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(Condensed From Issues of January, 1892)

NAVY—“Our navy, as regards material, ships, armor, and
ordnance, today is in the first rank among nations. All
that is now needed is more ships and proper crews. The
ships are being rapidly built. Congress might supplement
the work so well in progress by providing for the im-
provement of the status of recruits, thereby securing in-
telligent and superior men for the naval service.”

TUNNELING—“A method of constructing tunnels under
rivers whose beds are of mud, clay, silt, or sand is shown
in the illustration. A sectional iron tube is sunk in a cut
dredged for it, leveled, topped with clay or concrete in

gl

bags, the cut filled in and working shafts built around the
ends. The tunnel tube is then pumped out and bricked
up by sections, a roadbed made and junction effected with
approaches.”

FLEXIBLE GLASS—“Herr Eckstein, an Austrian engi-
neer, claims to have discovered a strong and flexible sub-
stance, as transparent as the ordinary brittle glass. . . The
material obtained is said to resist the action of salts,
alkalies, and acids, and besides being transparent is odor-
less. It is flexible, and almost unbreakable. . . Any color
or shade may be imparted to the new glass.”

POWER—‘“After the completion of the great tunnel works
now in progress at Niagara Falls, there will be nothing
to hinder the rapid rise and growth of that interesting
town into a great and wonderful city. Its dwellings and
factories will be supplied with light, heat, and motive
power at an extremely low cost, and useful industries of
every kind ought there to flourish with unwonted vigor.”

CABLE—“The Bahama Islands are soon to be connected
with the general telegraphic system of Great Britain and
the world. A submarine cable about 200 miles long will
be laid from a point about five miles from Nassau, New
Providence, to a point about the same distance from
Jupiter Inlet, on the southeast coast of Florida.”

INSANE GENIUSES?—“Men of genius have not, as a
rule, been mad, except with an insanity of a scientific and
scholastic kind, such as the world really needs more of.
The eccentricities, monomanias, and emotional exaltations
of genius have been incidental, and were not the basis
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of their character and temperament. . . Insanity is a con-
dition in which the power of adjusting one’s self and
one’s conduct to the environment is lost. Surely there is
no loss of this kind shown in the work or conduct of men
of genius.” )

“TELETYPESETTING”—“The management of the Lon-
don Times has utilized the telephone in a unique way.
Telephone wires have been laid in the underground rail-
way tunnel between the composing room in Printing
House Square and the Parliamentary reporters’ gallery in
the House of Commons. A copy reader placed at the tele-
phone reads the stenographic ‘turns’ from the note book
as fast as it is possible for the compositors to take them
on their typesetting machines in the Times building, a
mile and a half away.”

SAILING—“The demand for sailing vessels has, of late,
shown a marked increase both here and abroad; in Great
Britain, according to Lloyd’s Registry, there being now
141 such craft with a total tonnage of 185,807 under con-
struction against 76 with a tonnage of 80,000 this time
last year. Here about the same tendency is manifest. The
rate of steamer construction in Great Britain has seen a
marked falling off during the year, and though in these
waters the rate has largely increased, it may easily be
traced to favorable legislation rather than to a further

‘abandonment of the sailing type.”

RAIN MAKING—“Nearly all the accounts of the recent
rain making experiments in Texas appear to have
emanated from, or to have been inspired by, persons who
took part in the performances. These reports were, in
most instances, grossly exaggerated, and, in some cases,
wholly destitute of truth. . . It is understood that an
attempt will be made to induce the present Congress to
appropriate more money to carry out another series of
these foolish fireworks.”

CLOGS—“There is a considerable demand for wooden
shoes in this country, especially in the Western States and
Territories. They are worn by those who have become
accustomed to the use of that kind of foot covering in the
land of their birth and have not yet adopted the shoes
generally worn here, and they are also used by persons
who are employed in damp, sloppy places.”

SPEED—“On a recent run by a Baldwin compound on
the Baltimore & Ohio, hauling a ‘Royal Blue’ train from
Philadelphia to Canton, on December 22, 1891, the time,
including one stop at Wilmington and a slow-down at
the Susquehanna bridge, requiring three minutes in cross-
ing, was 101 minutes for 91.6 miles.”

FORCE—‘“Man can neither create forces nor endow any-
thing with properties. All that he can do is to convert
and combine them into utilities. The man that does this
with knowledge is spared the dismal failures of ignorance,
but he that tries to use powers without understanding
them is inevitably punished for his rash presumption. It
is this presumption that causes the mortality and disease
that follow in the wake of civilization. Natural law, like
the civil, never admits ignorance as an excuse.”

SCIENTIFIC AMERICAN -+ JANUARY 1942



Belentific American Pho. approved by U. S. Navy

“patff i 1 oy

NATIONAL DEFENSE

A

Fledgling Marine Paratroops about to make their first jump

rience. There was also a rigid
physical examination in which the
medico directed special emphasis
toward freedom from organic heart
disease, medical history of ankle,
knee, or hip injury, if any, and
systolic and diastolic blood pres-
sure. In addition, there was a
modified flight physical check-up
on visual acuity, binocular vision,
depth perception, and flight-ear
examination as well as a test of
equilibrium faculties.

F, BY chance, you had grown a

bit cocky over the physical per-
fection you had demonstrated for
the benefit of the doctors, you
would have had that nonsense
knocked out of your system in an
exceedingly “blitz” manner soon
after reporting to Lakehurst Naval
Air Station, along with other “per-
fect’” lads from every state in the
Union. Your six-week course of
training, you would have found,
had been arranged in three ex-
tremely strenuous periods of two
weeks each. The first phase cov-
ered conditioning exercises—and
were they “conditioning exercises!”
They left you, at first, feeling as
though you were a worn-out old
rooster of 35 years, or so, who just
couldn’t take it any more. There
was also an intensive course in
parachute nomenclature and pack-
ing instructions; a study of landing
methods, including harness train-
ing, platform jumping, and prac-
tice exits from dummy planes. You
learned to roll and tumble around
on the ground, like a circus acro-
bat, with muscles relaxed instead
of tightly drawn.

The second two weeks covered
more—bigger and better, you
might say—conditioning exercises,
with more rolls, more tumbles,
more back somersaults. There was
tower training, which meant utiliz-
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ing an apparatus comparable to
the New York World’s Fair para-
chute jump, a drop of 125 feet in
a ’chute guided by control cables.
Then came more jumps from a
similar apparatus, known as the
“fly-away” tower, because the
parachute you leaped with was
pre-opened before the jump and
was held that way by steel ribs,
like an umbrella, but there were
no guiding cables to direct you or
control your landing. It was here,
they told you, that a man really

proves his readiness for the final .

phase of jumping from the ’plane.
Along with these came parachute
packing instructions and study of
wind-drags, which included meth-
ods of controlling the ’chute
through manipulation of the
shroud lines.

The final, and most
two-week training period
included a sort of post-
graduate course in those
ever-present conditioning
exercises. By now they’d
built you up from 20 to
45 minutes of exceed-
ingly strenuous calis-
thenics early every morn-
ing except Sundays, with
emphasis on leg and ab-
dominal muscle develop-
ment, capped by a brisk
run, which was a half
mile long to begin with
and had gradually been
extended to one and one-
half miles. There was
further training in para-
chute care and packing
and, at long last, squad
jumping from a plane in
flight — which had re-
sulted in your stepping
off the edge of the plane’s
jumping port in the gen-
era] direction of those
Lilliputian pine trees and

exciting

SCIENTIFIC

string-like roads, 1000 feet below.

The type of jump you’ve just
begun is known as a ‘“static line
fall.” Because of the mechanics of
the static line, and in contrast to a
“free fall” and a ‘“delayed jump,”
this form of leap may be made
from a plane as low as 250 feet in
actual war-time operations. This
short jump places men and equip-
ment more closely together when
they reach the ground, spots them
nearer their objective than would
a longer drop, and, falling at from
16 to 23 feet per second, offers the
enemy far less time to attempt to
make targets out of the landing
force from the sky. As indicated
by the terminology, the latter two
types of jumps do not involve use
of the static line, that stout, 13-
foot strip of two-inch canvas
webbing which is such an all-im-
portant factor in your present
predicament.

YOUR fastidiously packed ’chute
reposes in that canvas container
strapped to your back. The static
line is folded against itself several
times and is held in place on the
outside of the pack by two loops
of elastic webbing. It terminates
in a large, metal snap which, at
that command, “Coming on the
range!” you hooked onto the static
cable that is strung lengthwise of
the plane. The other terminus of
the static line acts as the rip cord,
tearing open the fastenings on the
pack so the pilot ’chute can per-

Static cable dgets :
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form its function of hastening the
opening of your 28-foot troop
‘chute. In other words, the static
line is a mechanical rip cord which
obviates the necessity of remem-
bering to pull the rip-cord ring.
If, for some reason, the static line
doesn’t perform, you grab the rip-
cord ring of your reserve ’chute
and—but why go into that? The
static line has worked, the pack is
ripped open, the pilot ’chute’s re-
leased, and in a second or so you’re
going to receive the most severe
yank or jerk your system probably
has ever known.

POSSIBLY veteran jumpers can
desecribe sensations and thoughts
during the brief seconds that
elapse between the leap from the
plane and the teeth-loosening wal-
lop that ensues when the ’chute
opens and applies sudden brakes to
a headlong earthward plunge, but
to a neophyte that brief passage of
time remains pretty much a blank.
Although the parachute harness is
designed to distribute the shock of
opening to portions of the body
best suited to absorb it, the come-
uppance you receive when the 28-
foot-diametered canopy abruptly
goes to work is comparable to an
almost instantaneous reduction of
traveling speed from about 45 miles
an hour to between 15 and 20
miles per hour. In an automobile,
such a drastic change of pace might
be preliminary to a swan dive
through the windshield; in a para-
chute harness, you have a fleeting

Go! (Note static lines at jumping port)
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sensation that your skeleton is
about to slide feet-first out of your
body.

Despite the hours and hours of
rigorous preparatory training for
this bump in midair—training in
which you were hooked into a
practice harness, raised by block
and tackle to the hangar roof raft-
ers, and allowed to drop ’til the
ropes caught you up short—you're
surprised and slightly dazed at the
short free fall and its sudden ces-
sation. But in an eye’s twinkling
you’re back to normal—as normal
as can be expected when, for the
first time in your life, you find
yourself suspended some 900 feet
above earth by 28 silken cords that
funnel out from your body to the
fluted edge of a gleaming white
canopy which hides the sky and
your fellow jumpers above you,
but which is permitting you to
float easily and gracefully down-
ward. Actually, you have the sen-
sation of being poised motionless,
with a gentle breeze blowing up
your nostrils and whistling past
your ears, while the ground comes
up to meet you. It’s an exhilerat-
ing feeling to realize you’ve made
your first parachute jump—that
you’ve actually done it and that
everything’s under control. You
feel like shouting or singing—and
maybe you do both.

Now you begin to recall other
instructions and more of your in-
tensive training. You mustn’t look
up. Always look down! Keep your
eyes on the ever-approaching
ground. There may be
rocks, treges, other pro-
tuberances that would
contribute to an uncom-
fortable landing, but
which may be avoided
if you study the ter-
rain below and manipu-
late your shroud lines
properly. Those support-
ing ropes of braided silk,
each with a tensile
strength of 450 pounds,
constitute the steering
mechanism of your
strange craft. If you want
to drift further to the
right, you reach up with
both hands, grasp the
shroud lines on your
right side, and pull. This
draws the gores of the
‘chute downward, spills
air out of the opposite
side, and causes the
‘chute to slide off to the
right. The same proce-
dure applied to the left,

SCIENTIFIC AMERICAN

Static lines are hooked to cable

the front, the rear will motivate
you in the desired direction, but
don’t slip too much air out—you
might come down faster than good
health dictates. All this, you know,
you learned while practicing in a
captive, stationary ’chute, sus-
pended from the hangar rafters by
wires, much like a gigantic um-
brella.

THE ground’s coming closer! Only
a few seconds and you’ll put
practiced landing technique into
operation. You recall the hundreds
upon hundreds of training jumps
you made from, first, the three-
foot platform and, later, the eight-
footer. The latter didn’t prove
much of a shock and you were
told that, barring heavy winds or
brutal ground conditions, your
actual landing would be similar to
such a jump. After all, you rumi-
nate, an eight-foot jump, even onto
hard ground, is kind of a sissy
thing, so long as it’s done correctly.
You must land on the balls of your
feet—never on your toes or flat on
your heels. Let the legs spring
naturally to take up the shock,
and then pivot in the general
direction of the wind. This puts
you in a squatting-rotating posi-
tion from which it is easy to fol-
low through with that professional
tumbler’s back roll you practiced
for so long. You simply ease down
onto your buttocks, and with a
continuous rolling motion in the
general direction of the parachute,
now falling onto the ground, you
do the back somersault, and unless
there’s a strong wind, the ’chute
will shortly collapse like a blown-
up paper bag that has been
smacked with the palm of the hand.

You’re almost down! A couple of
fellow Marines are running toward
you to be ready with a helping
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You’re down—safely!

hand—just in case. You remember
to reach up and grasp the shrouds
on either side of you with both
hands, for you’re going to ‘“break
your fall” as much as possible by
“chinning yourself” on the shrouds
just before your specially clad feet
hit old Mother Earth. Your toes
wiggle anticipatorily in the soft
leather of the rubber-soled, 10-
inch high-tops. You recall having
heard stories about broken ankles
in the parachute training corps,
and how the special shoes were re-
ported to have steel braces for pro-
tection, but when your boots were
issued to you, they were pliable,
soft, and without the slightest
trace of steel, and you learned that
experiments had proved that the
introduction of metal braces pro-
duced more injuries than occurred
with normal shoes, equipped with
rubber soles and the 10-inch up-
pers.

Ker-thump! You're down! You
go into your roll—and, glory be!—
it’s a perfect landing! Your feet
sting slightly and you whacked
your head a bit as you rolled, but
in the thrill of accomplishment you
don’t mind, and you scramble to
your feet to greet the men who
have been running to help you.

So, your first jump is over, and
with more prosaic things to do
there may come a mental let-down,
for, whether you’ve realized it or
not, you have been as carefully
prepared psychologically for your
initial leap as you were physically.
There’ll be other jumps, plenty of
them, but meanwhile, your first job
is to care for your ’chute. With
the assistance of a qualified rigger,
you collect the shroud lines—a
process known as ‘“‘chaining’—roll
up the whole business and get it up
to the loft above barracks. There
it is suspended by its peak while
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you and a dozen helpers grasp the
fluted edges and “whip silk”—
shake and snap the silken expanse
to free it of dirt and extraneous
If it’s wet, it must stay
hung up until dry, for a wet ’chute
opens slowly. Next, you and your
packer will secure the peak to one
end of a'long table; you’ll draw the
shroud lines to the other end,
check all 28 of them for twists and
turn-overs. Again you’ll “whip
silk” to straighten gores and
panels, and fluff it up to remove
air pockets. No gentleman’s valet,
not even the incomparable Jeeves,
could fold his master’s clothes with
greater care than you lavish on the
rest of the packing process, but
eventually the 'chute is back in its
container, the static line is once
more folded and secured, and
you're ready to jump again.

ATER, after more practice, there’ll

be squad-jumping in combat
maneuvers, with preliminary study
of terrain, objectives, imaginary
location of enemy forces, airports,
water systems, communication
lines, and so on, to be demolished
or taken over by a daring, fast-
moving parachute force. Armed

Meet the Jeep

only with an automatic revolver,
the squad will float earthward, fol-
lowed by cargo ’chutes which will
transport emergency rations, first-
aid supplies, folding bicycles, radio
equipment, ammunition, grenades,
rifles, machine guns, and mortars.
Each squad will practice landing
as nearly as possible as a unit—
the Marihes have jumped 11 men
from one plane in six seconds—
and the instant each man is on his
feet, he’ll have his carefully re-
hearsed part to play in assembling
attacking equipment. In an in-
credibly short time the squad is
fully armed and is in action.

Yes, the United States Marine
Corps is rapidly acquiring a new
method of effectiveness. Shades of
old Leathernecks ‘“from the halls
of Montezuma to the shores of
Tripoli” may well be restless in
their hallowed graves at sight of
these super-youngsters carrying
out the traditional Marine custom
of being ‘“first to fight for right and
freedom” by dropping from the
sky, but it merely will be the 20th
Century equivalent of “The Ma-
rines have landed and have the
situation well in hand”—this time,
by parachute.

The United States Army’s Answer to

Schicklegruber’'s Panzer Divisions

JO CHAMBERLIN

lT was the second day of the bat-
tle of Louisiana. The invaders’
tanks roared to the attack near the
Sabine River. But the defending
forces didn’t yield; they didn’t
even dig in and wait. Their light-
ning-fast jeeps, towing anti-tank
guns, raced into strategic positions,
harassed the enemy’s advancing
tanks, out-maneuvered them,
flanked them, cut them off, and
cut them down.

The tanks retreated; that par-
ticular blitzkrieg was ended. Over
and over again the Louisiana ma-
neuvers demonstrated the amazing
abilities of Uncle Sam’s newest
invention, the rugged jeep or ban-
tam car. General George Marshall,
Army Chief of Staff, says that it
is our main contribution to modern

SCIENTIFIC AMERICAN -

war. A buck private told me: “The
blitzbuggy carries more fighting
punch per pound than any other
army vehicle.” A post-maneuver
War Department statement of
mass-production plans calls the
jeep ‘“sensational.”

Our army’s youngest, smallest,
toughest baby - has many pet
names: jeep, peep, blitzbuggy, jit-
terbug, beetlebug, iron pony, leap-
ing Lena, panzer-killer. The names
are all affectionate, for the jeep
has made good. When it was only
a year old, it stole the show in the
vast Louisiana tank and anti-tank
warfare.

I was standing in the hot Missis-
sippi sun while Lieutenant Patrick
Summerour, of Camp Shelby, ex-
plained the jeep. There were rows
of them before us: American Ban-
tam, Ford, and Willys auto makers
are turning them out by the thou-
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A 37 mm. anti-tank gun mounted on a jeep

lots of leg and arm room to spare!

“Plenty o’ clearance,” my driver
remarked.

-We crossed a small stream,
water flowing over the floor. But
we had no trouble, for electric
units are placed so high that the
40-inch jeep can keep going
through water 18 inches deep. We
clawed our way up the 30-degree
bank—twice as steep as you’ll ever
meet in -a passenger car on the
highway.

Rivers are an army’s worst
obstacle in enemy country, and
raft or bridge builders offer splen-
did targets. It was enlightening,
therefore, to see jeeps ferried
across streams atop three row-
boats, on rafts of empty oil cans,
and on stray logs wired together.
Latest plan is to lay a heavy tar-
paulin on the ground, drive the
bantam on it, fold up the sides,
then drag it into the water where
it will float with some support.
Tacticians call this simplicity, plus.

Back in camp, in the warehouse
section, Lieutenant Summerour
gave me one more thrill. He drove
the car up a narrow ramp to a
railway loading platform, drove
along the platform, steered
through the open door of a boxcar,
passed through the car to a ramp
on the other side, and down to the
street.

“Think we've got something
here?”’ he asked, getting out of the
bantam. I certainly did.

A heavier version of the jeep
is the “swamp buggy,’” with bus-
size tires for deep snow and mire.
Most important, it’s mounted anti-
tank gun can be fired forward. It
is not towed behind. This means
quicker striking power.
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In the Louisiana maneuvers, in-
volving 400,000 troops, Army eyes
were on its three new anti-tank
battalions. All include jeeps and
well-armed jeep-riding soldiers.
Company A, of the 94th Anti-tank
Battalion, for example, has 51
jeeps, some drawing anti-tank
guns, others carrying ammunition.

HE jeep has helped mightily to

lay the legend of tank invinci-
bility. Brigadier General Ira T.
Wyche, commanding the 1st Provi-
sional Anti-tank Group, says
cheerfully: “We might retire if
attacked by heavy opposing infan-
try, but never from a tank outfit.”
Already the jeep has made major
changes in army concepts of cross-
country mobility. It also fits into
the traditional American notion of
individual action in war.

When war ends, jeeps can do
useful work. An artillery officer
told me they would aid certain
kinds of farming which need prac-
tical “Model T Ford” type trans-
portation. Or, with a few trim-
mings for looks and the spur of
low gasoline consumption, the jeep
might make good in cities. Lessons
learned by jeep manufacturers
surely will be put to practical use
in improving your car and mine.

EpiTOR’S NOTE: In the nomen-
clature of our Armored Divisions—
which has reached almost the stage

.of a special argot—the term “jeep”’

is used to designate the one and
one-half ton command car, while
the miniature combat car, so often
pictured in mid-air, is known as
the “peep’—sometimes, ‘“the son
of a jeep.” This is according to
advices from the Bureau of Public
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Relations of the War Department,
which explains that in other
branches of the Army, however,
“jeep’ and the various names men-
tioned in the above article refer to
a bantam car.

DECOY BLACKOUTS

Dummy Airfields, Deserted
Roads., and Empty Areas

DUMMY airfields with dimly shin-
ing lights, wide open spaces illu-
minated to simulate crowded areas,
and long lines of glowing street
lamps on deserted roads are now
being studied as a means of liter-
ally camouflaging whole cities in
event enemy bombers reach
America’s shores.

“Tragic ineffectiveness of Lon-
don and Berlin to protect them-
selves from night raiders with total
darkness is forcing the United
States government and commercial
lighting experts to seek startling
new blackout techniques, many of
them secret,” according to Samuel
G. Hibben, Westinghouse blackout
lighting engineer.

Since there appears to be no way
of preventing bombers from dump-
ing their lethal loads over the
centers of blacked-out cities, en-
gineers are now studying means of
inducing them by camouflage to
aim their bombs where direct hits
will cause little or no damage, Mr.
Hibben declares. He points out
that in the camouflage version of
the blackout, decoy airfields, high-
ways and industrial centers could
be changed for each raid. They
would be located well out of the
way of residential areas.

From the air, a string of partial-
ly concealed lights along a deserted
stretch of road would appear to be
a main artery leading into the city.
Actually it might point in an en-
tirely different direction. Anti-
aircraft and searchlight batteries
located several miles from a met-
ropolitan center would be just as
effective but would tend to draw
pilots away from vulnerable areas.
A broad rectangle of flood lights
anywhere would serve as airfield
decoys. Americans who drive cars
with sleek, black tops probably
will be obliged to swab their autos
with some dull, removable finish
in event of air raids. Even moon-
light reflection on the tops of
closely parked cars offers an ideal
target from the air.
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Insanity

Paranoia; Dementia Praecox. or Schizophrenia:

Paresis; Senile Dementia; Toxic Insanity

L.]J. PANKOW, M.D., B.M., B.S.

PARANOIA was formerly believed
to be a form of insanity in
which the patient was insane on
one subject only, and mentally
normal on all other subjects.
This is now known to be false,
for the paranoid suffers from a
general mental slowing and de-
generation. The paranoid suffers
from very definite and well sys-
tematized delusions. This definitely
affects his judgment, especially
in matters pertaining to his
delusions. Paranoia usually - fol-
lows a definite course of three
stages. The condition may become
arrested in any of the stages, and
remain there for years. The stages
may be reversed and the third
stage may occur very early. The
first stage usually begins in child-
hood, although it may not be re-
cognized at that time. These
patients are said to have been
queer, taciturn, morose, avoiding
other children and associating
with older persons. The patient
begins to feel that people are act-
ing differently toward him. Older
patients at this stage frequently
complain that they fear they are
losing their minds or their health.
This gradually progresses into the
second stage, ushered in by de-
lusions of persecution and corre-
sponding hallucinations, especially
of hearing.

Up to this time the subject has
suspected that people were cold
.and aloof to him, but now he
knows it, and hears them saying
unpleasant things about him. The
voices are very apt to become
vulgar and terrible, accusing him
of crimes and sins. Other hallucin-
ations substantiate this belief.
Peéople are poisoning his food, are
trying to gas him or to injure him

Originally published in The Journal-Lancet, Min-
neapolis, Minnesota. The author, with a medical
degree from the University of Minnesota, is a
Sioux Falls, South Dakota, general practitioner who
served on his county insanity board for 15 years,
and the article is based on his studies and expe-
riences during that time. In a previous article in
the December number, he discussed the general
nature of insanity.
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with electricity. He builds elabo-
rate defenses against these dangers,
sealing up all doors and windows,
or setting his bed in saucers
of water as insulation. After a
time he begins to recognize .the
individual who persecutes him and
instead of they who are persecut-
ing him, it becomes he.

When the patient changes his
ideas from them to him, he be-
comes dangerous. At first he flees
from his persecutors, then he de-
fends himself, and, finally, he
strikes in retaliation. Having re-
tained some of his mental facul-
ties he is able to reason to some
extent, and so is very dangerous.
This stage may last for years be-
fore giving way to the third stage,
the stage of ideas of self-import-
ance. He begins to see that being
such an object of persecution, he
must be someone of great import.
At this stage, the dual personali-
ties or alterations of person ap-
pear. With this stage comes a
more pronounced mental deterior-
ation and enfeeblement even to
an ultimate complete loss of men-
tality.

DEMENTIA praecox is a form of
insanity in which there are de-
lusions and hallucinations and
various mental disorders. The
mental deterioriation shows to a
marked degree early in the disease,
and the delusions are much more
fleeting and changeable. Usually,
dementia praecox is seen inyounger
persons, but this is not invariably
so. Recently, the name schizo-
phrenia has been suggested. This

means splitting of the psyche, and-

refers to the fact that in these
cases there are frequently two or
more trains of thought traveling
together simultaneously.

In general, dementia praecox
also has its beginning in childhood
with some oddity being apparent.
These patients usually have been
dull, but may have been unusually
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bright. They are frequently shut-
in types, having no one with
whom they can talk over their
problems. Some of the exciting
factors of insanity come along and
set them off into a recognizable
psychosis. It is impossible to guess
the subject’s reactions and an-
swers. A question may bring a
totally unrelated answer, a com-
mand may bring an opposite ac-
tion, or no action at all. All this
is due to his twin or double train-
of thought. This also accounts for
the incoherence of speech found
so regularly in these cases, and
to the emotional deterioration.
There are three types of dementia
praecox, but these types may
overlap or combine to give ap-
parently more types.

Pure dementia praecox, or
hebephrenia, is one type. A very
mild form is sometimes called the
simplex type or abortive form. This
is a stationary form in which the
disease has not progressed far
enough to be called real insanity,
when it becomes halted. The pa-
tient is able to lead a more or
less normal existence except that
his personality is greatly chanhged.
It is from this class that hoboes,
prostitutes, cranks, eccentrics,
and criminals develop.

ATATONIA, or catatonic dementia
praecox, a second type, has the
usual onset and general symptom
syndrome plus catatonia. Catatonia
is an irregular alternation of ex-
citement and stupor. In stupor we
find negativism and muscular ten-
sion. These may be mild or severe,
varying from being scarcely notice-
able to so severe that the patient
lies perfectly quiet in bed, refusing
to speak, ignoring the calls of na-
ture, holding the saliva till it
putrifies and responding, if at all,
to a command by an opposite
action. A muscular rigidity resists
all efforts to change the position of
the body parts, and provides gro-
tesque facial expressions held for
long periods at a time. The condi-
tion may express itself in a waxy
condition of the muscles and, while
the limbs are easily moved by the
examiner, they remain in the final
position for long periods, dropping
only from exhaustion. Catatonic
excitement is just the opposite of
the stupor, being shown in constant
talking, tossing in bed, walking,
and becoming maniacal. Talk has
no goal, and is often completely
incoherent. The patients are very
impulsive, follow their impul-
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sions, and are unable to explain
any reason for their violent acts.

