the blood and
body tissues. Also, it was found, the
divers could maintain mental clarity over
a longer period and at greater depths
with the helium mixture.

When it was first tried, however,
Navy divers found that they were much
more sensitive to cold than formerly, and
this, of course, hampered their work.
Then electrically heated suits, with nor-
mally insulated wires in the underwear
worn by the diver, were tried. This re-
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sulted in fire danger, for the insulation
is highly inflammable with so much
oxygen present.

Carrying out Navy suggestions, Paul
Gayne, president of the Colvinex Com-
pany, of New York City, developed the
new suits. These are insulated with fiber-
glas, which is cloth woven of thin glass
fibers, and is non-inflammable. The
wires are insulated with glass, and they
are sewn with glass thread between two

PUBLIC HEALTH
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layers of fiberglas cloth in the diver’s
underwear.

The use of helium-oxygen was one of
three important advances that resulted
from studies initiated by the U. S. Navy
after the submarine S-4 sank off
Provincetown in 1927. The others were
the Momsen “lung” and the McCann
Rescue Bell, which saved the lives of 33
trapped men from the Squalus in 1939.
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To Protect Health of Army
In Case It Goes to Tropics

Rockefeller Foundation in Cooperation with U. S.
Health Service Preparing Much Yellow Fever Vaccine

FFICERS and men of the U. S.
Army will be protected by vaccina-
tion against yellow fever if they are sent
to Central or South America on a hemi-
sphere defense mission, Col. George C.
Dunham, speaking for Surgeon General
James C. Magee, U. S. Army, announced
to the American Public Health Associa-
tion.

To prepare for this potential need of
the Army, enormous quantities of yellow
fever vaccine are being prepared by the
Rockefeller Foundation in cooperation
with the U. S. Public Health Service.
The vaccine, developed by Dr. Wilbur
Sawyer and associates of the Rockefeller
Foundation, has already been given to
some two million persons in South
America. Difficulties in preparing large
quantities of the vaccine have so far
limited its use largely to the protection
of scientists, explorers and others especi-
ally exposed to the disease or to groups of
civilians taking part in studies of the
effectiveness of the vaccine.

Enough vaccine will be ready, it is
expected, to protect the Army from the
dreaded Yellow Jack which plagued U. S.
troops during the Spanish-American war
before Walter Reed and his associates
discovered that the disease was spread
by mosquitoes.

Protection of American soldiers by
vaccination against cholera and diph-
theria is also planned if war conditions
make this necessary, in addition to the
routine protection now given our troops
against smallpox, typhoid fever and tet-
anus or lockjaw.

New vaccines for protection against
pneumonia, typhus fever and influenza,

plagues of the World War, are now be-
ing given field trials, Col. Dunham said,
to find whether these protective measures
can also be used for American soldiers in
event of war.
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Prostitution a Fifth Column

ENERAL Charles R. Reynolds, re-
cently retired Surgeon General of
the U. S. Army, warned against prosti-
tution as a “fifth column in our midst”
which threatens the new national de-
fense army that will start for training

camps shortly after the peace-time draft
next week.

Syphilis and gonorrhea will attack the
men in training camps unless prostitu-
tion, both commercial and clandestine,
is controlled, General Reynolds warned.
A plan for such control was given by
General Reynolds before a special ses-
sion of the American Public Health As-
sociation.

Outbreaks of syphilis and gonorrhea
among the men on maneuvers near two
southern cities last spring were immedi-
ate results of prostitution in those locali-
ties, General Reynolds reported. In one
of the cities, among 85 prostitutes exam-
ined by health officers, one-third were
found to have syphilis and one-half
gonorrhea, and many had both.

Protection of the men against venereal
diseases will be possible, he believes, be-
cause military and civil authorities will
cooperate in this vital defense project
and because of the “awakened public
attitude toward this menace which pro-
vides an ally to the military forces which
never before has been adequately mobil-

ized.”
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Petroleum engineers say that more
than 99% %, of the recoverable oil known
in underground reservoirs can ultimately
be recovered.

A zoologist at the American Museum
of Natural History who recently was
asked to examine George Washington’s
dental plate reported that an elk or
wapiti had contributed the teeth.

IN QUANTITY PRODUCTION

Casting for a motor frame to be used on one of the Diesel-electric locomotives is
marked for machining.