The third form of dementia
praecox is the paranoid form. This
is a usual dementia praecox with
considerable dementia and para-
noid symptoms added. The para-
noid symptoms differ from true
paranoia in that the delusions are
fleeting and changeable, and not
well organized. They are usually
persecutory in nature, but the type
of persecution will vary from day
to day. Such patients do not try
to explain to their associates the
reasonableness of their delusions
as do the true paranoids.

A VERY frequent and most un-
happy form of insanity is the
manic - depressive, circular or
cyclic insanity. The chief symptom
of this disease is the recurrence
of periodic phases of exaltation
or mania alternated with phases of
depression or melancholia. Usually
accompanying these abnormal
states are either corresponding or
reversed expressions of motor
activity. This means that a
patient may be quite maniacal
in his thoughts but quite nor-
mal or even subnormal in his
physical activity, or the converse.
Usually, however, the physical
state corresponds to the mental
state, the patient being agitated
when in a mania and quiet when
depressed. Some patients do not
exhibit an alternation, but have
cycles of mania or excitement
only, and others have only cycles
of melancholia, either being in-
terspersed with apparently quite
normal intervals. It is the recur-
rence of symptoms in a definite
cycle that gives the disease the
name of cyclic insanity.

The wusual findings during a
manic phase are a flight of ideas,
emotional excitement and in-
creased motor activity. Hallucina-
tions and delusions may develop,
and if they do, they are usually
of a grandiose nature. The de-
pression or melancholic phase is
the exact opposite of the maniacal.
It is characterized by difficulty of
thinking, emotional depression and
decreased motor activity. When
normal or nearly so the patients
have quite an insight into their
condition, and will discuss it in-
telligently with their associates.
This type of psychosis is explained
on the basis that when excited
the patient is trying to keep up
with his problems and is, in his
mind, doing so. When in a depres-
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sion, the problems of adjustment
have simply overwhelmed him
with their multiplicity and magni-
tude.

The psychoses so far described

are those in which there is no de- -

monstrable physical change in the
brain structure itself. They are
pure psychoses, or alterations of
thinking due to the inability of
the patient to deal with the prob-
lems of environment and society.
There are also insanities in which
the mind would, perhaps, never
have failed had it not been in-
jured or diseased. Aside from ac-
tual injuries to the brain with
actual loss of brain tissue, it may
be due to scar formation, pressure
atrophy of brain tissue due to
tumors, abscess, meningitis, de-
pressed skull fractures; or the in-
jury may be the result of infec-
tion or toxin from within the body,
or drugs. The manifestations are
apt to vary, depending on the ex-
tent of the injury, the degree of
toxicosis, the parts of the brain
involved, and the thing causing
the effect.

ARESIS is the first of this type of

insanity to be discussed. It was
a well defined disease entity long
before it was learned that it is
invariably caused by syphilis.
Synonymous with the term paresis
was the name ‘“‘general paralysis
of the insane,” because it is more
than just a psychosis. Before
death, the patient invariably de-
velops quite typical motor as well
as mental symptoms. While every
case of paresis is syphilitic in
origin, not every case of syphilis
develops paresis, nor does every
case of neuro-syphilis have pare-
sis. Locomotor ataxia, for example,
is syphilis of the nerves of the
spine, but not always is it found
in a combination with insanity,
and when it is so found, it is re-
ferred to as tabo-paresis. Early in
the course of paresis, the only
symptoms noticeable are a grad-
ual deterioration of the intelli-
gence, defects of judgment, mem-
ory loss and evidences of moral
delinquencies. These things con-
stitute the first stage of the dis-
ease.

The second stage usually pre-
sents physical changes added to
the mental changes noted before
and in addition more pronounced
mental defects. The physical things
easily noted are muscular tremors
especially of the ~muscles of
speech.” These cause a peculiar
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quality of tremulousness in speak-
ing certain words and phrases.
A progressive general muscular
weakness follows. Frequently, the
patient is subject to seizures sim-
ilar to apoplexy or epilepsy, which
usually last longer than an epilep-
tic fit, and disappear more
quickly than an apoplectic insult.
They leave very little or no motor
paralysis, but it is very likely that
there will be a very marked mental
deterioration noticed after the
spell, and the patient does not re-
cover from this mental paralysis.
The new level of mentality be-
comes his normal plane, and a
new seizure will sink the mentality
to a new low level. Memory fails
more and more as the disease pro-
gresses, and all the mental defects
of the first stage become more pro-
nounced. Delirium develops, emo-
tions are lost, speech becomes dif-
ficult, but not yet entirely lost.

T THIS point in the disease, pare-
sis usually follows one of four
types, and little more than men-
tion of them should serve to dif-
ferentiate them. They are: the de-
mented, in which loss of mentality
is the chief symptom; the excited,
in which there is terrific mental
activity with expansive and gran-
diose ideas; the agitated, in which
there is a great deal of motor ex-
citement and the patient must be
constantly on the go; and the de-
pressed, in which one finds symp-
toms similar to those found in the
depressed phase of a cyclic insan-
ity, but with no alternation of the
phases. It is usual that paretics
are discovered in one of these four
types of the second stage of their
disease.

The third stage is the final cur-
tain for the paretic. It is the final,
eventual and complete breakdown
of the mentality. The patient
ceases to have any human reac-
tions whatever, and exists like a
vegetable, totally unable to care
for himself in any manner, losing
control of his sphincters, soiling
himself and finally being unable
even to feed himself. These things
constitute the major and most
easily recognized symptoms of
paresis. The most constant and de-
pendable are the speech difficul-
ties and the positive Wassermann
reaction in an insane person.

The senile dementiag have one
thing in common that allows
grouping them together. That thing
is that changes incident to age so
lower the threshold of mental bal-
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ance that complexes and condi-
tions which have been previously
handled or compensated satisfac-
torily, are now allowed to come to
the surface, and so manifest them-
selves as psychoses. Involutional
melancholias, various delusions,
anxieties, and true senile demen-
tias, with incident memory and
judgment failures, egotism and
paranoid ideas are examples of
this condition. Arterio-sclerotic de-
mentias are probably expressions
similar to these, with the added
insult of brain starvation and ac-
tual loss due to atrophy. To an
appreciable extent, the psychosis
will be manifested by and de-
pendent upon the area of the
brain altered by the sclerosis. One
almost constant finding in all cases
is an increasing forgetfulness for
recent affairs and events, faces,
names and places. This obtains in
the arteriosclerotic types, chiefly,
and accounts for the frequency
with which this type gets lost
when a very short distance from
home, and indeed, even within the
home itself.

The last group comprises the in-
fection, exhaustion and toxic
types of insanity. These, in addi-
tion to the deliria, may simulate
more or less any of the types dis-
cussed before; but, in general,
when the disease has been cured,
the infection removed, the toxin
eliminated, or the exhaustion cor-
rected, the psychosis improves. It
is just that the patient has a low
threshold, and the waste products
that havie accumulated have weak-
ened the defenses of the mentality,
allowing some of the problems that
have been compensated to de-
compensate. The patient gets out
of adjustment with his environ-
ment until the body balance has
been restored. Any of the symp-
toms expected in almost any of
the other insanities mentioned
may be found as well as some
manifestations which are new and
strange.

In conclusion, only the high-
spots of the symptoms and signs
of the common types of insanity
have been discussed. There is,
however, one thought which
should - be emphasized: The in-
ability of persons to adjust them-
selves satisfactorily to their en-
vironments and problems, intro-
duces a big field in preventive
psychotherapy. Just as a weak
rope will break when overloaded,
so a mind breaks when it tries to
carry a load too heavy for itself.
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Poorly adjusted individuals and
those whose minds can be likened
to weak ropes, should be helped
to make a proper or a satisfactory
adjustment, not by demanding
more from them than they can
carry mentally, but by finding for
them a field of endeavor where the
problems will not be more severe
and heavy than they can carry.

IMPAIRED SIGHT

Induced by Insulin Offset
by Oxygen

ADMINISTRATION of doses of 100
percent oxygen will offset the im-
paired sight induced by insulin,
according to Dr. Ernst Gellhorn,
professor of physiology at the
University of Illinois. This sight
impairment takes place, he points
out, as a result of the close rela-
tion between oxygen and blood
sugar content. Administration of
insulin in ‘“shock” therapy, for ex-
ample, decreases excess sugar in
the blood, deprives the brain of
some of the sugar which it burns,
and thus produces visual disturb-
ances including loss of the ability
to see ‘“after images.”

“It was found,” Dr. Gellhorn
says, “that the effect of low blood
sugar induced by insulin was
alleviated by inhalation of 100
percent oxygen.”

ASYLUMS

Some Mental Hospitals

Are a “Disgrace”

13

SOME mental hospitals are a dis-
grace!” This seriouschargeis made
by the National Committee for
Mental Hygiene in its annual re-
port, just published.

A recent nation-wide survey
conducted by the Committee re-
veals, the report states, a ‘“dismal
failure of state authorities in many
parts of the country to provide
adequately for the mentally ill.

“The depression has put in its
deadly work, and standards of care
in many institutions have fallen
far below the requirements of mod-
ern psychiatric practice—in some
places to such a point as to suggest
a reversion to the conditions of the
old asylum era.”

Institutions in all parts of the
nation are ‘excessively crowded,
the survey revealed. This is con-

SCIENTIFIC AMERICAN

sidered due partly to the fact that
the average length of life has been
extended 13 years in the last 40
years. Mental disease affects more
individuals proportionately among
old people than in the younger age
groups. One person out of 20, it is
estimated, will become a patient
in a mental hospital some time
during his lifetime.

In probably 12 or 13 states, the
superintendent of a state hospital
is a political appointee. He may be
chosen, not because of his knowl-
edge of mental illness, but because
his cousin carried three districts in
the south of the state. And he is
subject to instant dismissal when-
ever the political regime changes.
This condition makes the whole
staff of the hospital, even when
they are thoroughly competent
professionally, feel insecure. The
best men are apt to leave such a
hospital and go into other work or
to another state.

ATHLETE'S FOOT
Infection Reduced by

New Flooring

THE danger of acquiring athlete’s
foot and warts on the soles of the
feet from swimming pool runways,
locker and shower rooms may be
reduced by use of a copper cement
flooring material called Hubbellite,
Dr. W. L. Mallmann, of Michigan
State College, reports in the Jour-

‘nal of the American Medical Asso-

ciation, according to Science Ser-
vice.

When the fungus that causes
athlete’s foot was spread on blocks:
of glass plate, ordinary cement,
and Hubbellite, Dr. Mallmann re-
ports, the fungi multiplied on the:
glass plate and ordinary cement to
double and triple the original
number after four and eight hours.
On the Hubbellite the fungi were
reduced from 72,000 to 74 after
eight hours.

Hubbellite was developed by
D. S. Hubbell at the Mellon Insti--
tute for Industrial Research at
Pittsburgh. It is said to owe its
germ-killing property to the min-
ute amounts of a copper compound
which are released from the floor-
ing when it is wet. It was effective
not only when wet with water but
when milk was smeared over it,
Dr. Mallmann found, suggesting its
usefulness on the floors of dairies
and kitchens to help keep down
germs.
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Malodorous Mercaptans

Removal of Sulfur Compounds From Gasolinev

Gives Greater Susceptibility to Ethyl Fluid

H. W. FIELD

INDUSTRIAL pioneering in the
petroleum field has led to the
development of a new method of
purifying “raw’” gaseline and ren-
dering it more susceptible to treat-
ment to improve its anti-knock
qualities. Raw, or unfinished, gaso-
line, as produced from crude petro-
leum, either by straight distillation
or by the cracking process, contains
malodorous compounds known to
the chemist as mercaptans. These
mercaptans are chemical com-
pounds of sulfur, and are usually
found in crude oil; they have such
.an obnoxious odor that practically
all refiners have, in the past, re-
sorted to treating operations in-
volving the use of lead oxide and
caustic soda—the so-called ‘“Doc-
tor Treating’”’— which converts
these mercaptans to relatively
odorless substances, hydrocarbon
disulfides. This treating procedure
was expensive; moreover, the mer-
captans were simply converted into
other sulfur compounds. The ob-
jectionable substances were not
removed. Furthermore, both the
mercaptans and the products into
which they are converted have
been known for several years to
have a deleterious effect on the
anti-knock value of gasoline and to
interfere to a serious extent with
the beneficial effect of substances
such as tetraethyl lead, which are
added to gasoline to improve its
anti-knock wvalue.

In spite of the rapid and wide-
spread ‘“face lifting” which has
taken place in refinery processing
methods in the last decade, the
naptha-treating plant has under-
gone little basic change by the on-
slaught of new technique and, in
many plants, stands as an expen-
sive citadel which successfully has
resisted all development efforts. It
is true that various schemes of re-
generative washing have eased the
treating-cost burden in many
places, but these have been only
partial answers to the problem;
mercaptan conversion, by doctor

12

treating or otherwise, continues
today to be the predominating
means of improving gasoline odor,
despite the fact that the processing
methods are harmful both to a
fuel’s octane value and its suscep-
tibility to tetraethyl lead treat-
ment.

HESE deleterious effects have

been known for several years.
Naturally, the obvious answer to
the problem has been the removal
of the mercaptans. That much was
easy, but how to do it was some-
thing else again. Petroleum re-
search engineers have been attack-
ing the problem for some years. In
the first place, the mercaptans in
the heavier parts of gasoline have
objectionable odors, but are not
sufficiently soluble in a cheap rea-
gent, such as a solution of caustic
soda in water. Moreover, organic
solvents, such as the alcohols either
alone or in caustic-soda solution,
are excessively expensive, par-
ticularly if appreciable quantities
are lost in the treated naptha. Fur-
ther, any solvent which removes
mercaptans, will, of necessity,
gradually become fouled with
other substances in the gasoline,
such as sulfides, sulfates, thiosul-
fates, phenols, thiophenols, fatty

;":'

TREATED GASOLINE

acids, and so on, unless some
mechanism is provided for dis-
charging these materials from the
recirculation system without incur-
ring excessive cost in the loss of
solutions.

This looked like a large order to
expect any process to fill. Fortu-
nately, gasoline is a large-volume
product of the petroleum refinery,
and if a way could be found to
bring about fractional savings in
tetraethyl lead and octane level,
these savings in the course of a
year would build up into large
dollar returns. This furnished the
incentive for much extensive re-
search and development work and
eventually resulted in the develop-
ment of the caustic-methanol
process, by research engineers of
The Atlantic Refining Company.
This new process meets the re-
quirements imposed by the mer-
captan-removal problem in an un-
usually satisfactory manner and,
in addition, the commercialization
of the process has disclosed that
the unit manufacturing costs are
considerably lower than had been
anticipated at the beginning of the
development. This fact increases
the economic incentive for the in-
stallation of the process, and, as a
result, large plant installations are
now being designed.

Research in the development of
the process involved almost endless
studies of gasolines, the mercap-
tans, and other substances which
contaminate motor fuels, both
alone and in mixture with various
strength solutions of caustic soda
in water. Before the process could
be perfected, the investigation was
extended to include balancing the
costs of the solvents which were

Simplified flow diagram
of the caustic-methanol
process of treating gaso-
line for the removal of
undesirable sulfur com-
pounds and to reduce the
amount of “lead” needed
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studied, ways and means to mini-
mize losses in treated gasolines,
the high solubility of the mercap-
tans, the ease with which the sol-
vents used could be separated, and
the overall flexibility of the process
in treating a wide variety of raw
gasolines.

Eventually, as a result of these
studies, the researchers hit upon
a single solution which was found
to be most effective in treating the
raw gasoline. It is a mixture of a
solution of caustic soda in water,
with methanol, or methyl alcohol.
The combined solvent was found
to be so effective that a substan-
tially complete removal of the of-
fensive mercaptans was obtained
by recirculating in the plant an
amount of ‘“dry-cleaning’ solvent
which was less than 3 percent of
the volume of the gasoline treated.

As soon as the research work
was completed, the process was put
into practical operation in a semi-
commercial plant having a treating
capacity up to 15,000 gallons per
day. The operation of this plant is

I
¥
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Semi-commercial treating plant

JANUARY 1942 -

SCIENCE IN INDUSTRY

illustrated in simplified
flow diagram in the ac-
companying drawing.

RAW gasoline is pumped
into the base of the
extraction tower at the
left and flows upward.
The methanol is intro-
duced at the middle of
the tower and flows along
with the gasoline. The
caustic soda is pumped in
at the top of the tower.
The combined solvents
extract the objectionable
mercaptans from the
gasoline. The caustic soda
solution, flowing down
through the upper sec-
tion of the tower, also
removes practically all
the methanol from the
purified gasoline and set-
tles at the bottom of the .
tower.

The “spent” solution is
then pumped from the
bottom of the extraction
tower to a steam-strip-
ping tower. This includes an in-
ternal steam distillation apparatus,
which distills off the methanol, the
mercaptans, and some steam, thus
cleaning the caustic solution so it
can be used again. This is with-
drawn from the bottom of the
stripping tower and returned to
the top of the extraction tower.

The distillate from the stripper
is condensed, and the condensate
separates into two layers in the
receiver. The mercaptans collect
in the upper layer, and are with-
drawn from the system, and sent
to the power house to be burned
as fuel. The lower layer is a water
and methanol mixture kept rela-
tively free of mercaptans by con-
trolling the water-methanol ratio
at a point where the mercaptans
are least soluble.

The water-methanol mixture
drawn from the bottom of the sep-
arator is then charged into a frac-
tional distillation apparatus. The
methanol passes over and is .re-
turned to the middle section of the
extraction tower. The water which
is. left is pumped to the caustic
stripper. One of the photographs
gives a general idea of the size and
scale of the semi-commercial plant
used for the development work.

An outstanding feature of the
caustic-methanol process is the
separation of the two components
of the solvent and the return of
the two separately to the extrac-
traction tower. The charging of the
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Close-up of the extraction tower

.

caustic soda solution to the top of
the extraction tower causes this
section to function admirably in
the recovery of methanol. As a re-
sult, the loss of the expensive
methanol is negligible.

Another important advantage
of the separation of the two sol-
vents during their regeneration for
use again in the ‘“dry-cleaning”
process is the ability to control
other contaminating substances
which creep into the solvents. This
is accomplished by bleeding out
small quantities of caustic soda
solution from the bottom of the
stripper tower so as to control the
quantities of the substances which
tend to build up and foul the sol-
vent. Extensive operation of the
present plant has shown that no
foreign materials build up in the
methanol. As a result, it can be
used indefinitely.

T WaAs also found as a result of

the study of a number of sol-
vents that any solution capable of
extracting mercaptans also will
extract, to some degree, any phe-
nols which occur naturally in gaso-
lines. Since these substances
usually are good stabilizers in con-
trolling the tendency of gasoline
to oxidize, their removal is not
always desirable.

The caustic-methanol process
offers considerable flexibility in
handling gasolines of varying phe-
nol contents. It will be recalled
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that, in the regeneration step, the
methanol and mercaptans are dis-
tilled from the caustic-soda solu-
tion. This regenerated caustic
solution contains phenols and other
acidic components extracted from
the gasoline. If the stability char-
acteristics of the gasoline being
treated are such that the final
product will be better because sub-
stantially all of the acidic bodies
have been removed and because a
synthetic inhibitor is used, the
process can be controlled accord-
ingly. This is accomplished by dis-
carding a caustic solution when it
becomes rich in phenols (50 per-
cent by weight). The highratio of
phenol to caustic in this type of
operation results in a low con-
sumption of caustic soda.

If, on the other hand, the nature
of the gasoline being treated per-
mits the advantageous retention of
the phenols, the process can be
controlled to favor this retention.
This is accomplished by permitting
the phenols to build up in the re-
cycled caustic-soda solution. The
carrying power of the reagent for
mercaptans is not impaired by this,
but the extraction of phenols from
the gasoline is substantially re-
duced.

The use of the caustic-methanol

PLASTICS PRIORITIES

Made Necessary Where
Methanol is Needed

ALUMINUM, steel, zinc, copper,
bronze, and so forth, and now plas-
tics, have been placed on the pri-
orities list—in particular those
plastics which require formalde-
hyde or derivatives of methanol in
their manufacture.

Formaldehyde comes from meth-
anol. Methanol is secured in two
ways—one, by the distillation of
hardwood; two, from synthesis of
carbon monoxide and hydrogen. It
is from this latter source, synthetic
methanol, that most formaldehyde
used today in plastics is secured.
It so happens that ammonia may
also be made from methanol. Am-
monia is valuable in the manufac-
ture of explosives and many for-
maldehyde producers have neces-
sarily had to change to ammonia
production. In addition, it is said
that methanol itself may now be
used in making a super explosive.
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process results in a considerable
improvement in the anti-knock
value of the treated gasolines. In
the older processes where the mer-
captans are converted to other sub-
stances which remain in the gaso-
line, the octane values drop as
much as 0.25 to 1.0 numbers. With
the new method the octane num-
bers of the treated products are
equal to or better than those of the
raw gasoline. Furthermore, the
treated gasoline is greatly more
susceptible to treatment with tet-
raethyl lead to increase its anti-
knock value, offering an attractive
saving in ethyl fluid in all cases.
This is highly important today,
with lead shortages staring indus-
try in the face.

EpiTOR’S NOTE: While there are
other means of achieving mercap-
tan removal from gasoline than
that described in the foregoing
article, the details of the Atlantic
process are published because of
the economic significance of the
whole general problem. Further,
the process described has advan-
tages of low installation and oper-
ation costs, the latter largely
through the use of solutions which

can be regenerated and used in- .

definitely with little loss.

Consequently the market in for-
maldehyde is tight and this mate-
rial is high up in the priorities list.
To overcome this condition, new
ammonia plants are being built
and it is expected that within a
short time the production of for-
maldehyde may return to a more

normal status.—Durez  Plastic
News.
REPLACEMENTS

Developed in the Radio

Manufacturing Field

AS A result of the search for al-
ternate materials in radio sets,
RCA Laboratories has developed
more than 40 replacement mate-
rials; one item alone has saved
148,000 pounds of aluminum in
the plants of the RCA Manufac-
turing Company.

Aluminum was one of the first
items, essential to the radio indus-
try, affected by priorities control.
In every RCA Victor radio set,
aluminum cans were employed to
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protect intermediate transformer
coils. Four millions of these cans
had been used in 1940; therefore,
if they could be replaced by using
an alternate, a tremendous saving
in aluminum would result.

A fabricated cardboard tube,
coated with a moisture-resisting
substance and a sheet of copper
foil, was tried instead of the
aluminum can; marked success
was achieved. The aluminum thus
saved has so far amounted to 74
tons. Another important saving of
aluminum was effected by using a
plastic in the record changer con-
trol segment of radio-phonographs.

Plastics are under consideration
to replace the metal housing that
protects loudspeaker cones in radio
receivers. They can also be used
in making dial faces and a number
of other parts in both radio and
phonograph equipment. Their pos-
sible field of application is ex-
tremely wide. But even plastics
are meeting curtailment.

Thereupon, the job of finding an
alternate for an alternate was
started. The answer was a felted
substance made from shredded
wood, cardboard paper scraps, and
sulfite pulp. Moulded into required
forms and treated with a moisture-
resisting impregnant, it proved to -
be as tough as either wood or plas-
tic. It can be covered with fabri-
coid or other surfacing. By the use
of thermofusion, metals can be
bonded to it. Perfection of this
substance opens up new avenues
of manufacturing development.

MOVIE TRAINING

Now Available For
Lathe Operators

To SPEED up the training of lathe
operators, the South Bend Lathe
Works ‘has sponsored the produc-
tion of a series of 16mm sound
motion pictures in full color based
on the book “How to Run a Lathe.”
Professionally filmed by Burton
Holmes Films, Inc., at the South
Bend Lathe Factory, these pictures
show practical shop methods as
practiced in modern industrial
plants. Showing time for each of
the two 800-foot reels now com-
pleted is approximately 20 min-
utes.

The first reel, entitled ‘“The
Lathe,” clearly shows the appren-
tice what a lathe is, what a lathe
is for, and how the various parts
operate. Important lathe opera-
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tions, - including turning, facing,
and thread cutting, are demon-
strated. The second reel, ‘“Plain

Turning,” shows in detail each op-
eration performed in the machin-
ing of a straight cylindrical shaft
between the lathe centers. Close-
ups show locating and drilling of
center holes, adjustment and set-
ting of cutting tools, use of cross-
feed graduations, use of calipers
and micrometers, use of quick-
change gear box, changing speeds,
and operation of the lathe carriage
and apron.

Factory apprentice schools, voca-
tional schools, Army and Navy
training schools, colleges and high
schools teaching machine shop
practice will find these films help-
ful in training lathe operators.
Complete information on securing
the use of these films can be had
by writing to South Bend Lathe
Works, Dept. S7, South Bend,
Indiana.

EYES—In round figures, eye acci-

dents cost American industry at
least $50,000,000 annually in lost time,
medical expenses, and compensation.
The average cost for an industrial eye
injury is $343, as compared with $194
for all other types of occupational
accidents.

TRANSPARENT
Glass Building Block

Provides Vision

A TRANSPARENT glass building
block that affords almost window-
like vision has been developed by
the Pittsburgh Corning Corpora-
tion, a jointly owned subsidiary of
the Pittsburgh Plate Glass Com-
pany and the Corning Glass Works.

The new block, called the ‘“Vue”
glass block, was developed for
specific needs where some outside
vision is desired through panels of
non-transparent glass blocks. The
new block permits sufficient gen-
eral vision of large objects or
movements beyond the panel to
prevent a ‘“shut-in” feeling, al-
though the visibility of sharp de-
tail is not possible under most con-
ditions. The Vue block combines
the high insulation properties of
the usual glass block; it contains
a partial vacuum, a dead air space,
which results in the glass block
panel having approximately the
same insulation value as a solid
masonry wall eight inches thick,
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and more than twice the insulation
value of ordinary single-glazed
windows.

In factories where non-trans-
parent blocks have been used in
exterior walls, a common custom
has been to install several rows of
transparent window glass panes.
Several courses of Vue blocks
might very well be combined with
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New block provides vision panel

a selected conventional glass block
pattern to achieve approximately
the same light transmission and
visional properties, but with the
added advantage of better insula-
tion.

-In certain instances, workmen in
factories where all light-transmit-
ting areas are of obscure glass, or
where plants are windowless, have
indicated a mild feeling of claus-
trophobia. This shut-in feeling
could be alleviated by the use of a
few of the new blocks inserted in
the center of the large glass block
areas to provide a vision panel.

ROSIN

Increased Production and

Use of Derivatives

ROSIN derivatives, now used in
lacquers and paints, plastics, roof-
ing, floor tile, and the box toes of
men’s and women’s shoes—many
of these being entirely new uses—
are to be produced in large quan-
titiesin a new plant of the Hercules
Powder Company, now in opera-
tion in Hattiesburg, Mississippi.
The new plant will use molten
rosin delivered to it by pipeline
from the adjoining Hercules naval
stores plant, eliminating the pack-
ing, cooling, shipping, and remelt-
ing normally required in handling
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rosin. Another reason for locating
the plant at Hattiesburg is that
large supplies of hydrogen, used
in the manufacture of the chemi-
cals, can be obtained from natural
gas available in the Louisiana and
Mississippi oil fields.

“The series of rosin esters which
this plant will produce will help
diversify the rosin producer’s mar-
ket,” a company report states, ‘“for
substantial quantities of these es-
ters are already used by industries
which have never used rosins be-
fore. An industry sending its prod-
ucts into many varied industries
where they serve a multitude of
purposes can only gain from tech-
nological progress. In fact, by fur-
thering chemical research, it can
both serve industrial needs and
benefit by the greater use for its
own products. This purpose has
motivated the Hercules program of
fundamental research on rosin
derivatives.”

CHAINED: Defense workers are be-

ing chained to machines by the
wrist—but as a safety measure. The
wrist device, called the Posson guard,
uses a pull cord attached to the ma-
chine which prevents the worker
from getting his hands or arms into
the mechanism when it is in opera-
tion.

INDUSTRIAL AID
Supplied by Available

Chemical Engineers

AN INCREASING number -of manu-
facturers are finding it impossible
to secure certain raw materials for
the operation of civilian supply
industries, and are attempting to
turn to the production of usable
merchandise made from raw mate-
rials that are not subject to priori-
ties. In many such cases, however,
technical problems arise which the
manufacturers are unable to solve
with available facilities. To meet
this crisis these manufacturers
have to avail themselves of inde-
pendent consulting chemists and
chemical engineers, often difficult
to locate.

Manufacturers who find them-
selves in this predicament will be
referred to an association where
they can obtain free listings of
consultants for such chemical
problems, if they will address the
Editor of Scientific American, stat-
ing their needs briefly.
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INDUSTRY LEARNS FROM DEFENSE

MANY of the lessons that American industry is learn-
ing under the forced draft of national defense pro-
duction are going to have a very definite effect on
the general trends of all industries in the immediate
future as well as in the time of peace which will
ensue. Any consideration of these lessons cannot
stray far from the automobile and aviation fields,
since it is in these industries that the greatest effort
is being made to press production to the limit in pro-
viding the means for transporting huge numbers of
men and vast quantities of materiel for military pur-
poses. But, although consideration centers in these
two closely linked industries, implications of develop-
ments accomplished and still in the formative stage
are spreading and will continue to spread into all
industries however remote from the centers of auto-
motive production.

Outstanding example of technological progress in
aircraft engine building, fostered by the laboratories
of the automobile industry, is the production of
cylinders from castings instead of forgings. When
time was of little moment in airplane engine con-
struction, the individual cylinders were machined
from large forgings often weighing up to 100 pounds,
for the production of a unit that, finished, would
weigh only 15 pounds or so. Here was tremendous
lost motion, lost time, inefficient use of material.
Then came the contribution of centrifugal casting, by
which were produced cylinder castings weighing only
about 20 pounds and which needed only a minimum
of machining to produce finished units. Time, mater-
ial, machines, and manpower needed for the job were
reduced, production was stepped up.

One word in the preceding paragraph holds the key
to the success of cast cylinders—*‘“centrifugal.” Auto-
mobile engines have, of course, been made almost
universally with cast cylinder blocks. But in a motor-
car engine, low weight is of little consequence; in an
aircraft engine it is essential that weight per horse-
power be kept to the lowest minimum. Castings
made by conventional processes cannot be machined
to thin sections; to do so results in reduced strength.
Thin sections in cylinders are required in aircraft
engines to reduce weight; hence the use of forgings
in the past. Automobile engineers, however, always
unconventional, developed the centrifugal casting
method to a point where it could produce cylinder
units sufficiently strong to be machined to thin sec-
tions, and the problem was solved.

Obviously this casting method, which spells success
for high-speed production of aircraft engines, will
not be confined to the automotive field. There are
many places in industry where it will find wide use
in many applications, replacing forgings in some
cases, developing new products in others. Together
with powder metallurgy, this latest trend in the de-
velopment of methods of producing a variety of
shapes from metal will undoubtedly take a place of
outstanding importance in the industrial world.

Another example of the effect which the automo-
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bile industry is having on the production of airplanes
is to be found in the efficient utilization of multiple
drill units for high-speed work. Where many hours
were formerly spent in drilling holes in the main
framework of a certain engine, the time required has
been reduced to a few minutes more than one hour.
Again, a number of machines labored for an hour to
drill the required holes in an engine cylinder; time
required on the job after automobile engineers
tackled the problem was only three minutes—and this
was accomplished with a smaller number of machines
than was formerly used.

It stands to reason that these lessons of efficient
machine utilization, just as in the case of centrifugal
casting, are not going to be confined to any one or
two industries. Engineers are finding that methods
peculiar to one type of work can often be applied to
other fields with equal success. And under present
stimulus these applications are being ferreted out and
developed to the benefit of all.

From what has been said above it must not be as-
sumed that this automobile-airplane co-operation is
all one sided. While motor-car engineers are con-
tributing mightily to speeding-up aircraft production,
they are also, in turn, learning lessons from the
technicians of the aircraft industry. High-octane
fuels, long used in airplanes, require special engine
design of the sort that is meat for the aircraft men;
automobile technicians are dévouring the details of
these designs and it is no shot in the dark to state
that, beyond doubt, high-octane fuel will be used in
the -motor-cars of the future, with engines that will
utilize it efficiently.

Then there are the techniques of using light-
weight materials, special alloys, high-strength con-
struction, and so on which have been brought to a
fine point of perfection in aircraft work and can be
applied to automobile design with decided advan-
tages.

Such facts as have been set forth in the limited
space available here give strength to the statement
that there is certainly a bright industrial side to the
grim business of preparing for national defense; the
lessons learned by industry as a whole are leading
rapidly toward more efficient use of available mater-
ials and the development of alternate materials to
bolster or- replace those of our natural resources
which are limited in quantity or more urgently needed
for other purposes.

SYNTHETICS NOT ALWAYS SUBSTITUTES

NOT all research in synthetic-rubber is being directed
toward replacement of the natural product. In fact,
many uses for materials that are emerging in a
steady stream from the synthetic-rubber laboratories
are being found where rubber had never been con-
sidered before. Thus a new non-metallic synthetic
has been produced by the United States Rubber Com-
pany that is only one third as heavy as aluminum
and will release much of that metal for other pur-
poses. Upon impact of bullet or shell, it resists shat-
tering, it does not fatigue as do some metals when
subjected to vibration, it does not corrode. All these
qualities point toward a promising future for this
synthetic, so far known only as C-102. Industry will
be quick to find use for a material of this kind.

—The Editors
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TELESCOPTICAL CANFIELD

ELSEWHERE in this number is the first part of an
article by the scientist in immediate charge of the
200-inch telescope mirror being built in California.
Nowhere does he answer the one question which
everyone asks: ‘“When will the mirror be finished?”

A probable reason for this omission is that he
doesn’t know, and a still more categorical answer is
that, literally, nobody does. Yet no inquirer—at
least no real American United States Yankee—has
ever accepted this answer lying down. All inquirers,
when told that nobody knows, come straight back
with something like: “But when?” Or, “If you don’t,
where can I find out?” Or, “When do they think it
will be finished?” It is as if they suspected one knew
all along, and determined that they would somehow
mine it out of you.

It isn’t the “grinding”—to use a term by which
those who have never tried the work usually desig-
nate the whole process. It isn’t even in the polishing
that follows the grinding. It is the final operation
called figuring, and which involves alterations seldom
deeper than hundred thousandths of an inch and
usually only millionths of an inch, that contains the
real grief, the big headache.

Short of accidents, the concavity can be roughed
out with coarse abrasive grains and smoothed to the
satiny finish of fine-ground glass with finer and finer
grains, working to a predictable time schedule.
Polishing with rouge is similar in this respect.

In the next and final stage comes work that is art,
not mechanics alone. Here and there millionths of
an inch of glass thickness must be shaved off with
local tools. Here predictability ends. Too much may
be shaved off. Or some may be shaved off in the
wrong place. The work must then be done over
again. Often this going back is repeated over and
over again. The object of the game is to do it times
enough so that, ultimately, all the parts of the mir-
ror’s surface will come out right at the same time,
with no areas too high or too low.

Seeking for a comparison that will “register” with
the reader who never has tried this game even on a
small mirror (where the principles are much the
same) the game of Canfield comes to mind. You get
almost through and find you can’t come out. Start
all over again. -Maybe do this several times. This
sort of thing largely gives the answer to the question,
“Why can’t they say when the mirror will be done.”
It’s a game. A month? A year? Longer?—A.G.I.

RESEARCH AND LABOR

GREAT as have been the contributions of research—
both pure and applied—to industrial development,
there still appears to be wide-spread misunderstand-
ing about the ultimate aims of the research labora-
tory. This is particularly true in the case of labor,
where failure to appreciate the value of research re-
sults in a feeling of antagonism that frequently takes
somewhat this form: “Those guys in the laboratory
have it pretty soft. All they do is play around all
day and draw good money. Me, I work like a dog
and hardly get enough to live.”
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All of which goes back to the age-old battle be-
tween labor and so-called labor-saving machinery.
For generations every mechanical development that
resulted in apparent labor replacement has been bit-
terly opposed by just that group of workers which
eventually reaped the greatest benefits. And the
research laboratory of today is the birthplace of the
fundamentals that are to become the mechanical im-
provements of tomorrow which, in turn, will benefit
directly the man in the shop who may now be grumb-
ling about ‘“the guys in the laboratory.”

As is perfectly obvious to anyone who follows even
casually the course of science and industry, work in
any sort of research laboratory cannot follow the
well-defined lines of, for example, production opera-
tions on lathes or punch presses; on paper-making
machines or in steel mills. The industrial workers
have a carefully planned system of production that
is followed throughout the working day; the labora-
tory technician conducting research is doing just
what the name implies—searching for something,
and that search, to the uninitiated, may very well
appear to be aimless play. Hence there is a perfectly
valid reason—in his own eyes—why the laborer
should hold the research scientist in scorn.

Knowing full well that this state of affairs exists,
it is indeed refreshing to hear of a representative of
labor who has sufficient knowledge of the industrial
world, and the right sort of intestinal fortitude, to
make the following statement:

“The wages that workers in the pulp and paper
industry now earn could not have been paid 25 or
30 years ago, no matter how strong the unions might
have been, what their form of organization might
have been (craft or industrial), or what labor legis-
lation might have existed on the statute books.

“The pulp and paper industry is able to pay higher
wages today because of improved methods of pro-
duction which enable the mills to produce more paper
at less cost than ever before. The contributions of
enlightened management, engineers, technicians, and
chemists in developing this great industry must not
be overlooked or minimized as a factor responsible
for the higher standard of living that the pulp and
paper workers now enjoy.” This quotation is from
John P. Burke, president-secretary of the Interna-
tional Brotherhood of Pulp, Sulphite, and Paper Mill
Workers.

Management, engineers, technicians, chemists—a
complete research team: Labor receiving its share
of the results of increased production and efficiency.
Which is the way it happens in real life, despite any
appearance of ‘“play” on the part of the research
worker.—A.P.P.
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ASTRONOMY

More Complicated than the Spectra of
Atoms, They Also Tell us More

HENRY NORRIS RUSSELL, Ph.D.

Head of the Department of Astronomy and Director of the Ob-
servatory at Princeton University. Research Associate of the Mount

Wilson

SEVERAL interesting recent papers,
dealing with the composition
of bodies of astronomical interest,
have this in common: they depend
upon observations of molecular
spectra.

Molecules are quite as capable
as isolated atoms of emitting or
absorbing spectra. These spectra
are more complicated than those
produced by atoms, but for that
very reason, when they are well
understood, they give us more in-
formation.

The lines of a given atom—such
as iron—are wusually scattered
along the spectrum with apparent
irregularity, though intricate and
accurate relations between their
positions are revealed by thorough
analysis. But in a typical mole-
cular spectrum, the very numerous
lines are obviously arranged in
groups. At certain places they
crowd together so closely that
spectroscopes of the highest power
are required to separate them. On
.one side of such a “band head” the
lines are sparse, while on the other
they are numerous, gradually in-
creasing in separation and growing
fainter, and forming a “tail.” Head
and tail are parts of the same
structure—the head being the re-
gion where the lines are most
closely crowded. With spectro-
scopes of low power, the separate
lines are not resolved and the band
appears continuous, shading away
gradually from a sharp edge on
one side. Often the head of a sec-
ond band is superposed on the tail
of a first, and so on, producing very
complicated patterns.

What happens in a molecule
when such a spectrum is emitted,
is now well understood. But, even
in the simplest case of a molecule
composed  of only two atoms, the
possibilities are much more varied
than for a single atom. In the lat-
ter case, an electron can be shifted
from its normal state in the atom
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to another state, or fall back again,
with absorption or emission of
radiation of a definite wavelength
—a spectral line. There are many
kinds of these electron-jumps, and
so many lines in the spectrum.
The same thing can happen in a
molecule, but other things may,
too. The two atoms (more pre-
cisely their heavy nuclei) will, in
the normal state of the molecule,
rest in stable equilibrium at a cer-
tain distance apart. If farther
apart, they attract one another; if
they are closer, they repel one an-
other. Hence, if they are disturbed
from the standard position, they
will oscillate about it with distance
alternately less and greater. More-
over, the molecule as a whole,
whether the atoms are at their
standard distance or oscillating,
may be rotating about its center of
gravity.

MU HESE motions, like all others that

occur in structures of atomic
dimensions, are governed by the
quantum laws. There are a series
of possible states of vibration
which may be numbered 0, 1, 2,
3 . . . with amplitude increasing
from each to the next, and a simi-
lar series of permitted states of
rotation at increasing rates—usu-
ally very numerous.

The molecule can change from
one to another of these states—
according to certain rules. For
example, the quantum-number de-
fining the rotation changes by one
unit. An electron-jump, a change
in oscillation, and a change in rota-
tion can all occur at once. No won-
der the spectra are complicated!
Changes in the rotation alone
(which involve very little change
in energy) give radiations in the
remote infra-red. Changes in os-
cillation and rotation together usu-
ally produce bands in the nearer
infra-red, and an electron-jump is
usually required to get a  big
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enough energy change to put the
bands in the visible region.

With the same electron-jump
and vibration-change, different
changes in rotation (as for 0 to 1,
1to 2, 2 to 3, and so on) produce
lines very close together, the sepa-
rate members of a band. A differ-
ent change in vibration-numbers
gives another band. The bands
corresponding to such changes as
0to0,1to 1, 2 to 2, are often so
close together that they tread on
each others’ tails, while 0 to 1,
1 to 2, and similar changes give
another band-group, and so on.
Thus we get a complicated band-
system, which may fill a long
range of the spectrum with thou-
sands of lines, all from the same
electron-jump. Another jump
gives a different system of bands;
—and finally, if the molecule is
ionized, an entirely different set of
systems of bands will result. Mole-
cules containing three or more
atoms give still more complex
spectra.

AND-SPECTRA are peculiarly char-

acteristic of comets. The gases
which form the head and tail
escape from the solid particles of
the nucleus and are set shining by
absorption of energy from sun-
light. The molecules C, CN, CH,
CO+, and N,+ have been recog-
nized for many years. All five of
them are fragments of the stabler
molecules ordinarily known in the
laboratory—the last two having
lost an electron. Why the more
familiar molecules do not show up
is simple—their strong bands lie
in the far ultra-violet, to which
the Earth’s atmosphere is opaque.
We know, too, why the observed
bands appear. They are all “reso-
nance bands.” A molecule of C,,
for example, in its normal state
can absorb some line from sun-
light, and become loaded with
energy. Returning- to normal, it
emits this energy as light of the
same wavelength. Other mole-
cules, at the same moment, are
working on other lines; so when
we see the comet against a dark -
background, all the lines of the
system appear bright. Once re-
turned to the ground-state, the
molecule can absorb again. Hence
a relatively small number of mole-
cules working steadily will give off
a considerable amount of light.

Cunningham’s Comet of last
autumn, though not of the first
rank, was bright ‘enough to be
observable with fairly high dis-
persion, and a long series of spec-
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trograms were obtained by Swings,
Elvey, and Babcock at the McDon-
ald Observatory. These extend
much farther toward the ultra-vio-
let than any earlier observations,
and thus reveal the presence of
two more molecules, OH and NH,
with bands near 3100 and 3360
angstroms. Like the others, these
are fragmentary molecules, and
the bands are resonance bands.
From chemical considerations, we
might expect these molecules to be
present, since others containing
hydrogen, oxygen, and nitrogen
are. The strength of the bands in-
dicates that they are abundant.

The cyanogen bands are exten-
sively developed. Comparison of
these bands with those produced
in emission in the arc, or in ab-
sorption in the Sun, shows that
the lines corresponding to the more
slowly rotating states of the mole-
cule are strong, while those pro-
duced by the rapidly rotating
states are weak, or absent. That is,
the average rate of rotation of a
cyanogen molecule in the comet is
very much smaller than in the arc
or the Sun. The same is true of
NH, OH, and CH.

In a gas of ordinary density,
where the molecules collide with
one another, very often the energy
of rotation (of a diatomic mole-
cule) will average two thirds as
great as that of its forward mo-
tion, so that, at high temperatures,
the high rotational states will be
well populated. In a cool gas the
slowly rotating states will be
favored.

THE density in a comet, even in
the head, is so low that practi-
cally no collisions between mole-
cules occur, but we can still speak
of a “rotation temperature,” such
that in a gas of ordinary density
the average rotation of the mole-
cules would have the known value.
The cyanogen bands in this comet
show a preference for the rota-
tional states which correspond to
a temperature of 300 degrees abso-
lute (about room temperature),
and also a second group of lines
indicating a slower rotation, such
as would be found at 50 degrees
absolute—much colder than liquid
air.

If the density were not so exces-
sively low, it would be impossible
for two groups of molecules rotat-
ing at such different average rates
to remain distinct. As things are,
the observers suggest that the
molecules of CN may be produced
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by two different processes of disso-
ciation of parent molecules (such
as would originally escape from
the solid particles of the head),
and that one of these processes sets
them in more rapid rotation than
the other.

If these molecules were left en-
tirely to themselves, their rotation
would slow down to almost noth-

ing; for a transition from one state -

of pure rotation to a slower one,
with emission of radiation of very
long wavelength, is possible under
the quantum rules for any mole-
cule composed of unlike atoms.
What prevents this from happen-
ing appears to be the absorption of
sunlight by the molecule. This
tends, on the average, to increase
the rotational energy, and may un-
do the first effect, or strike a bal-
ance where the two compensate
one another.

This reasoning explains also
what would otherwise be very
puzzling. The carbon bands, pro-
duced by the C, molecule, show
evidence of many rapidly rotating
molecules, corresponding to a rota-
tion temperature of 3000 degrees.

But this molecule, being composed

of two identical atoms, cannot un-
load its energy by the ‘“pure rota-
tional’”’ transitions—they are for-
bidden by the quantum laws.
Hence, the absorption of sunlight
would gradually build up the aver-
agerate of rotation to a high level.

There remains a fairly conspicu-
ous group of lines or narrow
bands in the violet (between 3980
and 4130 A) which has not yet
been identified and presents one of
the last unsolved problems of
astronomical spectroscopy.

While this remains a mystery,
another important problem has
just been solved. We have spoken
before in these columns of the in-
terstellar lines which are absorbed
by atoms scattered with extreme
sparseness in the depths of space
remote from the stars. Besides
atoms of sodium, potassium, calci-
um, titanium, and iron, the famil-
iar molecules CN and CH have
been identified — but by very cu-
rious-looking spectra. During the
extremely long times of isolation
in interstellar space, a rotating and
oscillating molecule has time to
make the transition, step by step,
to lower states. Being free from
stimulation by near-by stars, such
molecules should practically all be
in the rock-bottom ground-state
of lowest energy, beyond which it
is not possible to go. A molecule
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in such a state can absorb but one,
or at most two or three, of the
lines in the corresponding band —
so that a whole complex band-
system containing thousands of
lines will be reduced to one line
where each of a group of many-
lined bands is normally found.
These lines, moreover, correspond
to a transition from the state of
lowest possible rotation to the next,
and are usually faint in compari-
son to other lines of the band, cor-
responding to more rapid rotation.
A thorough analysis of the bands,
however, points with certainty to
the particular line in question.

AFTER these highly simplified
spectra had been identified, four
sharp interstellar lines remained.
Discussion of these at a conference
on interstellar molecules at the
Yerkes Observatory led to the
suggestion that three of them (with
wavelengths 4232.58, 3957.72, and
3745.33), which were spaced about
as the residual lines of three band-
groups might be expected to be,
might arise from some ionized
molecule, such as' CHt or C,*.
Returning to the University of
Saskatchewan, Dr. Herzberg, with
his colleague, Dr. Douglas, proced-
ed to make molecules of this sort
by the effective method of passing
a discharge through helium con-
taining a trace of the vapor of
benzene, C;H,— a heavy molecule
which can be broken up into all
sorts of pieces. Three new bands
appeared in the spectrum, with
heads at 4225, 3954, and 3743. The
individual - “rotational” lines in
these bands were widely spaced, a
proof that they come from some
very light molecule — indeed, from
one containing a hydrogen atom.
Analysis of the structure served to
identify the residual lines of the
three bands, which were at 4232.57,
3957.71, 3745.30 — agreeing within
the errors of measurement with all
three interstellar lines. More de-
tailed study of the bands showed
that they were of a type which
could be produced only by CH+
among those molecules whose
spectra were not already known.
As neutral CH molecules were
already known in interstellar space,’
the presence of such molecules in
the ionized state might have been
anticipated. Only one sharp inter-
stellar line at 3579.04 remains un-
identified. The chance that it may
turn out to belong to some other
ionized molecule now looks good.—
Princeton University Observatory.
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How They Do It

By Prestidigitation, Dunninger Duplicates

“"Phenomena’ that have Fooled the Public

ON THE evening of November 10,
1941, members of the Scien-
tific American Committee for the
investigation of Psychic Phenome-
na, their guests, and representa-
tives of the press assembled in a
room in the Waldorf-Astoria hotel,
in New York City. The purpose of
the meeting was educational, for
Dunninger, Chairman of our Com-
mittee, proposed to produce some
of the more noteworthy “phe-
nomena” he has witnessed during
his more than a score of years as
researcher in the realm of the oc-
cult. In duplicating these so-called
psychic spectacles, two purposes
were accomplished. The extent to
which modern conjuration may
offer delusion and deception was
demonstrated, and bogus mediums,
who have presented — and who
still present — “phenomena’ which
are demonstrably hocus-pocus, and
by which the public is annually
bilked of an estimated 50 million
dollars, were exposed. That leger-
demain, prestidigitation, and cer-
tain types of mechanical artifices
performed by and in the hands of
a clever operator can completely
bemuse an audience of higher than
average mental caliber was con-
clusively proved at this meeting.
Our Chairman, one must re-
member, has been practicing the
arts of deception for many years;
furthermore, in the course of his
investigatory work into psychic
matters, first with Houdini and
later on his own behalf, he has
witnessed over 1000 so-called oc-
cult demonstrations of physical
nature, all of which must be ac-
cepted as pseudo, for Dunninger
has successfully duplicated by
trickery or explained by natural
means all of the ‘“phenomena”
that have thus far been brought
to his attention. However, this
must not be taken as an indication
that either the Chairman or the
members of our Committee are en-
gaged in a “witch hunt.” Far from
it. Since the advent of Spiritual-
ism in its present form, about 1848,
too many unexplainable incidents
have come to public attention to
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dismiss lightly, and as pure hokum,
the theory of return to earth after
death. If our Committee, individu-
ally or collectively, were of that
mind, there would have been no
need or excuse for the original or-
ganization of that body. To the
contrary, and notwithstanding all
other claims, the inquiry of the
Scientific American Committee in
the field of the supernatural in no
sense questions any form of re-
ligious belief, nor does it seek to
cast aspersions on any individual
or group who may lay claim to
super-normal powers. The indis-
putable truth about psychic mat-

Dunninger; Miss Jane Schuele

ters is the aim of the Committee,
but, by the same token, no credit
or mercy can be extended to me-
diums or others whose practices
are clearly shown to be nefarious
and therefore not in accord with
public welfare.

To emphasize how trickery can
be utilized, Dunninger called two
members of the audience to the
platform and asked them to tie a
number of simple knots simulta-
neously in two pieces of rope.
While this was being done, he ex-
plained that Madame Stewart, a
noted medium from Cleveland,
Ohio, had based her claims to su-
pernatural powers on ability to
untie knots in the dark, while at-
tendants at the seances held the
four ends of the two ropes. In a
room flooded with light, two men
chosen at random from the audi-
ence each held two ends of the dual

These knots disappeared

ropes while the magician proceed-
ed to untie them. Never once did
the ends of the rope leave the
hands of the witnesses.

O ASSIST in his next demonstra-

tion, the Chairman requested a
young lady, Miss Jane Schuele, to
be seated at a small table opposite
him on the platform, with her back
to the audience. He displayed a
stack of ten small slates, which
were placed on the table. He then
asked Miss Schuele to write on a
slate the name of a deceased friend
or relative and the date of the de-
mise. This she did in such a man-
ner that no one could see what had
been written and then laid the
slate, writing side down, on top of
the pile. Dunninger picked up
what he termed his “concentration
slate,” a larger edition of the one
Miss Schuele had used, and placed
it over the top of the stack of slates.
Drawing a chalk line on the large
slate, he termed this ‘“the concen-
tration line.” Leaning back in his
chair, he lifted his “concentration
slate” from the pile of smaller ones
and gazed at it, meanwhile re-
questing Miss Schuele to concen-
trate as intensely as possible on the
chalk line. Without hesitation, he
then gave the name that had been
written on the smaller slate and
the date of that person’s death.

This was temporarily mystifying,
but when the Chairman changed

The cards are tied together
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places with Miss Schuele at the
table and repeated the trick, ask-
ing the young lady for a different
name and date, the audience saw
clearly how the apparently amaz-
ing effect was so simply accom-
plished. As the magician leaned
back in his chair and picked up the
“concentration slate,” he also
picked up the top one of the small-
er slates — the one with the mes-
sage on it. This was easily done,
for the inner edges of the frame of
the “concentration slate” were
made to fit perfectly around the
outer edges of the slate which bore
the message. As that slate had been
placed message-side down on top
of the pile, the writing appeared
to the manipulator when picked up
simultaneously with the “concen-
" tration slate,” but not to Miss
Schuele, nor, in the first instance,
to the audience.

MHE term “independent writing”

has in modern times been ap-
plied to many forms of supposedly
mysterious appearances of writing
on a slate or a piece of paper, and
various methods and rituals are
used in the course of its production.
(July and August 1941). To dem-
onstrate one of these, Dunninger
called two representatives of the
press to the platform. They were
Mr. Robert Dunn, of King Fea-
tures, and Mr. Phil Hamburger, of
The New Yorker. Handing each
man a piece of ordinary cardboard
about six by nine inches, he asked
them to sign their names on one
side of their cardboard. Then, to
insure that the witnesses would
see both sides of the cards before
and after the trick was completed,
he had them exchange cards and
autograph the remaining blank
sides, which left a Dunn and a
Hamburger signature on either
side of each card. After the cards

13y A4

Suspended before all eyes
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were given to the two men for sig-
nature, Dunninger did not handle
them. The witnesses placed the
cards together, tied them with a
ribbon and placed them in a strong
box provided by a member of our
Committee. They locked the box
and retained the key. The strong
box, without being touched by
Dunninger, was securely taped,
hooked to a rope which was
thrown over the top of a 9-foot
screen, and hauled up in plain
view of the audience, where it re-
mained for approximately an hour
while other demonstrations were
presented.

For the denouement of this trick,
a New York telephone book for the
borough of Manhattan was utilized.
Dunninger asked a member of the
audience to open the book at ran-
dom. The magician held the book
spread out at the designated page,
requested another member of the

Messrs. Dunn and Hamburger
examine the names, find Gill’s

audience to take pencil in hand
and, by making a circular motion,
to mark any name on the two open
pages. The man revolved his pen-
cil several times in mid-air, then
brought the point down. It came to
rest on the name of Alfred Sasha
Gill. The name was read from the
book by the witness and under-
scored so that others might cor-
roborate his statement.

Messrs. Dunn and Hamburger
were now recalled to the platform.
Together they removed the strong
box from the rope, tore off the tape,
and unlocked the box, which at no
time was touched by Dunninger.
Somewhat gingerly, as though
fearful of what they might: find,
the witnesses removed the cards,
still fastened together by the rib-
bon, which they now untied. Each
quickly looked at his card to de-
termine whether the names were
still there. Not only were the two
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From ’phone book to card

names present, written in ink, but
also, scrawled in heavy black pen-
cil on one card was the name —
Alfred Sasha Gill! For the sake of
emphasis, it must once more be re-
peated that after handing the cards
to Messrs. Dunn and Hamburger
for their signatures at the begin-
ning of the trick, Dunninger did
not lay hands on them again, yet
the name of Alfred Sasha Gill,
chosen from the telephone book by
a third and independent witness,
after a fourth had blindly selected
the page, was clearly apparent to
all.

S EVERYONE present knew, and as
Dunninger forcefully stated,
each of these “phenomena’” had
been accomplished solely by trick-
ery, motivated by digital dexterity
acquired through years of assidu-
ous practice. Performed by a man
who, among other accomplish-
ments, is admittedly a magician,
they were breath-taking, interest-
ing, and-entertaining. But, those
identical feats of legerdemain, pre-
sented under the spell of darkness,
or soft lighting — possibly with a

® Scientific American, in collabora-
tion with The Universal Council for
Psychic Research, offers $15,000 to
any medium whe can produce a
spiritistic effect or a supernatural
manifestation under the rules and
regulations published on page 210 of

our April 1941 issue. ©®

subdued musical accompaniment
and the intriguing odor of incense
permeating the room — have been
called “psychic manifestations” by
the medium conducting the seance.
With that sort of bogus perform-
ance, our Committee has no pa-
tience. We still, however, seek the
truth concerning the physical type
of psychic phenomena, and wel-
come all sincere offers of assistance
and information.
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Dr. Carrel’s Immortal Chicken Heart

SCIENTIFIC RESEARCH

Present, Authentic Facts about This

Oft-Falsified Scientific *

ALBERT H. EBELING, M.D.

Lederle Laboratories, Inc.

A TINY fragment, removed in
1912 from the heart of an un-
hatched chick embryo by the emi-
nent Dr. Alexis Carrel, began then
the most extraordinary career ever
enjoyed by a chick or a part of a
chick. It has attained potential im-
mortality. The present descen-
dants of the cells in this fragment,
now spoken of as Carrel’s
immortal chicken tissue,
or the “old strain,” are in
their 30th year of inde-
pendent life in the wholly
artificial environment of
laboratory glassware.
Their growth is inde-
pendent of time. Under
the established condi-
tions, the cells do not
grow old, and now, after
practically three times
the lifetime of a normal
chicken, they are as
young and healthy as
ever.

The Carrel tissue, and others
similarly cultivated, daily perform
important services to advancing
medical science. Independently
growing cells, able to convert
nutrients into new cells of their
own kind, possess unique value as
reagents for investigating biologi-
cal problems. They are released
from the natural defenses that
protect organisms and hence re-
spond freely to changes in their
environment.

The scientifically important re-
searches conducted with the ‘“old
strain” have filled volumes of re-
ports. Among them, for example,
have been studies of changes in
environment on cell growth and
cell characteristics. It has been
found that blood plasma, included
in the tissue culture medium, ex-
erts an effect on the rate of growth
of the cells varying with the age
of the animal supplying it. Thus
changes accompanying aging have
been studied.

The history of the ‘“old strain”
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" Lederle Laboratories photo
This is it—the famous culture as it is kept

‘Celebrity”

is closely bound up with the pro-
gressive development of tissue cul-
ture technique as carried out in
Dr. Carrel’s laboratory. The pro-
cedures are used in the cultivation
of numerous pure strains of cell
types other than the original “im-
mortal chicken tissue’” of Carrel,
such as, for example, various types
of epithelial cells, cartilage, thy-
roid, liver, certain cell types from
the blood as well as various strains
of malignant cells (sarcoma and

carcinoma), in a known condition
of activity and on media of almost
unvarying composition.

One important use of tissue cul-
ture is in the study of the mys-
terious viruses, potent causes of
many diseases—among others, in-
fluenza, measles, and poliomyelitis
(infantile paralysis) in man, and
distemper, rabies, and encephalo-
myelitis in animals. Viruses, so
far as is now known, will grow
only in the presence of living cells.
In ordinary living tissue the native
defenses of the organism against
external harm affect the growth of
viruses. Consequently a controlled
environment must be created to
permit their cultivation for study.
That situation exists for certain
viruses in tissue cultures. A few
viruses will grow in the pure strain
of the original Carrel tissue. Others
require the favorable environment
of cultures of other tissues grown
by the technique developed by
Carrel.

The many years the cells of the
“old strain” have been under cul-
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tivation and the constant
conditions under which
they are maintained
cause them to grow
steadily, independent of
time. They multiply—
proliferate—at an unchanging rate,
and their characteristics are well
known and invariable. Their long
pedigree and the mass of informa-
tion accumulated about them in
nearly 30 years make -these cells
the best possible material for test-
ing the effects of a large number
of substances of clinical and com-
mercial value. For example, with
them much can be learned about
the action of drugs, such as those
of the sulfanilamide family, upon
living tissue. Similarly, they pro-
vide a unique way of studying the
antiseptic action of germicidal
compounds. To be a safe antisep-
tic, a substance must be more toxic
to bacteria than to the healthy
tissue of the wound to
which it is to be applied.
This is not true of many
germicides. The all-impor-
tant toxicity ratio—the
dilution of a substance re-
quired to kill a standard
bacterial culture, compared
with the dilution that kills
a culture of. tissue cells—
can be directly and ac-
curately determined with
this tissue. The standard
strain is being widely
used in tests of this sort
at Lederle Laboratories
and has already thus ‘“earned its
keep” .over and over again.
Although this tissue’s history is
sufficiently impressive without
embellishment, legends, some of
them fantastic, have grown up
about it. In these tales Dr. Carrel’s
original tiny fragment of chick
embryo heart-tissue has grown
into a large, pulsating chicken
heart; or pieces have to be ‘“snipped
off” from time to time to hold it
in bounds; or it is being kept in
a glass jar or on a white marble
slab, with the added setting of a
group of scientists crowded around
intently watching and tending it
constantly, day and night!

ET, even though the simple facts

lack some of the drama of the
legends, they are important and no
less interesting. On January 17,
1912, a minute piece of heart
muscle was removed from an un-
hatched chick embryo. This tiny
fragment, during repeated trans-
fers into fresh nutrient medium,
pulsated for a little over one hun-
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dred days after its separation from
the orginal heart. By that time
connective tissue cells—fibroblasts
—which also were present in the
original fragment, had gradually
outgrown the muscle cells. The
result therefore was ultimately a
pure strain of fibroblasts, which
pulsed no more. These cells have
the property of continuing to form
a network of tissue in a wholly
artificial environment, not as part
of a chick.

They multiply today as actively
as they did at the beginning of
their artificial life. The rate of
growth has not diminished and
they are constantly maintained
under conditions favoring their
optimum multiplication.

HE strain of cells is now in its

30th year of life outside of the
organism from which it arose. In
other words, it is potentially im-
mortal. This is not a probability,
but an irrefutable fact. In a few
cases chickens have lived over 20
years, but the average lifetime of
the barnyard fowl, if it can escape
the axe, is not much over ten
years. Hence, these cells derived
from the chick embryonic heart
muscle in 1912 have far outlived
the chicken into which the embryo
would have developed in the nat-
ural course of events.

If it had been feasible to keep,
and ‘nourish, every sub-culture
that could have been derived from
the original tiny fragment of heart,
dividing each in turn ad infinitum,
the mass of tissue would now be
far larger than our whole solar
system could contain. That, of
course, sounds fantastic, yet it is
mathematically demonstrable.

As the culture continually tends
to form a more or less compact
mass of tissue that doubles in size
every 48 hours, each fragment
must be subdivided, if its bulk is to

Courtesy Dr. Carrel. X 412
Living old strain fibroblasts
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Leaerle Laboratorlies photo
This technician is transferring tissue cultures and giving them fresh
medium in which to grow. Test tubes at left contain culture medium.
Carrel flasks, in which tissue is artificially grown, are at the right. Black
clothing and black surroundings reduce reflection of light and improve
the technician’s level of visibility in performing this exacting work

be kept within practicable limits.
Moreover, nutrition, respiration,
and elimination of waste products
are limited by the .size and by the
physical, physiochemical, and
chemical conditions of the culture.
For these services the cells depend
upon the diffusion of substances
through the semi-solid, jelly-like
medium in which they are kept.
Thus, if the culture were allowed
to grow into compact masses, then
those cells in the thickened por-
tion would suffer from lack of
proper nourishment, sufficient oxy-
gen, and removal of waste prod-
ucts. Some cells would die, others
would be poisoned, and total death
of the culture might result.

Actually, therefore, the average
individual piece of tissue that is
transferred to fresh medium is not
larger than the head of a pin.

When the strain was started in
1912, it was necessary to transfer
the tiny fragments every 48 hours,
but later the method was modified
and now transfer to new medium is
less frequent.

The strain is ordinarily kept-in
small, flat, tightly-stoppered glass
containers—Carrel flasks. The
Carrel flask,developed for this type

“of cell culture, is made of Pyrex

glass an inch and a half in diame-
ter, about half an inch high, with
an oblique neck. The amounts of
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nutrient medium and air in a flask
are large in proportion to the total
mass of tissue, so that several frag-
ments (from two to four) can be
kept in one flask, and transfer to
a fresh medium need be made only
every seven or eight days. The life
processes—metabolism—of the tis-
sue produce no dangerous varia-
tions in the condition of the
medium during the length of its
stay in a flask. Any surplus tissue
is discarded at the time of transfer.

N ALL the procedures involved in

the cultivation of these cells,
rigid aseptic precautions must be
taken at all times; that is, the cul-
tures must be kept completely free
from bacterial contamination. The
medium best suited to maintain
the optimum multiplication of
these cells is composed of chicken
plasma, chick embryonic juice, and
Tyrode’s solution, mixed in certain
proportions. Each of these con-
stituents of the medium is espe-
cially prepared for the purpose.

Plasma, the clear fluid part of
blood, is obtained by bleeding an
anesthetized chicken from a suit-
able artery under aseptic con-
ditions and separating the cell
elements—corpuscles—in acentrif-
ugal machine. The clear fluid that
constitutes the plasma is drawn
off and preserved in a refrigerator.
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Chicken plasma obtained under
proper conditions will remain fluid
for weeks, and thus can be stored
for use at any time.

The embryonic juice is prepared
by finely mincing the tissue of un-
hatched chick embryos and sepa-
rating the fluid part. This juice

also can be stored in the refrigera-

tor for use. The embryonic juice
contains most of the essential
nutritive as' well as growth-pro-
moting substances required by the
cells for their continuous multi-
plication. Some essentials, of

Courtesy Dr. Carrel. X 412
Stained old strain fibroblasts

course, are furnished by the con-
stituents of the plasma.

Tyrode’s solution is'a solution of
several salts and glucose. It acts
as a diluent for the plasma and
tissue juice, and supplies certain
metals essential to cell growth.

When the medium is needed,
plasma is combined with the tissue
juice and salt solution. Soon after
these constituents are mixed,
coagulation — clotting — oceurs.
Hence, it is necessary to introduce
the medium into the culture flask
and, while still fluid, submerge the
tissue fragments in it. Then, when
the whole is left undisturbed, a
soft, uniform clot quickly forms.
This is firm enough to hold the
tissue fragments in place and, at
the same time, to furnish an in-
visible, fibrinous network in which
the cells can multiply, and through
which the fluid part of the medium
and oxygen (from the air con-
tained in the flask) can diffuse to
reach the cells.

During their stay in the flasks,
the cultures are bathed at inter-
vals by introducing a quantity of
Tyrode’s solution, leaving it for a
time, and then withdrawing the
fluid by gentle suction in order not
to disturb the coagulum. After
this washing to remove waste
products, fresh, diluted embryonic
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juice is added to replenish the food
supply. Enough air enters the flask
during the manipulations to renew
the oxygen supply.

Microscopic observations of the
cultures can be made at any time
at moderate magnifications. For
high magnification (1000 diame-
ters or more), fragments of the
tissue can be transferred to
specially constructed containers—
microflasks—which have paper-
thin glass walls. Also, cell be-
havior in these flasks can be
permanently recorded by micro
motion pictures.

In July, 1939, Dr. Alexis Carrel
retired from the Scientific Staff of
the Rockefeller Institute for Medi-
cal Research. His department, the
Division of Experimental Surgery,
was discontinued and his organiza-
tion dispersed. The writer, who
was associated with Dr. Carrel for
over 27 years, brought the ‘“old
strain” to the Division of Virus
Research at the Lederle Labora-
tories in Pearl River, New York.
Here, in a well equipped, modern
tissue-culture laboratory, the
strain continues to live uninter-
ruptedly. Two former technical
assistants of Dr. Carrel, Mrs. E.
Hull and Miss D. Olmstead, are
responsible for the important work
of maintaining the stock cultures.

No other laboratory in the world
possesses this strain under cultiva-
tion. Through the years, Dr. Car-
rel gave cultures of it to various
individuals in research labora-
tories here and abroad. There is no
record of any of them having sur-
vived.. Hence these laboratories
have the unique  distinction of
being ‘the sole custodians of Dr.
Carrel’s original, potentially im-
mortal strain of cells.

IN BIG DEMAND: In the entire na-

tion there are less than 5000 physi-
cists, and of these between one third
and one quarter are already engaged
in defense work.

CRYSTALS

Structure Demonstrated
By Steel Balls

STEEL ball bearings are used by
scientists to study the structure of
all sorts of materials. Dr. Ralph P.
Johnson, physicist in the General
Electric . Research Laboratory in
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Schenectady, is shown in one of
our photographs, stacking up a
model of a face-centered cubic
crystal, such as is found in alu-
minum, silver, gold, calcium, cop-
per, lead, and a number of other
elements. Each steel ball repre-
sents one atom and is about 20,-
000,000 times the size of the real
thing.

All crystalline substances have a
specific geometrical arrangement
of atoms which assists the physicist
in identifying the material. The
face-centered cubic type, as illus-
trated by the arrangement of the
steel balls, is one in which each
atom in a crystal is the center of a
spherical cage formed by twelve
surrounding atoms.

More than one material may
have the same geometric arrange-
ment of atoms. Once this type has
been determined, usually by ob-
serving the pattern of diffraction of
X-rays, the physicist distinguishes
members of the group by the size
of the atoms.

The arrangement of the steel
balls shown in the picture is the
densest that can be obtained. If a
large number of similar balls were
dropped at random into a pail,
many would naturally fall into this
arrangement. The group as a
whole, though, would be more
loosely packed than the balls ar-
ranged by Dr. Johnson.

In the background is shown the
atomic arrangement of crystals of
table salt, iron, and calcium car-
bonate. The square-block frame-
work represents an iron crystal;
the crystal of single-size spheres
represents table salt; and the
model containing spheres of two
sizes represents a calcium carbon-
ate crystal.

They represent atoms
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Wheat Peeled For Better Bread

Process Developed by Mining Engineer Retains

Grain Elements,

H. T. RUTLEDGE

PEELING the wheat grain of its
husk without cracking or injur-
ing the kernel has been tried
countless times, but each attempt
to accomplish the feat in the last
hundred years of milling in the
United States has ended in failure.
This peeling is desirable in order
to produce flour from the wheat
that retains all the desirable ele-
ments of the grain, without the
splintery, indigestible husks, yet
inventors and milling experts had
reached a point where they were
ready to declare that the task was
impossible. - They never dreamed
that the job might be done by
someone who did not have the re-
motest connection with milling or
baking—but that is exactly what
happened.

The wheat-peeling process was
discovered in 1937 by Theodore
Earle, of California, a mining en-
gineer, who admittedly knew noth-
ing of milling methods or milling
machinery. Experimental tests

Eliminates Fibrous Husks

continued and data on the process
were checked for the next four
years.

The Earle process was not origi-
nally aimed at wheat-peeling.
Rather, it grew out of tests with
seeds, made with mining machin-
ery—flotation cells of the type
used to separate precious metals
from baser elements. After many
experiments, Earle discovered that
grain seeds classify themselves,
when subjected to the flotation
treatment, into ‘“tails”—seeds that
come to the top—and “concen-
trates’”’—grains that remain at the
bottom of the flotation cells. Tails
in wheat are found to be superior
for milling purposes while con-
centrates are superior for planting
because they yield the better crops.

N A series of three tests of seeds

so classified, conducted by the
Kansas Wheat Improvement Asso-
ciation and the United States De-
partment of Agriculture Bureau of
Plant Industry at Hays, Kansas,
the concentrates disclosed in-
creased per acre yields of 22 per-

Mr. Earle combing the slurry from an experimental flotation cell
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cent, 7.1 percent, and 11 percent
over those per acre yields of un-
treated wheat grain seeds. In the
first two tests, the seed beds were
cropped land; in the third test, the
seed bed was fallow land. In all
three tests, the same wheat grain
variety was used.

Earle’s chief interest, from the
beginning of the experiments, was
in the germination or fertility
quality of seeds. He did not set out
to find a way to peel wheat ker-
nels of the fibrous, splintery, in-
digestible husk, or epidermis, that
has been blamed for many gastric
disturbances. Discovery of the
peeling process occurred quite by
accident.

In one test, wheat grains were

- mixed with water in a single flota-
" tion cell. The mixture was placed

in agitation and then—the tele-
phone rang. Earle answered the
call but talked longer than he an-
{icipated. When he returned to the
cell, he found slivers of wheat
husks floating on top of the water.
He examined the grains and they
were free of husks. That started
the ball rolling. Dozens of follow-
up tests took place in the ensuing
months and finally the peeling
process was perfected.

M. Lee Marshall, President of
the Continental Baking Company,
became interested in the achieve-
ment because one feature of the
process was of particular impor-
tance: it removed the husk with-
out cracking the wheat kernel.
That meant that all the vitamin,
mineral, and protein content of
the wheat grain was kept intact.
It meant, too, that these deposits
would be ground into flour just as
nature had stored them in the
wheat kernel.

HERE was big news to a baking
executive who had been look-
ing forward to the day when he
might market a bread that con-
tained the wheat vitamins, but not
the scratchy husks which give
whole wheat bread its bitter taste.

Preparation of the wheat for
actual grinding under the Earle
process combines. many .of the
steps employed in ordinary mod-
ern milling. The flotation method
unites with these steps to establish
a smooth-running process that
produces flour from which is baked
Staff, a new, natural wheat bread.

The business of:'receiving, bin-
ning, and rough cleaning wheat
under the Earle process is like that
used by all good millers. Ten cells
constitute the peeling machinery.
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These are rubber-lined tanks, each
equipped with a rubber-covered
impeller. The grain is mixed with
water in such proportions as to
form a slurry that can be agitated
by the cell impellers. The ten cells
are linked at the bases by connect-
ing pipes.

The slurry of wheat and water
enters the first cell and undergoes
agitation by an impeller. Then an
edible re-agent is added to the
slurry to form a froth which col-
lects the feathery husks as they
break away from the kernels. The
slurry moves rapidly from cell to
cell, the wheat husks, which mil-
lers call “bee-wings,” amassing on
top, the wheat kernels dropping to
the bottom. The froth is skimmed
from the tops of the cells as it
thickens.

ASSAGE of the mixture from cell

to cell occupies about nine min-
utes and the cleaned and peeled
wheat leaves cell number ten to go
to a vibrating screen that shakes
much of the water from the kernel
surfaces. The peeled grains then
move into a whizzer, a continuous
type of centrifuge, where more
water is removed. From the whiz-
zer, the kernels go to a dryer,
through which flows a swift cur-
rent of warm air. This dryer is a
steel tube five feet in diameter and
30 feet long. Itis fitted with a cen-
tral flue and six concentric flues.
Here the grains remain for about
12 minutes, moving at high speed
and tumbling finally into the
aspirator which takes out any
specks of husks lodged in the ker-
nel creases.

Still feeling moist to the touch,
the grains flow to tempering tanks
to remain several hours. When
they emerge, they are externally
dry. All moisture has been ab-
sorbed.

Now ready for grinding, the
cleaned, peeled, dry wheat grains
go to a battery of pulverizers of
hammer-mill design and become
flour containing the nutritive ele-
ments of the bran coats of the ker-
nel, the vitamins (vitamin B,,
vitamin B,, nicotinic acid), and
the minerals and proteins of the
berry, but free of the woody, outer
coating.

The bread made from this flour
contains 444 to 566 International
Units of vitamin B, to the pound
loaf, 1.02 milligrams of vitamin B,
(riboflavin), and 12.7 milligrams
of nicotinic acid. The methods used
in these determinations were: (1)
thiamin—biological, thiocrome, and
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fermentation: (2) riboflavin—
microbiological; (3) nicotinic acid
—colorimetric.

A typical freshly baked loaf of
the bread reveals itself as follows
in analysis:

Moisture ........... 37.409%
Total Solids ........ 62.60%
100.00%
Composition. of Solids
Protein ............ 15.929%
Ash (lesssalt) ...... 2.13
Salt (NaCl1) ........ 2.17
Crude Fiber ........ 1.71
Crude Fat .......... 6.31
Carbohydrates ...... 71.76
100.00%

A comparison of white bread,
ordinary whole wheat bread, and
the new peeled-wheat bread dis-
closes that Staff contains 2.13
percent minerals as against 1.14
percent for whole wheat and 1.03
percent for white bread.

Dr. John R. Murlin, food au-
thority, University of Rochester,
New York, recently told the Na-
tional Nutrition Conference for
Defense that the only way to get
all the nutritive elements of the
wheat grain into bread is “by pro-
ducing whole-wheat flour and
making whole-wheat bread.” He
explained that his own experi-

Desert Alphabet

ments with a natural wheat bread
disclosed the following story:

“The average per-capita con-
sumption of wheat is four bushels,
or 240 pounds. Deprived of its
roughest constituent, 2 percent
only, by weight, ground without
sifting or bolting whatever, the
amount will make 355 pounds of
bread as compared with 221 pounds
on a rich formula from 75 percent
extraction of the grain.

“The 355 pounds of whole
wheat, according to digestibility
figures in a recent experiment in
our own laboratory, on ten men,
would yield 356,000 and some odd
calories; compared with a white
bread eaten by the same men,
240,000 and some odd calories, a
saving of 116,000 calories, or
enough to support the average man
on our diet squad for 36 days. In
other words, eating whole wheat
bread would save over a year’s
supply of energy for yourself in
the course of a year.”

Thus, through the happenstance
of a lengthy telephone call, a new
type of bread that appears to hold
promise of economy plus added
nutrition has been made available.
These factors, and the seed classi-
fications made possible by the
original flotation experiments, may
mean much to the average bread
consumer and to the farmer.

Strange Letters of Stone are Found in the

Sand Wastes of South-western Arizona

JOSEPH C. COYLE

IDDEN here and there in the

mosaic. of Yuma mesa, and
buried in its topsoil, I find the let-
ters of the alphabet. Some of them
are scarce, but many letters are
more or less plentiful and are re-
markably perfect in shape. With
the collection I have, I build many
words, senten'ces, paragraphs.

One day an army plane roared
just above my head. Involuntarily,
I ducked. When I straightened up
I held a perfect capital A in my
hand. There were already a Y and
a couple of' Ls in my rock pile. I
could now spell “Ally’”’ with stone
letters.
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These stones range in color from
light gray to nearly black, and
most of them are so hard that they
ring like cast iron when struck
together. Some are shapeless and
porous, but there are quantities of
them, from the size of a straw to
three inches in diameter, which
closely resemble, in contour, frag-
ments of petrified native wood.
Nearly all are without a semblance
of grain, however. The greater
part are fairly straight and under
12 inches long, though I found one
an inch in diameter and 64 inches
long.

Cloudy days, though rare at
Yuma, are best for rock hunting,
since the sun’s glare on the light-
colored desert is then eliminated.
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Second best is early morning or
late afternoon, when shadows grow
long and every pebble in the desert
mosaic stands out against the drab
background of gray sand.

My stone vocabulary grew by
leaps and bounds, but it still cen-
tered around words requiring Ls,
Ts, Ys, and so on. One day I parked
my automobile and stepped out.
There lay a perfect Q. I could now
spell “quit,” “quill.”” The letter O
eluded me for a long time, but I
now have several—some strikingly
perfect. Although I wanted to
spell out my name with the stone
letters, the only Cs I found at first
were imperfect, and E apparently
was non-existent. Then one day
I spied a very good capital E which
a kangaroo rat had kicked out of
his tunnel.

Many of the thick patches of
specimens resemble closely in con-
tour those of elumps of growing
mesquite brush nearby. I was
amazed to find a round stone about
an inch in diameter and three feet
long, with a groove cut by termites
along one side; also logs, one of
which is 30 inches in diameter and
20 feet long, outlined in porous
stone and closely resembling cot-
tonwood in shape. Stumps are out-
lined in the same porous rock, with
stone roots radiating from them.
Underground, as well as on the
surface, are long stone roots.

WELL-KNOWN geologist to whom

I submitted the evidence stated
that the specimens, when tested
with acid, proved to be sand grains
cemented by lime. Also that, judg-
ing from the photographs and the
method of occurrence of the speci-
mens, these undoubtedly were
once plant roots and stems which,

Found by the “rock russler,” near Yuma

JANUARY 1942 -

MISCELLANY

Formerly a five-foot root

in decaying, left hollow spaces in
the earth. Sand then filtered into
the spaces and lime was added
through the agency of percolating
waters containing this mineral in
solution. As the plant root frag-
ments would have been branched
in many cases, and later broken,
the accidental resemblance of a
few of the specimens to letters is
expectable.

It is my own further hypothesis
that the shape of many of these
letters, as well as the other strange
loops and crooks, has resulted
from termites plastering the roots
and stems of native wood and
plants with their familiar tubes of
sand, which then became consoli-
dated into stone by the infiltration
of water impregnated with lime,
as just explained. The layers and
folds of sand on the exterior of
some specimens cannot be distin-
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guished from fresh termite work,
when the two are placed side by
side. More than once I have picked
up what I thought was a nice speci-
men, only to have the outside fall
away, revealing a stick of wood
which had been only recently plas-
tered by the tiny insects. These
specimens of termite work are
often partially or wholly hollow,
where the wood, covered with
sand, rotted away before harden-
ing took place. Crossed, branched,
and crooked sections of these
specimens later broke into sections

" resembling in some cases letters of

the alphabet and wvarious other
things.

TROPOSPHERE
Studies Carried Out

Near Sea-Level

COLDEST spot in the United States
is not Havre, Montana, but in semi-
tropical Santa Monica, in Southern
California, where at one certain
spot the average August tempera-
ture last summer was around
minus 40 degrees, Fahrenheit, and
frequently dropped to 104 degrees
below zero! These temperatures
were recorded in a scientific ice
box located at the Douglas Aireraft
factory where experiments for
bombers operating in the frigid
troposphere can be carried out at
the more convenient ground level.

Function of the ‘“cold room,” say
Douglas engineers, is to simulate
the conditions and effects of ex-
treme low temperatures on the
various components of high-flying
aircraft. Since, at 35,000 feet, the

ST

Further specimens of the same kind
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ASTORTA APARTMENTS

of THE WALDORF-ASTORIA

=

ONE-ROOM APARTMENTS THAT
“LIVE>” LIKE THREE ROOMS

Living-room, to dining-room, to bedroom ... presto changes that
take place easily and gracefully...in apartments designed for
greatest “livability” on conservative budgets. Surprisingly reason-
able leases by the year, season or for shorter periods. Also “Town
"House” suites in 2, 3 and 4 rooms.

1. This attractive living-room .

2.becomes, magically, a dining-
room. .. B>

3. and, finally, a sleep-inducing bed-

room. %\

Inspection invited.
Descriptive booklet on request.

THE WALDORF-ASTORIA

PARK AVENUE - 49TH TO 50TH - NEW YORK
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troposphere has a near-constant
temperature of 67 degrees below
zero, the men, motors, metals, al-
loys, plastics, and other materials
used at such heights must be thor-
oughly pre-tested.

The trick is done with a com-
bination of solid CO,—dry ice—
and methyl alcohol. Agitated to-
gether and pump-circulated
through a heat-exchange unit, this
mixture will reduce the tempera-
ture in the cold room from plus 80
degrees to minus 104 in two hours.
This bit of Siberia in Southern
California is contained in a space
some 14 by 16 by 8 feet. The room
is insulated with 12 inches of fire-
and corrosion-proof spun glass.

“Our test program includes a
study under polar conditions of
fuel, o0il, and hydraulic systems,
controls, structural parts, insula-
tion, heating, windshield de-icing
devices, bearings, lubrication, tol-
erances, metal fatigue, and count-
less other subjects,” explains the
engineering department.

Despite extremely low tempera-
tures, men are able to work in the
room without too great discomfort.
They wear sheepskin garments and
wrap themselves into wool-lined
leather suits surmounted by hel-
mets equipped with earphones and
a telephone mouth-piece. The hel-
met, greatly resembling a diving
bell, is made of spun aluminum
welded to padded shoulder pieces
of the same material. It has a fixed
vizor of laminated Plexiglas sepa-
rated by air chambers and her-
metically sealed after all moisture
has been removed. This effectively
prevents fogging. It is lined inside
with orthopedic felt and soft
chamois skin. Neither suit nor hel-
met is electrically heated.

Since a principal danger . to
workmen in the cold room is the
possibility of pneumonia, the suits
are valved so the wearer breathes
air warmed by his own body, the
large helmet providing ample stor-
age space. The intake is near the
floor; the exhaust is located in the
helmet dome.

ANTI-FREEZE
Conserved With Cooling-

System Sealer

CONSERVATION of automobile anti-
freeze fluids, urged for this winter
because of defense needs, gains an
ally in a newly developed liquid
cooling-system sealer announced
by Du Pont.

Leakage and the subsequent
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over-heating account for thous-
ands of dollars worth of anti-
freeze lost annually, radiator
specialists point out. The new
cooling-system sealer is an inex-
pensive “ounce of prevention,”
against such losses. Itis said to be
harmless to rubber, aluminum, and
other metal engine parts, and to
flow with water. It not only stops
existing leaks without clogging,

but prevents new leaks forming in |

the system. Before the sealer is
used, the cooling system should be
cleaned to rid it of rust and scale.

RADIUM DETECTOR
Protects Those Working With

Radium Compounds

AN INSTRUMENT which sounds a
warning signal and flashes a red
light when the quantity of radium
or radio-active materials in the
vicinity is too great for workers’
safety has been designed by the
Geophysical Instrument Company.
The instrument, which employs a
Geiger-Muller counter tube and
an auxiliary circuit including
standard vacuum tubes, also indi-
cates the concentration of radio-
active materials on a dial. Fur-
thermore, it is possible, with this
instrument, to check the strength
of radium compounds in order to
determine whether or not any such
material has been lost.

ICICLES

Movies Use Cellophane
And Waterglass

CHEMICAL icicles are wused on
many of Hollywood’s movie sets.
The icicles are made of cellophane
and waterglass — the substance
used to preserve eggs. After being
shaped they are dipped in alcohol,
which solidifies them, and then in
paraffin. The latter forms a coating
which melts under the heat of the
spotlights, giving a realistic effect.

PANELS
Of Light Weight For

Transport Use

A MATERIAL which is establishing
itself as being of particular interest
to designers in the transportation
field is Fybr-Tech, one type of
which is being used as an interior
lining for the huge flying boats
which Vought-Sikorsky is building
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HROUGH the cold dank dusk a

watcher scans the gaps between the
scattered clouds. His first glimpse of on-
coming bombers sounds the alarm that
sends thousands to the safety of their
shelters and the defenders to their duties.
Four thousand miles away, aboard a
heavilyladen freighter, the captain studies
the silhouette of a ship on the horizon,
to determine whether friend or foe. This
is serious work for binoculars, work
worthy of those known as the world’s
finest.

Bausch & Lomb is a builder of such
binoculars. Producer, too, of many other
instruments that utilize the principles of

mais : : ._3.%%?; _:.'-_‘_.-_-‘,.,.%' ‘ 7 -
of Millions Depends on Eyes Like The:

ITIH you, as with us,
defense comes first.
Our output of optical in-
struments is being rapidly
increased to meet the de-
fense emergency. We will
endeavor to give our cus-
temers the best service
possible under existing cir-
cumstances, and ask yeur
sympathetic cooperation.

optical science to the advancement of the
common good; of metallographic micro-
scopes, through the use of which research
physicists obtain' more nearly impene-
trable armorplate—or build extra thou-
sands of miles into your next automobile
engine; of spectrographs that analyze the
chemical composition of crude oil—or
of a die casting; of spectacle lenses that
open up a world of learning to a school
child whose mind might have been dulled
by defective vision.

BAUSCH & LOMB

OPTICAL CO. « ROCHESTER, NEW YORK
ESTABLISHED 1853

AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS
FOR NATIONAL DEFENSE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION

for the transatlantic service of
American Export Airlines, Inc.
The panels developed for this pur-
pose weigh only one-fifth of a
pound per square foot as compared
with the average wall paneling
weighing one to three pounds per
square foot. This type of Fybr-
Tech developed has a fiber face for
strength, a balsa core for lightness,
and a walnut face for beauty. This
American walnut paneling is the
key note of the decoration of the
entire passenger accommodations
in the new transatlantic flying
boats.

This was, in a sense, an extreme
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and unusual form of Fybr-Tech;
however, the principles involved
in the material’s construction are
flexible, various factors being in-
troduced to suit whatever applica-
tion it is intended for. For surface
transport use, a more orthodox
construction of Fybr-Tech is used
consisting of two faces of fiber
with a birch or basswood core.
With this a great increase in
strength is gained with a certain
sacrifice in weight, but both are
present in sufficient proportions to
make this form an efficient sub-
stitute for aluminum and other
metal sheet in certain applications.
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LONGINES

4

THIS YEAR more people will receive
Longines Watches for Christmas than
ever before. And this year, many who
want them will be disappointed. We are
sorry, there will not be enough Longines
Watches to go around. Longines, the
world’s most honored watch, has won
10 world’s fair grand prizes, 28 gold
medals, and more honors for accuracy
than any other timepiece.

The new 75th Anniversary Longines
Watches are now shown by Longines
jewelers, priced $44.00* upward; see
also the Wittnauer Watch, a companion
line of moderate price, from $27.50*—
products of Longines-Wittnauer Watch
Co., Inc., New York, Montreal, Geneva.
*Federal tax included

THE WORLD'S MOST HONORED WATCH
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Greyhound buses alone, for ex-
ample, have used over a quarter
of a million feet for this purpose,
while another manufacturer of
buses will use large quantities of
the material in their new models.

Among the advantages of this
material for transport use is the
fact that it is extremely easy to

Flying boat interior

work; it may be cut, drilled, die-
punched, and bent to a radius of
as little as one-half inch. It is
resilient and will not dent easily;
it has a tough, hard surface which
will take a fine paint finish. It can
be waterproofed, and used in con-
junction with metal for unusual
strength, asbestos for fire-resistant
qualities, hollow-core construction
for extra lightness, and with a
veneer face for decorative trim.

VENTILATING
System Speeds Up

Tunnel Boring

SIX feet per day have been added
to the push in the east portal of the
13-mile-long Continental Divide
tunnel, being driven by the S. S.
Magoffin Company at Estes Park,
Colorado, since the recent installa-
tion of what is believed to be the
most efficient and effective method
of tunnel ventilation ever devised.

The ventilating system consists
of heavy-duty blowers powered by
General Electric 2200-volt, 100-
horsepower motors, connected to
the blowers by means of V belts.
As the work progresses, the blow-
ers are being installed every 9000
feet along the tunnel.

The installation of this ventilat-
ing system has cut twenty minutes
from the time needed for each
drilling cycle. So effective is the
system that the men working in
the heading can now return to
their posts immediately after shots
are fired, instead of waiting for the
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smoke of the explosion to clear.

In addition to removing smoke
from the bore, the ventilating sys-
tem can be regulated to overcome
the fog usually prevalent in a tun-
nel because of the difference in the
temperature of the air at the portal
of the tunnel and at the heading.

After holes have been drilled by
the crew in preparation for blast-
ing, the fans are shut down while
powder is placed in the holes. The
charge is then fired electrically.
Immediately after the shot is fired,
the operator in the compressor
house at the portal of the tunnel—
from where the blowers are con-
trolled —is notified by telephone
and the fans are started to exhaust
the bad air from the tunnel.

Twenty seconds after the blow-
er in the heading of the tunnel
starts, the next blower starts, and
so on down the tunnel. This allows
sufficient time for the air to reach
each blower, thereby eliminating
the possibility of a vacuum being
created in the duct with a resulting
inrush of air which might damage
the blower or duct.

The fans exhaust for approxi-
mately 20 minutes, sucking all the
powder smoke from the heading,
and are then reversed to blow
fresh air into the tunnel. After the
“reverse” push-button is pressed,
the motor in the portal of the tun-
nel delays one minute and then
starts up in the opposite direction.
This allows sufficient time for the
motor to come to a rest before
changing direction; plugging is
thus prevented.

Twenty seconds later, the second
blower picks up; the remaining
motors start at 20-second inter-
vals. The fans blow fresh air into
the tunnel for about 30.minutes
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IMMEDIATE DELIVERY
LATEST TYPE INDUSTRIAL & LABORATORY EQUIPMENT

BRONZE GEAR AND

in Outlet Price

CENTRIFUGAL PUMPS No. 1 Centrifugal - 15"  § 6.50
No. 4 b A i 1350

No. 9 “ 1% 1650

11% Gear 2?:
3 w“
“ "
“
.

CENTRIFUGAL “ i on request

COROZONE
OZONATOR

An electrical device

that converts ordi-

oxygen into

L Revitalizes

and devcdulfises wue mli. :sultsbl-e for laboratory,

. : factory, office or home, 110 volt AC
One of a serles of blowers Only 10 watts. $9.50

and are th.en' agai.n reversed.' Ex- Exhaust Fans, Bucket Blade,
hausting is continued until the G. E. A.C. 110 volt motors.

heading crew is again ready to RPM. cu. ft. Price

shoot, when the fans are shut off . 1. Air Compressors For Dental
and the procedure repeated. This 107 1300 530 13 comoet taﬂdt Labo:atorytlfise I
- : ; " u G
system requires only one pipe to 127 1750 - 800 18. belt driven by heavy  duty motor. with gauge,
. 16 1750 1800 safety valve, check valve, drainer, etc. Delivers
supply fresh air and to exhaust bad 16” 1140 1650 27. about 1% cu. ft. air per minute, Clean air. Can be
air and is much more economical 18” 1750 2500 o used for all applications up to 70 Ilb. 339 50
’ 18” i
than a double blower system. gg”" I (Above unit $39.50. Others to $95.00)
Blowing and exhausting are 247 45.00
timed to con'form. with OUts_lde Othér voltages & frequencies available at slightly M"‘neaPOIls Geared Motors
temperature, to avoid fog collection higher prices. 8 S Lo volt input
in the tunnel. In this way, the T =7 pere incorporated relay
heading of the tunnel as well as Synchronous Motors g =\ Sl;"c‘éﬁ%atr?: e%ﬁzgx?égﬁ
: : New E 100th H.P., 900 R.P.M. 110 1t 60 % = Runs at abou R. P.
its Comp]-Ete length 1S always free cycle g:;ﬁga’n 25/32 shaft vertical or hor:lzoonta.l ¢ a M. double arm with
from smoke and ng mount, no base. Has many applications. ..$7.50 /geen ? — g;:ré;l&l ‘;7?'?1’1' iéslf_ln“?g;
- i {7 at each contact. Also
When completed, the fifty- General Electric Immersion Heaters ' OB has built-in transtorm-
million-dollar Continental Divide S/ A Al

Tunnel will connect Estes Park
and Grand Lake, Colorado, to

. g RESPIRATORS

bring water from the western - N ‘: ) ?s a—

1 1vi Suitable for heating liquids, tanks, kettles, etc. hgm‘flﬁf gasegm leigf'l? m;‘,};‘s ‘?;gg‘rs r:gd r?;ﬁ
slope of the Continental Divide to (RN relses 2‘*’“"13,‘,‘““{3 o ihgauéms et barmful - gases, : o

i i i hour. Fitte or ” iron pipe rea an

the easterrll s.1de,' where it Wlu be be usgd as 110, 220 voit or 3 heat 110 volt.
psed for 1rr1ga‘t1'on. In addition, 600 Watt ... $T1.50 1200 Watt ..$10.50 —TTFI0  «guSH” GONDENSERS
immense quantities of power will w0 « ... 150 2000 « ...12.50 U o TINNED COPPER
be developed by the installation of 3000 Watt .... $15.00 ) :

R X iety stri € ! - . : .
turbo-generator units at strategic T e o, & Eeuaet, o StriPp (spac ; ] Desionea tor xetvigeration
points. The project is under the N ir P £ @S5> many other uses. Hig;i heat

. . . ransfer capacl an rea.
direction of the United States Bu- Small Piston Type Air Pump : efficiency. o 0 E
reau of Reclamation. F _ l Can Dbe ased fof | sizes 73 x 1235 . $3.25 each

3 : | low pressure air is " 93 x 1134 3.50 «
° ° ° . { {?g“g§d~ flgeggl(g;: Limited number of larger sizes on hand.
R & ot 15 1bs. pressure.
RAILROADS: Rails in present-day L e e . e Industrial
use on American railroads range in ; | Biston “type, i | SNE _
weight from 50 to 150 pounds per A i - | [orasSHlclinder: ®i .4 | Themometers
yard. el e DC o ; L4 Made for the
A ~ - L on neat oak base. i i e U. S. Navy
| : i complete. $1.95 LB < “Taylor’ “Tag"
3 | '] 14
PUTTY DURAKOOL MERCURY SWITCHES | — ‘“Moeller
‘This metal mercury switch overcomes faults of L y Mercury filled, heavy bronze
- - usual mercury switches. May be turned a full .= polished castmg, satin fin-
Remmns PlGSth, 360°. Has thousands of known applications from ! ish, angle and _straight
tiny lab instruments to gigantic power controls. T connection. For air ducts,
. B dry Kkilns. water, liquids,
With Hard Skin .- e o8l .. 3 etc. Scale 30-170° F.,
; 1 ) : straight connection 347, 20-180° F., angle$
A 200 Amp. . . : 34”. Few other ranges on hand. Prlce .50
NEW p_utty for glaZI.ng, sealing, FORCED DRAFT BLOWERS COMPLETE WITH MOTOR
and caulking that remains soft and HP. RPM. CU.FT.MIN. INLET OUTLET PRICE
pliable on the inside yet hardens oo %;gg égg 6% 3?’2: Sgg-gg
to a protective skin on the outside 1 ’ﬁ 1750 535 6 434" 28.50
has been made available by the % % T 1050 ZZ & g5.00
Tamms Silica Company. It is PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY.

claimed that the material will ex- OTHER VOLTAGES ON REQUEST.

pand and contract with tempera- | § PJONEER AIR COMPRESSOR CO., Inc.

ture changes and will not crack, 120-s CHAMBERS ST. NEW YORK CITY, N. Y.
crumble or fall off.
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’ FREE TO
nveniors

nts, ‘““How to Protect
Your Invention’’—just
printed. This book
guides you from the first
step toward patent pro-
tection to final profit
making from your inven-
tion—how Patents pro-
tect you, facts about
Royalties and modern
marketing. Take no ac-
tion until you read this
new book; but act at
| once in mailing your
- request to us. Know
what steps to take to secure patent. Reasonable
fees—conscientious counsel—easy payment plan.
Write for this new FREE Book today!
McMORROW & BERMAN
Registered Patent Attorneys. Before U. S. Patent Office
175-R Barrister Building
WASHINGTON, D C

ONLY ONE COPY AVAILABLE
JANE’S FIGHTING
SHIPS 1940

The only complete and authentic
encyclopedia of all the navies of
the world. Over 3000 photographs
and other illustrations. This book
is now difficult to obtain.

First check for $30 takes the
only copy which we have in

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

/)Mpefual Moation

'I:hg watch you never have to wind
A Precision Instrument for Yourself or as a Gift

A R I s T o SELF WINDING

WATERPROOF WRIST WATCH

The following out-
standing features:

. Motion of the wrist auto-
matically winds the
watch. You never have
to wind it.

2. Beautiful WATER-

PROOF case of Stainless

Steel not only protects

your watch from mois-

ture but keeps out all

dust and dirt. 100%

waterproof.

3. Shock - resisting.

The latest and best

[

shockproofing fea-
tures to protect
the delicate bal-
ance staff and jew-
els. Not damaged
by hard knocks and

accidental falls. A

really practical
protection for this delicate timepiece.

4. High grade 17 jewel precision movement guaranteed
like the Aristo Chronograph to give entire satisfac-
tion in timekeeping, durability, and dependability.

Your last chance to get this precision $37.95

instrument at the special price of only... Tax Included

Advancing costs will compel us to advance all prices

sharply on all future production. Order now while our

stock lasts. Regular list price 49.50.

Altsu available in 9 karat natural gold steel back $14.30

extra.

Wear it for 10 days on our money back guarantee.

Guaranteed for One Year.

Aristo Import Co., Inc., Dept. S.A.l

630 Fifth Avenue, New York City

(7 Send Aristo Selfwinding Wrist Watch at special price
of $37.95. I will pay $5.00 on delivery and $5.00
monthly.

{0 Send Aristo Selfwinding Wrist Watch at cash price
of $35.75. [ Check Enclosed [] Send C.0.D.

Employed by ............ . ..iiiiiiiiian.. Ve
Address ... e
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SCIENCE IN INDUSTRY

Industrial Growth

New Products and Processes That Reflect Appli-

cations of Research to Industrial Production

SOLDERING

Stand Holds Iron
And Magnifier

RAPID soldering operations on
small parts can be carried on effi-
ciently with a new soldering-iron
stand produced by the Photobell
Corporation and illustrated in one
of our photographs. The soldering

i}

m—

Fumes are carried off

iron is held in an adjustable clamp,
the 30-inch pipe acting as a chim-
ney to carry off fumes. The hood
is for the protection of the work-
men and is provided with a mag-
nifying glass of two, four, or six
power or with Vi inch plate glass,
as desired. Under the hood are two
lamps which illuminate the work.
In use the operator holds the
work against the tip of the iron
with one hand while solder is ap-
plied with the other, progress being
watched through the lens.

INSULATION

Panels Can be Nailed
To Ceilings, Walls

ACOUSTIC material in 12 by 12 inch
or 12 by 24 inch plates is now
available for application by nailing
to flat surfaces. Produced in three
standard thicknesses, the new ma-
terial, known as Cushiontone, pre-
sents a smooth surface that can be

cleaned with a vacuum machine or
with ordinary wallpaper cleaner
when it becomes soiled. It is
claimed that .it can be painted
without loss of acoustical proper-
ties and that its characteristics in-
clude glare-free light reflection,
heat insulation, moisture resis-
tance, and light weight.

- MARKER

Hand Operated Press

For Nameplates, Badges, Parts

NAMEPLATES, tool checks, badges,
metal or fiber tags, small produc-
tion parts, and so on can be rapid-
ly and economically marked with
a new hand-operated marking tool
recently placed on the market by
the Acromark Corporation. Guide
pins and holes in the table of this
press-type machine are provided
to locate work pieces accurately.
A rack and pinion arrangement
provide a leverage of 50 to 1 be-
tween handle and work.

POWDER METALLURGY

Reduces Machining Time,

Releases Other Tools

THE use of “powder metallurgy”
to manufacture many metal parts
ordinarily made by casting and
machining, forging, stamping, and
so on, is one important way in
which industry can save machin-
ing time and release valuable ma-
chine tools for other work, accord-
ing to an article by Fred P. Peters,
in a symposium on “faster produc-
tion” published in “Metals and
Alloys.”

“This production method—the
molding of parts to finished dimen-
sions by pressing metal powders
in dies and then heat treating—has
only recently risen to prominence
as another (and often faster or
better) way of making certain
metal parts,” he says.

“Powder metallurgy presses are
available that can produce small
parts at rates up to 500 per minute,
although production rates are nor-
mally between 25 and 150 per
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minute. In one plant 10 million
flanged bushings a year are being
produced by powder metallurgy at
costs that compare with those for
similar pieces made from flat strip
stock.”

Nevertheless, Mr. Peters warns
that powder metallurgy is no pan-
acea and has numerous limitations.
“The fastest metal-part produc-
tion is probably obtainable by die
casting, the closest tolerances
through screw-machining.

“Powder metallurgy involves
the least waste of material, but its
tool costs are likely to be among
the highest. A process like cold-
heading and forming may provide
a better all 'round combination of
low tool cost, high production rate,
low material-cost, and design
flexibility.”

HAND CREAM

Invisible “Gloves”

Protect and Heal

A NEW water-soluble hand cream
that is applied to the skin before
starting work guards the hands of
workmen from grease, paint, ink,
and other materials which are or-
dinarily difficult to remove. Known
as Mitts, this cream washes off
easily with soap and water, taking
all dirt with it.

According to the manufacturers,
one of the ingredients of this cream
exerts a therapeutic action, help-
ing to heal cuts and sores during
the time the cream is in contact
with the skin.

ARC WELDER

For Use on Thin-
Gage Metal

F OR use in fabricating bright-sur-
faced, thin-gage metals, such as
aircraft tubing (SAE-4130) which
has a wall thickness of 35 mils, a
new 150-ampere direct-current arc
welder, the Strikeasy, has been

Portable welding current supply
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IMMEDIATE DELIVERY

U.S. ARMY & NAVY SURPLUS ITEMS
EDISON STORAGE BATTERIES

Cells are reconditioned and in excellent condition. Complete with solu-

tion, connections and trays. Prices

below are about 10% of regular

market price. Average life 20 years. Two-year unconditional Guarantee.
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Amp. Hrs. 150. Ea.

$5.50
225. n 5.50
262. 7.00
300.

23

[

00O 0
8233383

25.
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.

Telegraphic Tape Recorder

Makes written

record of code

on paper tape.

machine

learning

code or teaching

code to groups.

Radio men can

easily adapt it

to short - wave

receivers for

taking perman-

ent records of

code messages.

Double pen permits mmultaneous recording of

two messages. Pens operated by battery and key

while tape feeder is spring driven. Made of solid

brass on heavy iron base. Useful on fire, burglar

alarm and watchman systems. May be used to
intercept telephone dial calls. 10° ohms.

Rebult & finished.

like new 341 50 Reconditioned

$30.

U. S. Army Aircraft,
solid brass telegraph
and radio transmit-
ting key, large con-

U. S. ARMY
AIRCRAFT MICRO-
PHONE

Manufactured by Western
Electric. Breast type carbon
microphone transmitter, noise
proof, complete with cord,
plug and breasbplate

Exceptional value.. $1.95

Anti-Capacity Switches

Made by Western Electric.
Double throw switch with
12 terminals — equivalent
to two double-pole, double- 1
throw switches. All con- g

tacts are of platinum
plate. Original price $3.50
each. Shp. Wt. 1

Ib. Your Price.. $l 50

U. S. ARMY TELEGRAPH SET

Signal Corps telegraph key and sounder mounted
onlmahogany board. Operates on 2 d
s.

TELEPHONE SWITCH DIALS
“Kellogg” 4 terminals, 10 digits. Diameter 273",

GLASS MERCURY TUBE SWITCHES
10 amp.

6 amp. .......... 1-95 20 amp. ....e00ne 2-95

U. S. Navy Divers Lantern

Electric 150 watt, any voltage, solid cast
brass. 300 Ib. test. Weight 12 Ib. Price.. 98150

“Veedor-Root” Revolution Counter

Six number, (999999) non-reset, dimensions over-
all 51%” long, 114” wide, and 1-5/16” high. Nu-
merals 14” high, nickel plated. Special.... $1.50

U. S. Army Generating Plants, New

Gasoline Driven.
“Delco’” 1000 watts,
120 volt direct cur-
rent generator.
Single cylinder, 4
cycle air cooled 2%
inch bore, 5 inch
stroke, 1400 RPM,
battery ignition.
Weight 340 lbs.

$200.00

Additional data on
request.

Price ....

RHEOSTATS
VARIABLE

Ward-Leonard Vitrohm,

Capacity 15 Ramp. max.,

5 amp. min. Res.

8 Shms. $1.50
Other sizes in stock L

DYNAMOTORS D. C. to D. C.

24-750 volt. Gen. Electric 200
mills $27.50

24-1000 Gen. Elec. 1000 mills
$50.00

12-350 volt 80 mills
12-750 volt 200 mills .
32-350 volt 80 mills .
32-300 volt 60 mills .
Dynamotor armature: G
triple commutators, d.c. 24/1500 volt

CONDENSERS,
MICA,

" operating volts

Dubilier, new $12.50
Dubilier, used $7.50
Wireless spec. new
$10.00
Wireless spec. used
%ondenser Dubilier, mica, op. volts
04

Condensers; Murdock .022 mfd. 5,000 volt .
U. S. NAVY LEYDEN JARS

Copper plated capacity .002 operating volts,
12,500 Height 14”, diameter 415”. Price.. =980

. §2.00

U. S. Army Parabolic Searchlight
Mirror Precision Quality
FOCAL GLASS

DIA. LENGTH THICKNESS PRICE

4" in. 14 in.  $15.

7% in. 5/16 in. 35.

12% in.  7/16in. 75.

18% in. 7/16in.  125.
Made by Bausch & Lomb & Parsons.
Perfectly ground and highly polished.

A few 60 in. slightly used metal
mirrors on hand.

NICHROME WIRE
in stock

SIZES FROM #39 to .001

MAGNET WIRE
SIZES #18 to #42 in stock
COTTON OR SILK COVERED ONLY

May we quote you

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. $.S., 120 Chambers Street, New York City
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ELECTRIC EYE
Comnle_te,s 7.50

Postpaid

Electric Eye relay,
assembled ready
for use on 115
volts A.C. as illus- |
trated. Handsome
black base 3x5”.
Relay contacts
spdt., 3 amperes,
115 volts. Highly
sensitive, operates
on flashlight, daylight, ete. Money back guarantee.

PHOTOBELL CORP., Dept. 5H
116 Nassau St., New York City

The Morse Decimalizer

The DECIMALIZER shows in 'a few simple
manipulations just where to place the decimal
point in the result of any computation involving

several elements, part or all of which may be
decimals—for example, in such a problem as
(9 x .0432 x 74.1 x 3.8) + (245 x .0093 x 36).
The DECIMALIZER removes that ‘‘decimal point
hazard” inherent in computations made with the
slide rule or otherwise.

Pocket size; durable (constructed of aluminum
and stainless steel) exceedingly smooth in action.
Furnished in leather case, with complete directions
for using. Price $2, postpaid, with extra, easily
interchangeable scale which enables the instru-
ment to perform extended multiplication and
division 50 cents additional. Money back, if re-
turned within 10 days.

GEORGE H. MORSE

927—28th Street South Arlington, Va.-

Noedon -ROO

COUNTERS
for Every Purpose
MECHANICAL-ELECTRICAL
MANUAL

Card and Photo
STEREO-
MIRROR

Single pictures and prints ap-
pear in three dimensions when
seen with our scientific device.
Thousands are delighted with it.
‘ Order one today. Price $3.50

NU-MIRROR COMPANY

J BRIDGEPORT, CONN.

COMPLETE HOME-
STUDY COURSES
and educational books,

. Money-back
zuuantee Cash paid
for used courses. Full

details and illustrated 72-page bargain catalog FREE.

Write today!
500 Sherman, Dept. N-243, Chicago

NELSON CoO.,
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announced by the General Electric
Company. The design and charac-
teristics of the new welder have
been developed to help operators
produce strong, uniform joints
quickly and easily without spoil-
age.

Chief among the features of the
Strikeasy arc welder is its ‘“pep”
or extra high instantaneous recov-
ery of voltage (40 to 60 volts)
which helps the operator to strike
the arc with ease under the diffi-
culties presented by thin metals
having a bright, polished surface.
The wide welding range permits
the use of shielded-arc electrodes
as large as 3/16 of an inch in di-
ameter and as small as 3/64 of an
inch.

As a further aid to the operator
in producing welds of uniform
strength, the welder may be used
with a remote-control device for
reducing the current when the
operator wants to fill a weld crater
or when a reduction of heat is
needed to avoid burn-through.

PACKING

Compacting Device For
Settling Bulk Material
OPERATED by water pressure at

approximately 50 pounds per
square inch, a device is now avail-

ST

Material jolter

able for settling light, powdered
material in bulk containers. Mate-
rials such as soap chips, aluminum
powder, and so on require this
settling and compacting action in
order to conserve space in con-
tainers.

This new device, produced by
the Syntron Company, is so ar-
ranged that the frequency and
amount of lift can be readily con-
trolled. The container of material
is placed on the platform and a
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valve is operated. A cylinder then
lifts the plate and drops it sharply
about once a second. The equip-
ment is available in a range of
sizes and can be provided with a
motor-driven pump to operate a
closed hydraulic circuit.

MASKS

For Workmen, Use
Plastic Pieces
PLASTICS are now being used in

the construction of masks through
which workmen may breathe

Light-weight plastic side pieces
are used in the respirator being
worn by this spray-gun operator

without inhaling irritants suspend-
ed in the atmosphere. Made of
shatterproof tenite, a plastic piece
on each side of the respirator holds
a felt filter which cleanses the air.
It islighter in weight and better in
appearance than the aluminum
part formerly used, according to
the manufacturer.

The mask can be used in mines,
breakers, granaries, and other
places where dust threatens the
health of workers. Painters using
spray guns may also wear the de-
vice to protect themselves against

fine particles of suspended paint.

Air exhaled through the mask does
not pass back through the tenite-
held filter but it released by a
valve in front of the respirator.
The wvalve automatically closes
when the wearer inhales.

The replacement of aluminum
by tenite has lowered both labor
and materials costs. The tenite
parts come from the mold ready
for assembly. They are molded by
a process which turns out finished
articles at the fastest speeds ever
attained with plastics.
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CURRENT BULLETIN
BRIEFS

(The Editor will appreciate it
if you will mention Scientific
American when writing for any
of the publications listed below.)

CAA For DEFENSE is a 16-page pam-

phlet on the work of the Civil
Aeronautics Administration in civi-
lian pilot training, airports, and air-
ways, all aiming toward national
defense and future peacetime safety
and efficiency. Illustrated with photo-
graphs and charts. Department of
Commerce, Civil Aeronautics Admin-
istration, Washington, D. C.—Gratis.

MINERALS YEARBOOK is a 1459-page

authoritative reference work cov-
ering the whole broad field of min-
erals. Production, stocks, distribution,
and consumption of metals, non-
metals, fuels, and mineral products
are covered in a comprehensive man-
ner with a large array of data. Super-
intendent of Documents, Washington,
D. C.—$2.00.

ELasTic SToP SELF-LoOCKING NUTS is
a four-page folder describing a
relatively new type of lock nut and
its various uses in a wide range of
equipment where safe, vibration-
proof fastenings are needed. Elastic
Stop Nut Corporation, 2330 Vauxhall
Road, Union, New Jersey.—Gratis.

THE CATERPILLAR CONDENSED CATALOG

is a 36-page booklet, in two colors,
devoted to track-type tractors, road
machinery, Diesel engines, and so on.
Each of the products is illustrated
and brief specifications are given.
Request Form 6425. Caterpillar Trac-
tor Company, Peoria, Illinois.—Gratis.

THE OBSERVER’S HANDBOOK For 1942

contains data on the planets and
other astronomical phenomena, month
by month; also lists of double and
multiple stars, variables, four star
maps, an ephemeris of the Sun, and
miscellaneous astronomical data to
the extent of 80 very useful, practi-
cal pages. Most amateur astronomers
obtain this booklet each year. Royal
Astronomical Society of Canada, 198
College Street, Toronto, Ontario,

drawings cover mechanical properties
of plastics, tensile properties under
varying temperatures, shear tests,
and so on. Society of the Plastics In-
dustry, 295 Madison Avenue, New
York, New York.—$1.00.

PRECISION INSTRUMENTS FOR THE EXxX-

ACTING INSPECTION OF INTERNAL
SURFACES is a 12-page catalog describ-
ing and illustrating a series of indus-
trial telescopes which are now finding
wide use because of the increasing
importance of visual inspection of in-
ternal surfaces, recesses, and hidden
contours which cannot ordinarily be
seen. American Cystoscope Makers,
Inc.,, 1241 Lafayette Avenue, New
York, New York.—Gratis.

PHOTOGRAPHY AS A VOCATION, by An-

drew B. Hecht and George J.
Berkowitz, is a 48-page paper-cov-
ered booklet which tells how the
serious minded and talented camera
hobbyist can prepare himself for a
career in photography. Various pho-
tographic occupations are analyzed in
a simple yet comprehensive manner.
Science Research Associates, 1700
Prairie Avenue, Chicago, Illinois.—50
cents.

THE STORY OF VITAMIN A ESTERS is a
descriptive pamphlet covering the
process of molecular distillation
whereby it is possible to produce
concentrated vitamin products of high
stability from fish oils. Distillation
Products, Inc., 755 Ridge Road West,
Rochester, New York.—Gratis.

PERFORMANCE OF PRESSURE-TYPE OIL

BURNERS, by M. P. Cleghorn and
R. J. Helfinstine, is a 32-page report
of tests conducted primarily to pro-
vide information of assistance in the
intelligent selection and operation of
oil burners. Included is a tabulation
of relative heating costs with coal
and with oil. Request Bulletin 151.
The Director, Iowa Engineering Ex-
periment Station, Ames, Iowa.—
Gratis.

A GREAT TeEaM is a four-page illus-

trated circular that describes a
new radio transmitter and receiver
specifically designed for use by pri-
vate fliers.

— NE BUYT—

ZEISS, SPENCER,
USED3ESs" 55 INSTRUMENTS
BAUSCH & LOMB.
also other standard makes
Scientific & Laboratory

"AR“V R“sq Apparatus
U 68-70 W. Broadway, N.Y.C.

FIRST and
FINEST

TOOL OF 1001 USES

Does precision work on
metals, alloys, wood, horn,
plastics, bone, glass, etc.
For your own hobby en-
joyment or as a gift. =

A WHOLE TOOLSHOP
IN YOUR HAND
Uses 300 accessories to
grind, drill, polish, cut,
rout, carve, saw, sand,
engrave. 25,000 r.p.m.

Wt. 12 oz.

FREE — 64-page Catalog
ORDER ON 10 DAYS MONEY-BACK TRIAL
With 7 Accessories, postpaid $18.50
CHICAGO WHEEL & MFG. CO.
1101 W. Monroe St., Dept. SA, Chicago, lIl.

Plugs
in any
socket

When you write to
advertisers

® The Editor will appreciate
it if you will mention that

you SCIENTIFIC
nin AMERICAN
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The Binary Slide Rule
equals a 20 inch straight
a]lde rule in precision. Hn

dagrees The engine-di-
vided scales are on white
enameled aluminum. Per-
manently accurate. Dis.
814". Large figures .and
graduations eliminate eye-
strain. Exceptional value
and utilivy Price with instructions $5.00, cash or
0.0.D. Oirculars free. Your money back if you
are not entirely satisfled.

Gilson Slide Rule Co., Stuart, Fla.
Slide Rule Makers since 1915

Take first step to protect your
rights to your Invention—without

for making
establishing date. We also send 48 page free Book,

PROTECT YOUR INVENTION
WITH A U. S. PATENT

cost. Mail coupon today for Free
‘““Record of Invention’’ form and complete instructions
legal disclosure of invention and

The units are light in
weight yet high in power and per-
formance. Lear Awvia, Inc., Dayton,
Ohio.—Gratis.

“Patent Guide for the Inventor’’ telling importance
of prompt action; how to sell and market your
invention; how to make Application for Patent;
examples of successful inventions. Also details
of how a Patent protects you; our reasonable
charges for preparing applications including official
drawings and technical specifications; confidential
search service to be reasonably certain Invention
is patentable; prompt service; strict secrecy; plan
for you to pay in small payments as application

Canada.—25 cents.

SURVEY OF ROOFING MATERIALS, by
H. R. Snoke and L. J. Waldron,

presents data on the weathering WALKER-TURNER MACHINE ToOOLS is a

qualities and extent of use of various
types of roofing materials on dwell-
ings in the north-central states. 48
photographs illustrate the text. Re-
quest Report BMS75. Superintendent
of Documents, Washington, D. C.—
15 cents.

STRUCTURAL PLASTICS IN THE AVIATION

INDUSTRY, by J. B. Johnson, is a
copy of a paper, presented before the
Society of the Plastics Industry,
which surveys the various uses to
which plastics are put in the con-
struction of aircraft. Tables and
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56-page catalog illustrating and
describing a standard line of metal-
working and wood-working machine
tools of all types. Walker-Turner
Company, Inc., Plamﬁeld New Jer-
sey.—Gratis.

ToorLiNG TURRET LATHES FOR SMALL
Lot ProbucTioN is a four-page
folder describing the use of Kenna-
metal steel-cutting carbide tools for
this particular purpose. Desirable
economies are claimed. McKenna
Metals Company, 1000 Lloyd Avenue,
Latrobe, Pennsylvania.—Gratis.
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progresses; 16
Patent Protection.

other facts you want to know about
Mail coupon for Free ‘‘Patent
“Guide”’

and ‘‘Record of Invention’’ form today.

CLARENCE A. O’BRIEN

24-A Adams Building—W ton, D. C.

REGISTERED PATENT ATTORNEY

Pleare send me vour 48-page ‘‘Patent Gulde" 1
and your specially prepared ‘‘Record of
vention’’ form EE. This request does not |

1

|

I obligate me. |
: NBIME ...ovieveiiinnrennnreenensscannsccsonns |
l AdAIesS .....cocieeniiiiiieiiiiiaiitiiieeaens =
| Oty oo State .......... |
J (Please write or print plainly)
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* WHAT STRANGE
POWERS
Did The Ancients Possess?

WHERE was the source of knowledge

that made it possible for the ancients
to perfortn miracles? These wise men of the
past knew the mysteries of life and personal
power. This wisdom is not lost—it is with-
held from the masses. It is offered freely
TO YOU, if you have an open mind. Write
for free sealed book. Address: Scribe B.Q.V.

Jhe ROSICRUCIANS
San Jose (AMORC) California

That clever ‘“little idea’’ of yours
—no matter how simple it seems
—may have big money-making
possibilities. Two advisory books
FREE, tell you how to protect
your ideas with a U. S. Govern-
ment patent—give you six basic
ways to sell your invention. Fees
reasonable; terms arranged. Write
for books today.
VICTOR J. EVANS & CO.

626-A Victor Bldg., Wash., D. C.

EST.
WORLD'S LARGEST FIRMS OF REG. PATENT ATTYS. 1598

PATENT
and SELL

ol

IHVENTIUH

ALNICO MAGNETS

Strong

enough to

" 'mu-;% balance in
N y mid - air.
Can be used
for hun-

dreds of experiments. $1.50 pair.
By placing a 71% oz, slug of ALNICO
in a soft-iron yoke or frame, it will
lift 30 lbs. if in contact with a
polished surface. Complete $3.50.

ULTRA-VIOLET blue-fire invis-
ible ink KIT including U. V.
lamp $1.50.

BLAN, 64-W3 Dey St., New York

I| Established 1853 _‘

Corn -Exchange

Bank

Trust Company
13 WILLIAM STREET

and
74 Branches located in
Greater New York

Member of the Federal Deposit Insurance
Corporation

—
—

POOR
EYESIGHT?
Try the New
PIKE Electric

Reader

A boon for elderly
people and others with
poor eyesight. Wonder-
ful for doctors, scien
tists and draftsmen.
Write for free informa-
tion and details of this
new invention that makes
reading matter 3 times
larger.

| E. W. PIEE & CO. Elizabeth, N. J.

fl/
WOODSTOCK

TYPEWRITER

AVIATION

Molded Plywood Planes

Plastics Plus Multi-Layered Veneer Used

in Construction of New Two-Engined Ship

ALEXANDER KLEMIN

Aviation  Editor, Scientific  American.
Research Professor, Daniel Guggenheim

School of Aeronautics, New York University
A SMALL, twin-engined plane,

the Langley, has attracted
favorable attention by its looks
and performance. But, and this is
more important, the new plane is
built entirely of molded plastic-
treated plywood by a process
which helps the aluminum short-
age and which lends itself to mass-
production methods. Since the
exact methods employed by the
manufacturers of the Langley
plane are not entirely available
for publication, we shall quote ver-
batim from the maker’s descrip-
tion, with the sole comment that
the process is known to us as really
effective:

“The molded plastic plywood
parts of the Langley: ship are mul-
tiple layers of veneer, formed over
a mold and permanently bonded
together into a completed structure
by plastic compositions which react
in their characteristic manner to
heat and pressure. Each of the in-
tegral members—fuselage, wings,
control surfaces, and cowling—are
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joined together without any me-
chanical fastenings such as nuts,
bolts, or screws. In place of me-
chanical dies, the Langley parts
are made on relatively simple
wooden forms or molds, prefabri-
cated strips of veneer being placed
over each other upon the forms
while dry.” Parts as big as half
a fuselage are thus produced in
one hour or less, under applied
pressure and temperature. Cowls
and fire walls are molded with an
integral asbestos lining.

Simplicity of construction, re-
sistance to corrosion and to tem-
perature effects are features of the
plywood plane. Real possibilities
appear. With two 65-horsepower
Franklin engines, and a gross

weight of 2300 pounds, top speed
is 142 miles per hour, ceiling is
15,000 feet and take-off distance is
only 200 feet. The Langley should

The plywood plane with hatch
open and, below, ship in the air
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be a very useful training plane for
pilots who are to fly fast twin-
engined ships later.

Heading up the Langley Cor-
poration is Caleb S. Bragg, an old
war-time pilot. Working vice-
presidents are Messrs. Draper and
Jensen, with Smithline, a graduate
of the Daniel Guggenheim School
of Aeronautics of New York Uni-
versity, as the technical man of
the group.

AIRPLANE ARMOR

Welding Produces Intricate
Curved Sections
THERE are two types of armor

plates, one known as face-hard-
ened or carburized, in which car-

Three pieces of airplane armor

bon is added on one side of the
plate for about.a quarter of the
thickness and the face becomes
hard and capable of resisting even
armor-piercing shells. The other
type, called homogeneous armor
plate, is uniformly hard through-
out but is not so resistant to shell
fire as the face-hardened type.
Breeze Corporations inform us of
an advance in the hitherto costly
and tedious process of carburizing
armor plate.

In the older process, the steel
plates to be carburized are placed
in metal boxes packed with carbon
dust and wait for many hours be-
fore the heated steel can absorb
the carbon on the chosen side. In
the new Breeze process the plates
are placed in large pots filled with
liquid salts, heated electrically
and accurately controlled.. The
result is closer control, more rapid
and more uniform carburizing.

Another process which the in-
genious Breeze engineers have de-
veloped is one of welding the fin-
ished armor plate together, making
it possible to produce intricate
curved sections such as, for ex-
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ample, the section of armor plate
for shielding the pilot, is shown in
one of our photographs. It looks
like a small bathtub into which
the pilot’s seat is fitted. Other sec-
tions shown are gunner front
shield in the center, and fighter
pilot shield to the right—A. K.

MIDGET ENGINE

For Gasoline-Powered
Model Planes

THOUSANDS of American boys fly
rubber-driven airplane models and
do wonders with the primitive
power plant of a few strands of
rubber. Eventually they graduate
to gas-driven models, and then the
young engineers surpass them-
selves. Of course, even the most
mechanical lad can hardly expect
to build a perfect, tiny gasoline
engine to power his model. That
is where Aircraft Industries, Inc.,
help him out with a tiny “Super
Cyclone Engine,” which in its way
is as fine as the giant Cyclones built
by the Wright Aeronautical Cor-
poration.

One of our photographs shows
one of these fine little units, which
operate splendidly = without too
much care by the boy engineers,
and which are designed to stand a
good deal of abuse since the models
land themselves, at times, very
roughly. The specifications are
complete and thorough. Two-port,
two-cycle, air-cooled. Fuel ad-
mission through rotary crank valve,
Normal horsepower 1/4 to 1/5.
Bore 15/16, stroke 15/16. Weight
bare only 7% ounces. Propeller 13

inches diameter, revolving at be-.

tween 6000 and 7000 revolutions
per minute.—A. K.

714 ounces, 1/5 horsepower
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FINE MACHINERY FOR
FINE WORKMANSHIP

South Bend Lathes have the
accuracy, smooth power, and
versatility that make them un-
surpassed for the efficient
machining of a wide range of
work to exacting tolerances.

Made in five sizes: 9" to 16”
swing, with toolroom or manu-
facturing equipment. Write for
catalog and name of the near-
est dealer.

SOUTH BEND LATHE WORKS
501 East Madison Street
South Bend, Ind.

SOUTH BEND /Dzecédioss LATHES

Lathe Builders for 35 Years

Experimental and Model Work

Fine Instruments and Fine Ma»hinery
Inventions Develop
Special Tools, Dies, Gear Cumnz Ete.

HENRY ZUHR, Inc., 187 Lafayette St, N. Y. C.

A Quiet Place
to Telephone—
Even in the
Noisiest Shop

If you have trouble hear-
ing on your shop phones
because of noise, install a
Burgess Acousti - Booth.

Mfd. under

Burgess Patents
This remarkable booth gives you a zone of qunet"

that easy. P
absorbent walls soak u dp all factory noise. There are
no doers because no doors are needed.
Hundreds of these doorless booths are in daily use
in all kinds of factories. Easy to keep clean—no
Send the coupon below for illustrated
booklet and prices.

Mail Coupon for Free Booklet

Burgess Battery Company, Acoustic Division :

566 W. Huron St., Chicago i
Send freebooklet on BurgessAcousti-Boothand §
how it makes telephoning easy in noisy places. g

Street-City. _ _ __ _ _ __ ___ e __
BURGESS ACOUSTI- Boon-'l
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4x5 PRESS

i &
L . WITH
REVOLVING
] BACK
TR
. e -

FOR PERFECT NEGATIVES

SED by prominent press photographers in

their work — night and day — for
action shots, portraits, interiors, street scenes,
etc. Double extension bellows with rise, fall,
tilt and shift lens adjustments. Permanently
attached revolving back with full hooded
ground glass. Built for action and speed in
operation. . Its many new refinements and
complete range of adjustments assure perfect
negatives under the most trying conditions.

TAKES ALL PRESS
ACCESSORIES

Light weight aeroplane
metal body mounts all
standard accessories.
Removable oversize lens-
board permits instant
interchange of lenses.

LESS LENS and

( WATSON
2V4x314 MINIATURE
PRESS CAMERA

NEW! With all the
precision features of
the big press camera
— plus the economy
of small negative size.

ACCESSORIES
Your dealer has it!
LESS

50
LENS ... $4950 $ 5 4

beg»_l.r:d' f{ z,éc WC@, éfC.

223 W. MADISON ST.

CHICAGO, U.S.A.

...

THE PEN FOR
METALLIC WRITING

X

Perfect for
titling photo-
graph albums
and indexing
negatives

as well as signing photomats, greeting
cards, etc. Fully guaranteed. Simple to

USE. .\ ovvvineenieeennees $I15
including 1 roll of Metleaf (120 Sq. in.)
MAIL ORDERS FILLED

' %
32nd St. near 6th Ave, N. Y.

WORLD’S LARGEST CAMERA STORE
BUILT ON SQUARE DEALING

Established 1899
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Conducted by JACOB DESCHIN, A.R.P.S.

The Professional

On Portraiture

THE work of the professional por-
trait photographer is, in too many in-
stances, so humdrum and lacking in
imagination that when we have the
opportunity of meeting one who still
retains his amateur enthusiasm and a
consciousness of fine technique, we
never fail to listen. One such photog-
rapher is Maurice Carnes LaClaire,

Figure 1

OARK GREEN BACK-GROUND

NO. 4 PHOTO FLOOD
DIFFUSED AND  MIGH

5

CAMERA

NO.2 PHOTO FLOOD
= Ay

whose exhibition of portraits made
with the Contax recently attracted
wide interest at the galleries of Carl
Zeiss, Inc., in New York City.

We reproduce three examples from
the show, together with lighting dia-
grams. Discussing Figure 1, Mr.
LaClaire said that while the general
rules for portrait lightings hold good
for the average subject, it is some-
times advisable, and even necessary,
to disregard accepted rules. There-
fore, instead of using a broad lighting
effect with this subject, he deliber-
.ately used a top front light which, he
felt, brought out and emphasized the
planes of the woman'’s face.

“This young lady has very small
eyes,” he continued. “Illuminated by
the conventional 45-degree side light
they appear very narrow and lack ex-
pression. By using the top light well
forward, emphasizing all the planes
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of the face very strongly and by using
the low point of view for the camera
I have succeeded in giving this sub-
ject both dignity and expression. The
subject has a mixture of large and
small features which, taken from the
normal viewpoint, would bring out
none of that which is best pictorially,
but these very features are made to
dominate and carry the eye about in
the picture area. Notice that the
whole action of the head is carried
out from the lines of the neck to the
direction of the eyes.”

The lighting arrangement is shown
in the diagram. The No. 4 Photoflood
is diffused with one thickness of
tracing cloth placed near the camera
and well above the subject. To soften
the light on the forehead, a small
screen was used. For illuminatingthe
shadows, the No. 2 bulb was placed
well back and close to the floor.

Figure 2 is one of the most difficult,
yet among the most characteristic and
agreeable shots in the baby photog-
rapher’s repertoire. The problem lies
in keeping the lighting general and
soft, at the same time balancing the

artificial light with the daylight
illumination coming through the
window.

“This picture was made in the
nursery and was illuminated in such
a way that the light, while ample,
was not a hardship on the tiny eyes,”
Mr. LaClaire explains. “With a fast
lens and the fast film available nowa-
days, it is possible to make excellent
portraits with a very small volume of
light. In this instance a No. 4 Photo-
flood was turned directly up so that
the undiffused light struck the ceiling
and filled the room with light. This
gave an excellent and very soft gen-
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Figure 2
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eral illumination. As you will note,
the bassinet was placed close to the
window and the accent light comes
from the window, no other illumina-
tion being used.”

An example of group portraits in
the home is shown in Figure 3. The
picture was made in a very small
apartment. To prevent a black void
in back of the subjects and to keep
the tones of the picture harmonious,
Mr. LaClaire used a light folding
screen beside the window.

Mr. LaClaire suggests that should
you have trouble having the mother
hold the baby comfortably, you will
find it helpful to crowd a small cush-
ion or two between her elbow and
the chair; this also helps support the
weight of the child’s head.

‘“Keep the light out of their eyes as
much as possible,” he advises baby
photographers. “If they are lying
down, have the light at such an angle
that their eyelids shade their ‘eyes,
and by no means, when the baby is
brought into the room, have the light
turned on full. Reflect it against the
opposite wall, gradually turning it so
that the strength of it falls on the
baby after his eyes have become ac-
customed to the more intense light.

“You will notice that while the
window is in the picture, it is sup-
plying none of the light that makes
the picture. Had the light from the
window been too strong, it would
have outlined very disagreeably the
baby’s bald head and thrown too
strong a light on the mother’s face
and far too much on the toys. And,
speaking of the toys, I wish you to
note that they are a number of shades
lower in tone than the area surround-
ing the baby.”
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The lighting arrangement, as shown
in the diagram, consists of a No. 4
Photoflood, diffused with one thick-
ness of tracing cloth, in front and
slightly to the right, and a No. 2
bulb in a clamp light fastened to the
leg of a chair and some distance from
the subjects.

Professional Aid

HE Professional Photographers’ As-

sociation of Connecticut,inline with
a newly formed policy to “bury the
hatchet” and get together with ama-
teurs “in an all-out movement for the
advancement of photography,” re-
cently voted to offer, through the
camera clubs of the state, a loving
cup to be known as the “Professional
Photographers’ Cup, 1942.” Other
aids are part of the general program,
including availability of the associa-
tion’s various departments to the
amateur clubs in the state.

Scholastic Awards

HE Kalart Company announces its

co-sponsorship, with Scholastic
Magazine, of a nationwide competition
among high-school students. This
national magazine, the largest of its
kind in this country, is used as a text
in 8000 senior high schools. In con-
nection with a division of photog-
raphy, Scholastic awards have been
made for 17 years. The 18th Annual
Scholastic Awards, to be announced
soon, will include a special Kalart
Award “for the best pictures taken by
high school students, using a syn-
chronized flash.”

New Reflector Material

DESIGNED for purposes of home in-
sulation, a new material called
Metallation, now on the market, is
incidentally a very fine reflector for
photographic use. The material is a
composition similar to foil and is
mounted on a thin but fairly stiff
paper, which permits rolling up. One
side is glossy, the other less glossy,
almost semi-matt, thereby offering a
double-purpose reflector, providing
either the directional, strong reflec-
tion of the one, or the more diffuse
reflection of the other. Bending the
reflector in various ways will afford
a selection of reflection angles. The
material need not be mounted on a
stiff cardboard but may be used as is,
fixing the shape as circumstances
dictate. The material is 25 inches
wide and, in the quantity needed,
very inexpensive.

. Props for Effect

AMOUSs for his original ideas in por-

trait and fashion photography,
George Platt Lynes is also notorious
for collecting odds and ends of appar-
ently nothing at all, for possible future
use in out-of-the-ordinary portraiture.
An example is the reproduction of a
portrait he made of the ballet dancer,
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REVERE 88"
CAMERA

Easy to load and
use. Complete with
Wollensak F3.5
lens, $38.50.

REVERE ‘80"

i PROJECTOR

/ ® 500-watt optical
system.

@ Heavy duty AC-
DC motor.

@ Enclosed preci-
sion-built mech-
anism (no belts).

® Radio interfer-
ence eliminator.

Complete with lamp

and fast F 1.6 lens,

75.00.
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Amateur Photographers

Kobpak REererencE Book. Latest
findings of the Kodak Laboratories
on many phases of photography.
Especially designed to help readers
in the selection of photographic ma-
terials and to teach sound photo-
graphic methods. - $2.85.

New WaAys IN PHoToGRAHY, 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.

UniversaL PHoTo ALMANAC AND
MARKET GUIDE. How, when and what
to photograph in order to make
money with your camera; where to
sell different types of prints. $1.00.

SYNCROFLASH PHOTOGRAPHY, by Wil-
lard D. Morgan. Flashlight bulbs,
as sole and as supplementary light
sources for photography. Equipment
and how to use it. $2.10.

PuoTtocrAPHIC CHEMICALS AND So-
LUTIONS, by J. I. Crabtree and G. E.
Matthews. Written in non-technical
language so that the book may be
read and understood by all photo-
graphic workers. $4.10.

TreE Boys’ Book oF PHOTOGRAPHY,
by Edwin Way Teale. The complete
gamut to photography from history
to modern practice. Essentially prac-
tical for boys both young and old.
$2.10.

PuorocraPHY BY INFRARED, by Wal-
ter Clark, F.R.P.S. Accurate technical
information on the whole subject of
the titlee. How to obtain the best
results. $5.10.

PuoTocrAPHING IN CoLOR, by Paul
Outerbridge, Jr. A thoroughly prac-
tical guide for the perplexel color
photographer, either rank beginner
or advanced amateur. Included are
16 full-page, four-color reproduc-
tions. $4.95.

Prices QuoTep INCLUDE PosTAcE

We can Supply Any Photographic
Book in Print
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Photo by George Platt Lynes
Tamara Toumaneva

Tamara Toumanova. During a visit
to Chinatown one day he noticed
some Chinese painted kites on dis-
play, and purchased a few. These
came in handy when he was arrang-
ing a shot of the dancer. One of the
kites he pinned on the subject and a
few others were pinned on a stretched
white cloth behind her. The stretched
cloth was' then lighted from behind
to give a luminous quality to the
background.

Movie of Color Process

16mm motion picture film demon-
strating, step by step, the process-
ing of a color print by the Iso-Color
Process, has been produced by the
makers of the process, the Spectrum
Products Co., Inc. This company of-
fers to lend the film to camera clubs
without charge. The film demon-
strates how a color print can be ob-
tained from a set of Kodachrome
separation negatives in 40 minutes.
‘“Because there are only nine sim-
ple steps to the Iso-Color Process,”
says the announcement, “and because
of its simplicity. . . it is possible for
the first time to show the entire de-
velopment of a color print in a film
running only 15 minutes.”

Guide Numbers

HE new system of exposure with

Photoflash and Photoflood lamps,
by which flash and flood bulbs of
various sizes are assigned numbers
for use as bases in determining the
proper f/ stop to use, is one of the
greatest conveniences to come the
amateur’s way in a long while. The
system is simplicity itself, but since

. there are some who seem a bit puz-

zled, let us review it briefly here.
Guide numbers are assigned to in-
dividual bulbs according to the speed
of the film being used (Weston or
other film rating) and the shutter
speed to be employed. The distance
in feet of the lamp from thé subject
is then divided into the guide num-
ber, the result furnishing the f/ stop
at which the diaphragm is to be set.
Let us take a specific example. The
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Guide Number for a certain bulb at a
given shutter speed is 160; the dis-
tance from lamp to subject is 10 feet.
Divide 160 by 10—result 16, the f/
stop to be used. Could anything be
simpler?

The system is now being applied to
flood bulbs as well, but manufac-
turers generally recommend that ex-
posure meters be used where pos-
sible.

New Tone Treatment

NEW corrective treatment for nega-

tives, prints, film and glass posi-
tives, and so on, is introduced in
Supertone Clarifier, a. two-solution
formula designed to improve the
quality of photographic images. The
formula includes, in addition to the
Clarifier, the Supertone Fixing Solu-
tion, and works equally well whether
local or general treatment is desired.
A few seconds immersion in the
Clarifier is generally sufficient to
effect the characteristic action of the

Untreated and treated

treatment, that is, to remove a thin
veil of metallic silver density from
the image, thereby rendering it more
brilliant. Softness may also be ob-
tained, if desired. The typical action
of the solution is demonstrated in the
illustration, which shows a print after
half of it was treated with the Clari-
fier.

Entry Forbidden

S YOU can readily see, the figure in

the left foreground is both a bless-
ing and a curse so far as good com-
position is concerned in this particu-
lar print. It helps arrangement by
lending weight to the-left part of the
picture, thereby materially aiding
balance of the several elements. Un-
fortunately, however, because of the
distinctness of the man’s face and
hands and the fact that he is staring
directly at the camera, attention is
diverted, though temporarily, from
the main object, which is the man
wheeling the truck into the light.
Entry of the eye into the picture is
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“Morning Sunlight”

therefore done hesitatingly because it
is stopped by the prominence of the
figure in the foreground. The thing
to have done, of course, was to have
waited until the man had turned his
face profile. In addition, it would
still be necessary in printing to do
some dodging to cut the tone of the
hands and face, as well as that of the
packing box on which the man is
seated.

Military Uses
of Photography

SEVERAL of the most important uses
of photography in the Army were
recently outlined by Colonel M. E.
Gillette, Commanding Officer, Signal
Corps, Fort Monmouth, before the
Westinghouse Photographic Lighting
Conference in Bloomfield, New Jer-
sey. These included:

As an aid in military operations.
Pictures from the air are made dur-
ing reconnaissance flights and are
used to study military operations
where maps are inadequate and
where ground crews cannot go.

As an aid to military training. In-
struction by means of motion pictures
saves a great deal of time and is
much more effective than any other
method.

In engineering work. By means of
pictures, both still and moving, the
Army learns what happens to equip-
ment during tests.

Supplying news pictures to news-
papers, magazines and other publica-
tions.

For record or historical purposes.

WHAT'S NEW

In Photographic Equipment

KiING SLIDE FiLE BoxEes (100-slide ca-

pacity, $2.50; 200, $4.50) : For stor-
ing 2-by-2-inch color slides.
sizes, one holding 100 slides, the other
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Two

200 slides. Finished in imitation
leather. French lapped rounded cor-
ners add strength.

MaskoIp (2-oz. bottle, 85 cents; 4-oz.,

$1.55): New-type frisket for mul-
tiple toning and other uses. Called
“the liquid mask”; of pre-vulcanized
rubber composition (not rubber ce-
ment) dries quickly after application.
Forms temporary protective film for
local work in coloring, retouching,
bleaching, and so on. May be ap-
plied with pen or brush, or sprayed
on with airbrush. May be removed
by stripping from surface. Thins
with water; dyes and acids will not
penetrate it.

LEwis MULTIPLE SLIDE VIEWER

($3.25): Loads up to 36 color
slides at one time for continuous, un-
interrupted viewing. Shifting of lever
changes slides. High power plano-
convex lens. Viewer fits over both
eyes, excluding outside light except
through transparency. One screw
adjustment changes for either ready-
mounts or glass slides. Made of wood
and solid black fiber covered with
black leatherette.

LEwis BuLK FiLMm LoapeEr ($2.20):

For loading bulk 35mm film.
Darkroom needed only to transfer
film from original wrapping. Cart-
ridges wound by daylight. Loads for
any number of exposures and holds
up to 100 feet of film. Made of solid
black fiber, leatherette covered. Holds
two extra cartridges. Winding direc-
tions gold-stamped on lid.

AMATEUR PRESS PHOTOGRAPHER’S OUT-

FIT: Flash-camera outfit includ-
ing: Agfa Cadet-Flash camera; flash
unit with reflector; eight Mazda
Photoflash lamps; adapter for lamps;
two No. 915 Eveready batteries; two
rolls Agfa 8 (127) Superpan Press
film. Camera has fixed-focus lens.

Flash unit easily attached to or de-.

tached from camera. Shutter auto-

matically synchronized with flash
mechanism.
S1GNAL (16-0z. bottle, 45 cents):

Called the “indicating” shortstop.
Colorless when fresh, turns rose-red
when exhausted. Signal (undiluted)
may be substituted for 28 percent
acetic acid in same proportion as
called for in regular photographic
solution. Each pint bottle makes 20
one-pint baths.

LyoNs SPEED GRAPHIC CASE ($19.50):

Designed for the 4-by-5 Speed
Graphic, to accommodate the camera,
12 holders, complete flash outfit, and
extension flash unit. Special com-
partment in top of case for storing
flash bulbs. Case can be carried by
means of shoulder strap with bulb
compartment open. Made of ply-
wood, covered with black leatherette.
Nickel finished hardware. Case
measures 173 by 834 by 13l inches.
Weighs 8 pounds, 12 ounces.
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“CHOOSING
YOUR CAMERA™

Splendid opportunities. Prepare in

spare time. Easy plan. No Drevioui
experience needed, common schoo
education sufficient. Send for free
booklet ‘“Opportunities in Photogra-
@ phy”’, particulars and requirements.

at American School of Photography
Dept. 2281, 1315 Mich. Ave., Chicago, llI.

Cameras

BETTER
PICTURES

ARE EASY TO TAKE ...

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

"SoYouWant to take

BETTER PICTURES”
By A. P. PECK

Associate Editor,
Scientific American

per
$ Copy
(Plus 10
cents postage)

Order direct from

MUNN & CO.. INC.

24 West 40th Street, New York City

Basssa:

. we trade cameras

. have been for 30
years or more . . .
if there is somethmg
you have ‘“on your
mind’’ be sure to write
in detail telling us
what you want and
what youwre willing to
trade for it . . . we
answer same day.

Write Dept. AD

Bass O Lo,

179 W.MADISON ST., CHICAGO, ILL
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ARMY HAVERSACKS

heavy canvas, 7% by 11 inches,
with pockets, second hand,
with leather sling. Postpaid
for 75 cents. 1940 75th Anni-
versary catalog, 308 pages,
2000 illustrations. mailed for
50 cents. 1942 circular for
3¢ stamp.

FRANCIS BANNERMAN
SONS, 501 Broadway, N. Y.

GUNSMITHING

Always an
All-American Vocation

is also a

GAINFUL AVOCATION

MODERN GUNSMITHING
By Clyde Baker

Unexcelled for the beginner. Over
525 pages and 200 illustrations tell
and show how to do it

$4.60 postpaid

THE AMATEUR
GUNCRAFTSMAN

By James V. Howe

Home-workshop principles.
for the beginner. 301 pages.

mainly

ELEMENTARY GUNSMITHING
By Perry D. Frazer
Concise and complete for the novice.
200 pages, 27 full page drawings.
$2.10 postpaid

THE MODERN GUNSMITH
By James V. Howe
Two volumes, totaling 800 pages
with 300 illustrations. Conceded to
be one of the most authoritative

works on gunsmithing art.
$15.10 postpaid

ADVANCED GUNSMITHING
By W. F. Vickery
Specialized manual for those who
have had experience. 432 pages de-
voted primarily to metal working
operations in gunsmithing.

$4.10 postpaid

FIREARMS BLUING
BROWNING

By R. H. Angier

Practical and complete with formu.

las and processes. 155 pages.
$2.60 postpaid

AND

Send to Scientific American for free
lists of books on Firearms, Gun Col-
lecting, Fishing Tackle, Natural
History.

For sale by

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

SMITH & WESSON-

Rovolvons

L SPRINGFIELD, MASS.
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YOUR FIREARMS
and FISHING TACKLE

Conducted by A. D. RATHBONE., IV

INTEREST IN FIREARMS is traditional with American men; fish-
ing tackle is @ requisite of one of the world’s oldest occupations.
Scientific development of guns and tackle, in the use of which
millions yearly find sport and recreation, fathers this month-
ly department which welcomes correspondence from readers.

A Tyro Stocks a Rifle
Harry A. Groesbeck, Jr.

A FEW years ago I picked up a copy

of The American Rifleman and
was intrigued with an article on the
re-stocking of a .45-70 Springfield. I
have been burning powder and fond-
ling guns for more than 50 years; I
have some skill with tools, for work-
ing both wood and metal, but will
you believe me when I confess I had
never even thought of combining my
two pet avocations? When I consider
my present day enthusiasm for ama-

serve no good purpose. I came to
the job as an absolute tyro in this
particular field and I simply followed
the books—as a good novice should.
Did I say I followed the books? So
I did, but I want to qualify that
statement just a bit, because when I
did mnot follow them, I sometimes
found myself in hot water. It is about
that punishment I feel I should write,
lest others do as I did and then fail
to have the good fortune that pulled
me through.

The lads who have been doing this
sort of work all their lives, both as

Above: Remodeled Enfield. Note front sight, fashioned from steel block;
metal recessed buttplate. Below: A 1917 Enfield rifle, as originally issued

teur gunsmithing, it is hard for me
to believe I am the same man who
once gave away his entire gun collec-
tion, considered. himself washed up.

The amateur gunsmithing job
started simply enough, with a new
front sight; then followed some pol-
ishing and refurbishing of a few old
cap-and-ball hand-guns. Harold F.
Kent, of Lawrence, Massachusetts, is
the man who really upset my peace-
ful apple-cart. He sent me a 1917
Enfield and dared me to re-stock it.
When the hardware arrived, it was a
pretty sad-looking outfit. Someone
had already started to butcher it and
I suppose it aroused my sympathy,
especially as Kent sent with it a most
complete description of how to pro-
ceed on such a job. (Remodeling
Military Rifles—How to Transform a
Military Rifle Into a Modern Sporter.
Technical Bulletin 104, National Rifle
Association.—Ed.)

After reading this useful little ar-
ticle, I blew myself to Clyde Baker’s
book on gunsmithing, which I read
from cover to cover before starting on
my venture. Then I sailed in.

I should enjoy writing a most de-
tailed account of every move I made
in completing this job, but it would

SCIENTIFIC AMERICAN -

amateurs and professionals, know
what they are talking about. They
have written guides to be followed by
others, and they have planned these
instructions in such a manner as to
save their readers no end of trouble.
Every time I got cocky and went off
on some track of my own, I paid.
How many times this hagpened is my
secret, but my worst offense was im-
patience. Like, all beginners, I
yearned to see “how it would look.”

When I shaped both the stock and
the fore-end before thoroughly finish-
ing the bedding-down of the action, I
found I had nothing to hang on to
while completing the work. I used
more time finding a way to squirm
out of that hole than the man who
paints himself into a corner of his
room. Anyhow, I finally finished the
job, and despite my foolishness in
some instances, the rifle came out
well. The bedding-down is accurate;
a full “blue” fit of wood to metal.
The lines follow those prescribed by
the authorities, with but slight devia-
tions of my own. The finish turned
out beautifully—and that baby groups
the shots on the target to beat the

" band!

Frankly, while I am proud of the
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job, I seek neither publicity nor
praise for the accomplishment. Rather,
I tell the story to encourage others to
go and do likewise, and I have many
good reasons for so doing.

First, let me pay my little tribute
to the National Rifle Association for,
among other things, starting me off
right. Then, consider how much one
can learn of the most intimate “in-
nerds” of firearms, if one has to re-
duce them to their individual com-
ponents in order to work on them.
Also, there is the fun of doing it and
the wutilizing of some very worth-
while “junk” which, in these troubled
times, may turn out to be priceless.
Finally, there will be the knowledge
gained, to be passed on, perhaps, to
some youngster who is facing the
most serious times of his young
career. Who knows but that a tip
from some ‘“old guy” who dabbles
with guns, and who knows not only
what to do with them, but what not
to do, may stand some boy in good
stead in a moment when things are
happening fast. — (We've visited
Harry Groesbeck’s workshop in the
basement of his home, seen his tools
and equipment, and some of the rest
of his accomplishments. For those
who like to work with wood and
metal, but who have been fearful of
entering the field of firearms tinker-
ing, his is a most encouraging ex-
ample, for his gunsmithing activities
have been going on only three years.
Nevertheless, he is turning out mas-
terly work, and at present is engaged
in re-stocking an old Krag that saw
service in the Philippine Insurrection
of 1899. The gun was captured by
Aguinaldo’s native troops, later re-
captured by Major Philip Eastwick,
of our Army, and one day soon,
dressed as a sporting rifle, it will
demonstrate its inherent accuracy,
doubtless enhanced by the work of
the amateur gunsmith.—Ed.)

Complete and Compact

OR the sportsman who would make

his own gun cabinet, gun racks,
pistol range shooting box, and other
items, and whose workshop space is
limited, “The Craftmaster,” by Ar-
cade Manufacturing Company, solves
the small shop problem neatly and
efficiently. Equipped with jig saw,
drill press, disk sander, grinder, and
a lathe which, through accessories,
may be extended, this compact unit
is operated by a single 14 H.P. elec-
tric motor on adjustable mounting
plate which permits operation of any

ARMS AND TACKLE

“The Craftmaster”

tool without interference from others
by a simple change of the V-belt.
Overall dimensions are: length, 2934
inches; width, 20 inches; height, 44
inches. The cast iron base on which
the five tools are mounted is 13 by
27 inches, and is 2834 inches from the
floor, supported by steel legs.

“Gamemaster”’ Gets New Sights

ACK about 1910, Remington Arms
Company brought out their origi-
nal Model 14 slide- or pump-action
rifle for big game hunters. It met
with instantaneous acclaim for many
sound reasons, but since then it has
been re-designed and is now known
as Model 141—“The Gamemaster.”
Still with slide-action, it is adapted to
the .30, .32, and .35-caliber Reming-
ton cartridges, has 24-inch round bar-
rel, pistol-grip stock, weighs about
7% pounds, has a five-cartridge ca-
pacity tubular magazine, and step ad-
justable rear sight with white bead
front sight.

Never intended as a target rifle, it
is, nevertheless, an extremely popu-
lar gun among the army of deer
hunters because of its accuracy, ease
of operation, and speed of fire, espe-
cially in wooded country. Another
reason for this popularity is the simi-
larity in general lines to the slide-
action shotgun. Save for an annual
week or two, many deer hunters are
otherwise shotgun devotees, and the
swing of ‘“The Gamemaster,” as it
comes to the shoulder, is less foreign
than would be either a bolt- or lever-
action rifle.

Now comes the Marble Arms and
Manufacturing Company with a flat-
top sporting rear sight (No. 63H),
sporting leaf sights (Nos. 69H, 7T0HH,
71HH), and an adjustable leaf sight
(No. 95XH), all specially designed
for the new Remington Model 141.

Remington’s “Gamemaster”
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COLLECTING
0ld Guns
is an
Interesting Avocation,
often
Profitable

GUN COLLECTING

By Charles Edward Chapel
(1st Lt. U. S. Marine Corps., Retired)

Any gun fancier who has never ridden the
hobby of firearms collecting will, in all
probability, reach the last page of this book
with the firm resolve immediately to in-
augurate his hitherto neglected gun gather-
ing activities. Although written for the
novice, and therefore equipped with an
excellent glossary, index, bibliography, and
source lists of collectors, museums, and
periodicals dealing with the hobby, the
veteran also will find this volume well
worth adding to his library. (232 pages,
5:by 7V2 inches, 15 illustrations.) —$2.60
postpaid.

THE GUN COLLECTOR’S
HANDBOOK OF VALUES

By Charles Edward Chapel

Of inestimable value to gun collectors,
both amateur and professional, is this
newest publication by the author of *Gun
Collecting >’ Some 2000 antique and semi-
modern pieces, over 500 of which are illus-
ltated are described in detail, and values
for * good” and “fine” condition have been
assigned. For those who collect old guns, or
fer those who would like to collect them,
this publication is absolutely indispensable.
(220 pages, 4% by 7Y inches, 33 full
p-.g; plates.) — $2.10 paperbound, post-
paid.

For sale by

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

. you'tL
GO FOR IT
N A

Bromatic PIPE .- 4
MIXTURE®

)
At Better Dealers
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What Are They?
What Do They Do? $1.50

By WALTER H. EDDY
Prof. Emeritus of Physiological Chemistry
Columbia University Teachers College
Former Dir. Good Housekeeping Bureau

and G. G, HAWLEY
Technical Ed., Reinhold Publishing Corp.
A condensed primer of the na-
ture and functions of all the
known vitamins, WE NEED
VITAMINS appeals to every-
one interested in science . . . in
life . . . and in health! Gives
complete, factual information
... 1in simple language . . . from
the pen of authority. Contains
the latest values of the vitamin
content of foods in handy.tabu-
lar form.

How is it possible to eat the
food you like and be healthy?
What are the characteristics
and physical properties of Vita-
mins? How is potency deter-
mined and expressed? What are
the needs of humans and how
and where can these needs be
best provided? Get your copy
of WE NEED VITAMINS.

At all leading dealers, or

REINHOLD PUBLISHING CORP.
330 West 42nd Street New York, N. Y.

BENNETT BALANCE

Sensitive to 2/50 gram

Weighs up to 100 grams

Weighs to one decimal point farther
than the usual low-priced counter
scales.

Made of tested materials. The Bake-
lite cup is unaffected by practically
any substance that can come in con-
tact with it; the tool steel knife edge
and agate bearing will give long life
and accuracy.

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

$8.00 plus 40c Postage

TECH EDITORIAL SERVICE
26 West 40th St. New York
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Our Book Corner

THE BOOK DEPARTMENT of Scientific American is conducted,
with the co-operation of the Editors, to make available for you a
comprehensive book service. Each month the Editors select and
review in these columns new books in a wide range of scientific
and technical fields. In addition, they are ready at all times to
advise you regarding the best available books on any subject.
You 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.

FATIGUE OF WORKERS

By Committee on Work in Industry,
National Research Council

OTABLE report of a notable com-

mittee, concerning fatigue in rela-
tion to industrial production. Con-
tent: hearings; conclusions; heat and
high altitude; industrial causes of
illness; Western Electric researches;
the interviewing method; self-expres-
sion and labor unions;
allowances; study of organization.
(165 pages, 6 by 9 inches, unillus-
trated.) —$2.60 postpaid.—A. G. I.

THE AMERICAN ANNUAL OF
PHOTOGRAPHY 1942

Volume Fifty-Six

lT’S here again—the cream of photo-
graphic endeavors for the past
year, a series of articles on various
aspects of photographic technique,
the usual “Who’s Who,” the annual
formulary, and all the rest of the
features that have made this annual
publication the standard in the field.
(280 text pages, 44 ad. pages, 7% by
10 inches, lavishly illustrated.) —$1.60
postpaid.—A. P. P.

THE THEORY OF ORGANIC
CHEMISTRY

By Gerald E. K. Branch and Melvin
Calvin

N ADVANCED course, in which G. N.

Lewis’ ideas of atoms and bonds
is incorporated with the classical
structural theory, resulting in a struc-
tural theory whose fundamental con-
cepts are valence electrons and atomic
kernels. This electronic structural
theory and its application to organic
chemistry is the subject matter of this
book, written by a professor and an
instructor of chemistry at California
University. (523 pages, 6 by 9 inches,
47 illustrations.)—$4.10 postpaid.—
A .G. L

RETURN TO THE RIVER
By Roderick L. Haig-Brown

HIS book, by the author of “The
Western Angler,” presents the life
cycle of a female chinook salmon
from the moment she was spawned in
a Columbia River tributary; her in-
stinctive migration to the Pacific
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ocean; her return, years later, to
native waters for her own spawning;
and her death. An amazingly ency-
clopedic description of the life, habi-
tat, food habits, migration, and other
data on the salmon. Although brim-
ming with ichthyological information,
the data are so delectably wrapped in
a fascinating narrative as to be easily
digested by all readers. (250 pages,
5% by 8% inches, 17 full-page draw-
ings by Charles DeFeo.)—$3.10 post-
paid.—A. D. R,, IV.

AMERICAN COTTON
HANDBOOK

By G. R. Merrill, A. R. Macormac
and H. R. Mauersberger

ALL THE latest practical information
on the historic, economic, social,
and technical phases of the cotton
growing, manufacturing, and process-
ing industry in the United States is
given here in simple, non-technical
language. (1124 pages, 5% by 734
inches, over 600 illustrations.)—$4.80
in United States, $6.00 in Canada,
postpaid.—A. P. P.

TECHNICAL DRAFTING
By Charles H. Schumann

PROM elementary principles to ad-
vanced work in various aspects of
engineering drawing, the text of this
work covers the whole field in a thor-
ough-going manner. Because of the
method of presentation—the text is
divided into a first part for the stu-
dent and a second part for the pro-
fessional—the book becomes at once
a text book for study and a reference
book for engineers and architects.
(793 pages, 6% by 9% inches, thor-
oughly illustrated with drawings.)—
$3.60 postpaid.—A. P. P.

EARTH, MOON AND STARS
By Fred L. Whipple

EMBER of the Harvard College

Observatory staff presents au-
thentic known facts on the planets,
how the system holds together, the
discoveries of Neptune and Pluto,
determining the masses of the Earth
and other bodies, the Earth as an
abode of life, the Moon’s influence on
the Earth, observing the Moon, nature
of the Moon; also on Jupiter, Saturn,
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OUR BOOK CORNER

Uranus, Neptune, Pluto, Mercury, and
Venus, and on Mars; also on origin
and evolution. This parallels text-
book treatment but is more readable,
though not at all superficial. Excel-
lent illustrations. A long table gives
the positions of five planets month by
month up to 1970. (293 pages, 5% by
81 inches, 140 illustrations.)—$2.60
postpaid.—A. G. I.

PRIMARY GROUND STUDY
MANUAL

0E‘FICIAL Civil Aeronautics Authority
information on History of Avia-
tion; Theory of Flight and Aircraft;
Parachutes; Aircraft Power Plants;
Aircraft Instruments; Airport Traffic
Control Procedure and Phraseologies.
Also contains Digest of the Civil Air
Regulations for Student and Private
Pilots, which incorporates Certifica-
tion of Pilots; Registration; Identifica-
tion and Certification of Aircraft;
Pilot, Aircraft, and Engine Logbooks;
Air Traffic Rules. (140 pages, 4Y4 by
7Y% inches, illustrated.)—50 cents.
postpaid.—A. D. R, IV.

FIRST RADIO BOOK FOR BOYS
By Alfred Morgan

IMPLE radio sets that any boy can

build are described and illustrated
in complete detail. According to the
author’s statement, every piece of
equipment described was first de-
signed and then put to the supreme
test of being built and operated by an
average youngster. Thoroughly prac-
tical. (192 pages, 5% by 8 inches,
drawings and photographs.)—$2.10
postpaid.—A. P. P.

FIGHTING SHIPS OF THE U.S.A.
By Lieut. Victor F. Blakeslee

AaiN facts about the fleet, in rela-
tively brief form, with the lesser
technicalities omitted. A picture of
daily life on Navy ships and of other
aspects of the Navy and its function-
ing, such as the average non-technical
person might ask about. Abundantly
illustrated with color paintings. (76
pages, 9 by 11 inches, illustrated.)—
$1.10 postpaid.—A. G. I.

HIGHWAY SAFETY AND
AUTOMOBILE STYLING
By Arthur W. Stevens

N ACTIVE member of the Massachu-
setts Safety Council, the author of
this book has apparently made an
exhaustive .study of automobile de-
sign and its relation to highway
safety. Briefly summarized, the aim
of the book is to prove that safety on
the highways of the United States
cannot be increased, and the accident
rate decreased, until automobile de-
signers and stylists pay more specific
attention to the safety phase of their
work. (155 pages, 5% by 8 inches,
several drawings.) —$1.85 postpaid.—
A.P.P.
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The Editors Recommend

THE ENGINEER’S SKETCHBOOK OF MECHANICAL MOVE-
MENTS—By Thomas Walter Barber. Working drawings of prac-
tically every conceivable movement, device, appliance, and con-
trivance employed in_ the design and construction of machinery

for every purpose. Nearly 3000 illustrations.

OH DOCTOR! MY FEET!—By
Dudley J. Morton, M.D. Melp
for foot sufferers.  Scientific
treatment which makes possible
discarding of arch supports and
special shoes and stopping of
exercises. $1.60

$4.35

SCIENCE EXPERIENCES WITH
HOME EQUIPMENT—Ry C. J.
Lynde. A book of 2zoo simple
home tricks based on physical
laws, each experiment being il-
lustrated and its principle ex-
plained. $1.45

Best
Sellers
in Science

FOOD ALLERGY. How anyone
can work out a diet to fit in-
dividual needs, and thus avoid
digestive upsets and hidden
allergies. Dr. Walter C. Al-
varez, Mayo Clinic, is editor-
in-chief. $1.00

SUPERSONICS—By Prof. R. W. Wood. A great
deal of data on science of inaudible sounds,
their every aspect, physical and biological, by
a noted physicist-inventor. Has bibliography
of articles on subject in many journals. $2.10

PROCEDURES IN EXPERIMEN.
TAL PHYSICS — By John

MACHINERY’S HANDBOOK —
Eleventh Edition. “Bible of the

DYKE’S AUTOMOBILE AND GASOLINE EN-
GINE ENCYCLOPEDIA. Grand old standby for
the automotive technician, garage man, and
technically minded automobile owner. 1483
pages, 4600 illustrations. $6.50

FIRE FROM THE AIR—By J.
Enrique Zanetti. Pertinent facts

Strong, Ph.D. A wealth of use- mechanical industry,” enlarged regarding incendiary bombs:
ful data of a practical kind to 1815 pages of latest stand- History, modern types, mate-
for the constructor, experi- ards, data, and information re- rials, and the strategy and
menter, and skilled craftsmen. quired daily in the shop and tactics of their use in modern

$6.80 drafting room.. $6.10 warfare. $.60

STEEL SQUARE POCKET BOOK—By Dwight
L. Stoddard. Practical methods of using the
carpenter’s steel square for layout work of all
kinds. Time-tried methods used by two gen-
erations of carpenters and found both rapid
and accurate. $1.00

HOW TO THINK STRAIGHT—
By Robert H. Thouless. A book
that will definitely clarify your
thinking and show you the ar-
gumentative tricks of others.
$2.10

Coles.

ent metals.

TURRET LATHE OPERATOR’S MANUAL—By
Longstreet and Bailey. Expert lathe operators
are needed in national defense work. This
book gives a thorough course in lathe oper-
ation. $2.60

HANDBOOK OF CHEMISTRY
AND PHYSICS. Includes s5zo0
pages of physical constants of
organic compounds, many new

TOOL = MAKING—By C. B.
Instruction for making
and using all kinds, from per-
sonal tools to arbor presses,
lathes, planers, etc., in differ-

WHAT THE CITIZEN SHOULD
KNOW ‘ABOUT THE
By Hanson W. Baldwin. A non-
technical account of life in the

THE COMPLETE GUIDE TO SOILLESS GAR-
DENING—By Dr. William F. Gericke. The man
who invented soilless fardening has prepared
this comprehensive and authentic guic{)e cover-
ing all phases of this fascinating work. For
amateur and professional. $1.95

MATHEMATICAL LOGIC — By
W. V. Quine. The substance of
the course in mathematical
logic at Harvard. Intended for
the serious, reader, demands

$3.60 close study. $4.10

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 jebs around the
home. $1.10

PROCEDURE ' HANDBOOK OF
ARC WELDING DESIGN AND
PRACTICE — Lincoln Electric
Co. Sixth edition of a famous

NAVY—

data on plastics, a 65-page Navy, types of ships and their book covering every phase of
table on industrial organic uses, naval planes, guns, tor- arc welding in detail. Limp
compounds, and so on. 2564 pedoes, mines, communications, leatherette, 1117 pages, several
pages. elements of tactics and stra- thousand illustrations.

In U. S. A. and Canada $3.60 tegy. With 26 illustrations. In U . $1.50
Elsewhere $4.10 $2.10 Elsewhere $2.00

A MARRIAGE MANUAL—By Hannah M. Stone,
M.D., and Abraham Stone, M.D. A practical
guide to sex and marriage, covering fitness
for marriage, mechanism of reproduction, pre-
vention of conception, and similar vital sub-
jects. Answers questions most often asked
these authors by their consultants. $2.60

PLASTICS, PROBLEMS AND
PROCESSES — By Dale E.
Mansperger and Carson W.
Pepper. For hobbyists and ex-
perimenters, this volume gives
a large number of detailed
plans and instructions for mak-
ing all kinds of useful and
ornamental articles from tubes,
rods, sheets, and blocks of
plastics. $2.70

By George

one whose

chines and

cover,

ATOMIC ARTILLERY—By John Kellock Rob-
ertson. Electrons, protons, positrons, photrons,
neutrons, and cosmic rays, all described for
the layman in plain language. Also trans-
mutation of the elements and the manufacture
of artificial radio-activity. $2.35

NEW HANDBOOK OF THE HEAVENS—DBy Ber-
nard, Bennett, Rice. An introduction to astron-
omy. Painlessly covers stars, planets, mnioon,
sun, comets, meteors, nebulae, and so on. $2.60

THE NEW ENCYCLOPEDIA OF
MACHINE SHOP PRACTICE— By

“must” for the library of any-
interest even
motely touches on mechanics.
Text covers all types of ma-
their use in
tical work. $2.00. With flexible
thumb index,

PERSPECTIVE MADE EASY—By Ernest R.
Norling. For draftsmen and artists, this vol-
ume tells the things they should know but
often don’t—all the details of perspective,
simply explained and illustrated so that all
rules may be easily grasped, progressively,
from simple to complicated forms. $1.85

TEXTBOOK OF CHEMISTRY—
Albert L. Elder. Recom-
mended to those who have for-
merly studied elementary
chemistry and find need for a
refresher book which will also
bring them up to date in the
ever-advancing field of chem-
istry. Last chapter gives a
pre-view of orgamic chemistry.

$3.85

Barnwell. A

re-

prac-

$2.50

KEEPING YOUR HOUSE IN REPAIR— By 4.
Frederick Collins. From carpentry repairs to
plumbing, from painting to concrete weork,
from glazing to wall-papering, from heating
plant to. electrical repair word, practically
every job around the is described in
detail. $2.60

house

The above prices are postpaid in the United
States. Add, on foreign orders, 2sc for
postage on each book, except as noted.
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TELESCOPTICS

>

A Monthly Department for the Amateur Telescope Maker

Conducted by ALBERT G. INGALLS

Editor of the Scientific American books ‘‘Amateur Telescope Making”’

ust what is the present status of

the 200” telescope mirror that is
being made in California? What
troubles have beén encountered in
the work, and how have these been
dealt with?

From time to time the newspapers
have stated a few facts—and some
fancies. Three long articles in Scien-
tific American (May 1936, November
1936, August 1938) stated many pre-
cise facts because they were written
by the men who are making the
telescope. Yet, even these did not
fully satisfy those of this magazine’s
readers who are amateur telescope
makers. This 10,000-sized minority
of readers has wanted special, tech-
nical details not watered down for
the general, non-telescope making
reader.

This column therefore invited Dr.
J. A. Anderson, who has lived with
the actual work throughout, to de-
scribe the mirror part of it specifi-
cally for the amateur telescope maker,
and in the lingo of the work. This is
why the article presented is pub-
lished in this department and not “up
front.”

The following is the first half of
a two-part article by Dr, J. A. Ander-
son who, since 1916, has been chief
optical expert at the Mt. Wilson Ob-
servatory and, since the start of the
200" telescope work, executive officer
for it at the California Institute of
Technology where the great mirror
is being made.

4&MPHE 200-inch mirror disk was cast

at the Corning Glass Works in
March, 1935, and arrived at Pasadena
in April, 1936. The structure of the
disk is indicated by the oblique pho-
tograph reproduced in Figure 1,
showing the back and rim, and the
diagram, Figure 2, showing a section
along the line AA of Figure 1. In
general it may be described as a con-
tinuous glass front supported by a
system of glass ribs, so designed that
when a concave curve is cut in the
front surface (shown by the dashed
line in Figure 2), the thickness of the
glass'shall be nearly the same every-
where. This construction was chosen
in order to reduce the ‘temperature
inertia’l of the disk as a whole to a
low value. It also makes it possible
to bring the point of support of each
supporting lever close to the center
of gravity of the weight to be sup-
ported. For this purpose there are 36
circular openings in the rib system to
accommodate the same number of

1 ‘Temperature inertia’ is a convenient term to
indicate the length of time required for the tem-
perature to reach equilibrium with the surroundings.
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supporting levers. Figure 3 shows one
of the supporting units which is
‘double-acting’; that is, it takes the
place of both the ordinary back and
edge supports.

‘“The work of shaping this disk into
a finished mirror is not essentially
different from that required for a
smaller mirror familiar to all amateur
telescope makers. Front and back
must be ground flat and parallel to
each other, and the edge ground to
the form of a reasonably good cir-
cular cylinder. In addition, the 200-
inch required that the 36 circular

S

Figure 1: Back of the big disk

openings for the supporting levers be
ground internally to very definite
dimensions. An important difference
arises from the great size and weight
of the 200-inch; namely, that machin-
ery is called for at every turn—and
rather heavy and slow moving ma-
chinery at that.

“For the rough shaping a half-sized
tool of cast iron was prepared. Its
weight was about seven tons. It was
made thick enough to be used first
as a flat grinder and later on-to be
turned convex for roughing out the
concave curve of the mirror. All
other tools, including one of full size,
were built up of thin sheet-steel
plates welded together. These are
much lighter than cast tools of the

* flush with the ribs.

same size and they have also been
found to be superior in rigidity. The
working surfaces of these tools are
covered with glass blocks which are
used uncovered for grinding and cov-
ered with pitch substitute for polish-
ing. The weight of the full-sized tool
(shown on the floor to the left in
Figure 4) is about five tons.

“In order to grind the back surface
to a tolerably good plane, it was
necessary to fill up the openings be-
tween the ribs. Little wooden tables
were made and fitted into these open-
ings in such a way that the tops of
the tables lacked about 2” of being
Plaster of Paris
was then used to complete the filling.
Only in this way was it possible to
grind the surface to a true plane. This
done, the cavities were cleaned of
plaster and tables and the disk turned
over in preparation for the next step,
which was to grind the face plane
and parallel to the back.

“Normally, this should have re-
quired ‘a relatively short time, but
actually it took many months, chiefly
for the following reason: Corning had
a considerable flood in 1935 while
this disk was in the annealing oven.
Water covered the floor of the room
where the annealing was in progress
to such a depth that it was necessary
to shut off the current for about three
days. A temperature drop of rather
large amount was the result, but as
soon as conditions permitted the tem-
perature was slowly brought up to its
normal value and held there constant
for a time. Then the regular program
of slow cooling was resumed. When,
in' late October 1935, the disk was
examined, it was found quite success-
fully annealed, but there were some
bad-looking fractures in the front
surface. The immediate cause of these
fractures was clear, for a couple of
the chrome-iron I-beams of the cover
had sagged enough to become partly
imbedded in the hot glass and, as the
cooling proceeded, strains due to the
differential expansion of iron and
glass did the trick. One has a feeling
that this- would not have happened if
there had been no interruption in the
cooling but, of course, this can now
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Figure 2: Section along line 44 in Figure 1. p,p are openings for sup-
porting units. In the casting, thickness at a,a was 6”, at b,b 934”. In fin-
ished mirror (lower dashed line) thickness is approximately 4”.. Over-
all thickness at edge is 24”. Finished weight, nearly 30,000 pounds
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never be known with full certainty.

“The obvious thing to do was done;
namely, to remove the fractures by
sand blast and so find out whether
sufficient thickness of glass remained
to make a good mirror. The deepest
excavation made in the sandblasting
was over 5” deep but it was near the
center of the disk, so it would still
be possible to grind the concave curve
and have a glass thickness of 4” left.
If the disk had come out as planned,
this thickness could readily have
been 6” or a little more, which might
have been an advantage if rigidity
alone is considered. A thickness of
4” is, however, slightly better from
the point of view of low temperature
inertia, since all the-ribs have about
this thickness.

“It was decided that, instead of
merely making the front surface into
a true plane, the extra 2” of glass
should be ground off béfore estab-
lishing the plane and making the disk
parallel. This 2” of glass represented
a weight of 2% tons and used up five
tons of coarse Carborundum. Later
on, another 2% tons of glass would
have to be removed in cutting the
concave curve.

“Grinding the edge was the next
operation. This was done face down,
with the face of the mirror raised
some 8” above the turntable by in-
serting suitable timbers. The grind-
ing was done with a rotating hollow
cylinder of Carborundum fed with
water and Carborundum powder. The
40” central hole was ground to size
in this same set-up.

“The next step was grinding the 36
cylindrical holes designed to admit
the supporting levers. The axes of
these cylinders should be perpen-
dicular to the parallel planes of the
front and back already established,
and, in addition, their spacing should
be adjusted to form a regular geo-
metrical pattern. A special ‘pocket-
grinder’ had been prepared, carrying
at its lower end a cast-iron hollow
cylinder about 11” outside diameter.
The rotating shaft carrying this cylin-
der could be given a slow motion in
a circle having a radius variable
slowly and accurately from nothing
up to whatever the size required for
the finished ‘pocket.’

“The 36 pockets lie on five concen-
tric circles, six on each circle except
the fourth one (counting out from
the center), which has 12. On circles
1, 2, 3, and 5 they are 60 degrees
apart, while on the fourth circle they
are spaced in six pairs 60 degrees
apart, the members of a pair being
separated by an angle a little less
than 22 degrees. The whole operation
of grinding these pockets was com-
pleted in about three months.

“Next the turntable of the grinding |

machine was covered with two layers
of 1” sponge rubber and the mirror
placed face-up on this bedding. In
order to insure as uniform a support
as possible the compression of each
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Headquarters for Amateur Telescope
Makers

Each kit has two glass discs (correct
thickness) tempered pitch, 8 assorted
abrasives (fewer may not glve perfect
optical sutface), rouge, instructions, etc.
When your mirror is ﬁmshed, return it
to us for FREE test and written report
by Dr. J. M. VURE, Opt.

POLISHING and PARABOLIZING
MIRRORS, all sizes, made to order by
professnonals, guaranteed correct. Prisms,
eyepieces, accessories supplied.

uniform and

$2.50 8”

COMPLETE HIGH- GRADE

ALUMINIZING
FREE flat given with each mirror aluminized. A harder and brighter aluminum coating that is
produces a lasting and superior reflecting surface on TELESCOPE and CAMERA
MIRRORS, PRISMS, DIAGONALS. Guaranteed not to peel or blister.

KITS OUR SPECIALTY

Free AIuminumKl_J'iagonal With Each
i

6” Kit with 500 Page
Book ‘‘Amateur Tele-
scope Making.”

ONLY $6.50
(You save 50¢)

4”7 Kit. $2.95 (Pyrex, $4.00)

6”7 Kit 3.75 (Pyrex, 5.50)
8 Kit 6.50 (Pyrex, 8.00)
10”7 Kit 9.95 (Pyrex, 13.95)
12”7 Kit 14.75 (Pyrex, 22.50)

$3.50 10”

THE PRECISION OPTICAL CO

1001 EAST

153rd STREE'I‘

NEW YORK N Y

KITS OUR SPECIALTY

4” kit. . § 2.95 Pyrex § 4.25
6” kit . 3.75 Pyrex . 5.50
8”kit. . 6.75 Pyrex . 8.50
10” kit 9.95 Pyrex. 13.95
12” kit.  14.75 Pyrex. 24.00

Kits contain 2 glass discs, 8 grades of abrasives
(fewer do not insure an optically perfect surface),
rouge, pitch or beeswax, and instructions.

Money-back guarantee that

THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE

PYREX MIRRORS
Made to order, correctly figured, polished, and
parabolized. Precise workmanship guaranteed.
Prices on request.

WE DO POLISHING, PARABOLIZING, AND

ALUMINIZING

(Send for our NEW, ENLARGED, and ILLUS-
TRATED catalogue.)

M. CHALFIN
G.P.0. Box 207, New York, N. Y.

NEW DIFFRACTION GRATING REPLICAS

From originals made by Dr. R. W. Wood are
of exceptional brilliance. Ideal for construction of
Spectroscopes, Spectrographs and Spectrohielio-
scopes.

Replica Grating 25 x 32 mm., in bakelite frame,
14,400 lines per inc. Transmission Type $10.00,
Reﬂectlon Type $11.50. Other sizes $2.00 to
$60.00.

General Catalog of Optical Specialties and U. V.
(Black Light Apparatus). 10 cents.

LABORATORY SPECIALTIES, INC.
144 S. Wabash St. Wabash, Indi

C. C. YOUNG
Supplies for Amateur Telescope Makers.
6” Equatorial Mounting $35.00

Write for new Catalo
P. 0. Drawer 204 ﬁaxtferd, Conn.

WANTED

Equatorial mount with slow motions and
circles, to carry 8 or 10 inch mirror.
State condition and type, also price.
Reply to

BOX 400 SCIENTIFIC AMERICAN
24 West 40th st,, New York, N. Y.

When youn write to
advertisers
® The Editor will appreciate
it if you will mention
that you SCIENTIFIC
sawitin AMERICAN

TECESCOPE .

Popular Illustrated
Astronomical Monthly

This combination of the former journals, The
SKY and The Telescope brings you the best in
popular astronomy. For amateur astronomers
— star charts, Gleanings for telescope makers,
page for observers, and timely articles on
astronomy.
$2. a year, domestic; $2.50, foreign.
Single copy; 20 cents.
SAMPLE COPY ON REQUEST

SKY PUBLISHING CORPORATION

Harvard Observatory, Cambridge, Mass.

John M. Pierce

TO MAKE A GOOD TELESCOPE

is a most fascinating experience. We know, for we have made a

lot of them, experimenting with all sorts of glass and abrasives.

Experience indicates two “MUSTS” for making a good telescope.

USE ONLY GOOD MATERIALS. The cost of the best is so
iittle that it is foolish to *“‘bargain hunt”
hours of work and care with failure at last.

FINE GRIND THOROUGHLY. It is not difficult to get a
perfect polish if the right abrasives are used persistently enough.
Twenty-two years of experience enables us to supply:

1. The best glass of the right thickness.

2. The proper assortment of abrasives to give the best surface with
a minimum of labor. Our abrasives are supplied in tin cans. To
use punch a hole and sprinkle. Seal between times with adhesive.

3. Our famous #6 for the final grind, which materially shortens
polishing time.

4. Ready-tempered pitch, and best rouge, for polishing.

KITS. The above selected materials combined in a set, with instruc-

tions for making a complete telescope. For the six-inch aperture

size this costs only $5.00. This includes a test of your completed
parabolic mirror with advice for correcting any errors found.

Write for catalogue of supplies.

11 Harvard St.

and almost certainly waste

Springfield, Vermont
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Surface Hardened

ALUMINIZED
Coatings

are uniformly superior in reflectivity and
lmprove the performance of telescope
mirrors, prisms, diagonals, camera mir-
rors, range finder mirrors and other op-
tical front surface mirrors.

These Surface Hardened Coatings used
in some of the largest observatories
on mirrors which are famous throughout

the world. Have your mirrors coated
with the best.
Prices: 4”—$1.75, 6”—$2.50, 8”—$3.50,

10”—$5.00 and 121%”—$8.00. Up to 386~
on request.

Obtain the maximum defining power with
your telescope, by replacing your “flat”
with an Aluminized diagonal, which is
optically fiat to

15 WAVELENGTH
Price 1%”x1%”, for 6” mirror $1.60 each.

LEROY M. E. CLAUSING
720 Greenwood Ave. Wilmette, Ili.

ALUMINIZED OPTICAL FLATS

For mirrors, prisms, range finders, cameras,
telescope diagonals, etc. Has hundreds of un-
found uses and ideals for many new experiments.
Reflects over 90 per cent of light extending into
the ultra-violets and infra-red ranges.

Surface hardened aluminized coating on 15 to
5/32” stock price 20¢ per sq. in. 3/16 to 14~
stock price 25¢ per sq. in. cut to your size. All
on optically worked stock flat to 1 wavelength
per inch. Sizes to 10 x 10”. Price figured to
nearest inch. Minimum order $1.00. Particulars
on request.

PFLEEGOR OPTICAL COMPANY e SUNBURY, PA.

More Than
25,000
Telescopes

from six inches in diameter up,
and really capable of doing se-
rious astronomical work, have
been made successfully by ama-
teurs from the practical, ele-
mentary working instructions in
the book “AMATEUR TELE-
SCOPE MAKING”,

Tells how to plan and build
the mounting, how to grind,
polish and accurately shape the
essential glass parts by hand—
all at a cost of less than $25.

500 pages. Profusely illustrated.
Amateur
Telescope Making

Postpaid $3.25 domestic
$3.60 foreign

Scientific American
24 West 40th St., New York, N. Y.
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sheet of sponge rubber was carefully
measured under a fixed load, and
only those pieces whose compression
was within a narrow range of being
the same were applied to the table.

“The glass plug to fill up the 40”
hole in the center of the mirror had
been ground cylindrical to a suitable
diameter, and it had to be inserted
and fixed in place in such a way
that, when the mirror is finished, it
can be easily removed without any
danger of harming the figure of the
mirror. As the plug weighs about
1400 pounds, this did not look too
easy. It was accomplished as follows:
A wooden lifting clamp was applied
to the upper half of the plug, leaving
the lower ribbed section of about 15”
projecting below the clamp. A cake of
ice about a foot thick was placed on
the table in the center of the hole. By
means of the crane it was then pos-
sible to rest the plug on
the cake of ice. The clamp
was removed and the ice
melted, thus lowering the
plug gently into its proper
position, after which it was
fixed in place by means of
plaster of Paris and water-
proof cement.

“Before cutting the curve
the support system was
installed. This operation
took approximately eight
months. In preparation for
it the weight to be carried
by each of the 36 units had
been calculated on the basis
of careful measurements on
the disk itself. Each sup-
port pocket was taken as
the center of a hexagonal
section of the disk. The
hexagons around the cen-
tral hole (Circle No. 1) and
those adjoining the outer
edge (Circle No. 5) are not
complete, which fact com-
plicated the calculations

TELESCOPTICS

Figure 4: Five-ton, full-sized steel tool.
Grinding and polishing machine in rear
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only slightly. The calcula-
tions furnished the weight
to be carried by each unit
and also located the center
of gravity of each arbitrary
section of the disk, thus
giving the necessary data
for each counterweight and
for locating the internal
points of application of the
supporting force. Each sup-
port (Figure 3) was care-
fully adjusted and tested
on a weight equal to that
which it was intended to
carry before it was attached
to the mirror and its cell.
Provision was made for
temporarily disconnecting
all the supports when work
was in progress with large
tools. They were, however,
connected properly when
an optical test was to be
made.

“The curve was roughed
out with cast-iron tools of about one
third size, and brought to approxi-
mately correct form by means of the
half-sized tool already mentioned,
after which the glass-coated full-sized
tool and the finer grades of Carbo-
rundum and emery finished the
grinding. Measurements of curvature
were made with a 36” spherometer.
Next, the full-sized tool was changed
to a polishing tool, as already ex-
plained, and the surface brought to a
nearly full polish. It was found that
the full-sized tool used up rouge at
the rate of some 50 pounds per hour,
mostly by simply splashing it over
the edge, hence subsequent polishing
and figuring was done with smaller
tools—106” and down to about 12".”

Next month: Troubles. Tests. This
part will explain the delays that
puzzled the public: the disk developed
a case of curable ptosis.

Press of the Wilson H. Lee Company, Orange, Connecticut.
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newly formed Crassics CLUs.

Why are the Great Books
Called “Classics”?

A TRUE ‘“‘cLassIc” is a lving book that
will never grow old. IFor sheer fascina-
tion it can rival the most thrilling modern
novel. In its vitality of inspiration it can
arouse a new freshness of viewpoint and a
new broadness of understanding, so neces-
sary in times like thesc.

Perhaps you have often wondered how
these truly great books “got that way.” First,
because they are so readable. They would
not have lived unless thcy were read, and
they would not have been read unless they
were interesting. And, of course, to be inter-
esting they had to be easy to understand.
And those are the very qualities which char-
acterize these selections: readability, inter-
est, simplicity.

It is not necessary to have a “higher educa-
tion” to appreciate these books; and, after
you read and know them, you will have ac-
quired a broader and more liberal education
than most of your business and personal
acquaintances. You will have lost any per-
sonal concern about an “inferiority complex”
and any fear about being the equal of others
whose ‘“formal” education is greater than
your own.

The Classics Club is the Only
Book Club of its Kind in America

The Crassics Crus is different from all
other book clubs. in these four ways:

1. TIts sole purpose is to distribute to its
members the world’s great classics at
low prices.

2. Its basic price is lower than that of
any other book club.

3. Its Charter Members are not obli-
gated to take any specific number cf
books.

4. All its volumes are bound in attrac-
tive, uniform Crassics Crus bind-
ings, a mark of distinction in your
library.

TO READERS OF THIS MAGAZINE

An Opportunity to Become
a Charter Member

OU ARE INVITED to beccme a Charter
Member of this new Crassics CLUB;

mittee has so carefully chosen. You will re-
ceive, each month, one of the unanimously
selected world’s great books of Fiction, Hu-
mor, Biography, Travel, Adventure, Essays,
Poetry, Philosophy, Science, and Plays. With
each bock will come an advance notice about
the next selection, and you have the privilege
of rejecting any book you may not wish,
and of cancelling your membership at any
time you so desire.

Every volume will be complete and au-
thoritative. None will be a “condensation”
or a “digest” of the original version. All
texts will be authentic and brought up to
date in accordance with the latest discoveries
about each author’s work.

A splendid example of how carefully this
is done is the Club’s first selection, THE
AUTOBIOGRAPHY OF BENJAMIN FRANKLIN,
described elsewhere on this page.

Each Book is Offered on Approval

& A CHARTER MEMBER, you are offered
each volume on approval. You will
never be obligated to take any specific num-
ber of books. You may accept only the vol-
umes you really want. No money need be
paid in advance. There are no membership
fees. Furthermore, you may cancel member-
ship at any time you wish.

The Crassics CLus is a lastingly worth-
while book club offering an economical meth-
od of acquiring beautiful, uniformly-bound
masterpieces of enduring merit. These: ex-
pertly chosen volumes will become a com-
plete home-library in themselves. For years
to come they will provide you and your chil-
dren with thousands of hours of the most
pleasurable and profitable reading.

So that you may start with this first great
selection, THE AUTOBIOGRAPHY OF BEN7JA-
MIN FRANKLIN, and be entitled to the privi-
leges of Charter Membership, we suggest
that you mail this Invitation Card to us at
once. Immediate action on your part is ad-
visable; paper, printing, and binding costs
are rising and naturally these low prices can-
not be assured except to those who respond
promptly. THE Crassics Crus, 330 West
42nd Street, New York, N. Y.

NOTE: The De Luxe Edition is luxuriously bound in
fine buckram (the same material as used in $5.00 and
$10.00 bmdmgs), is richly stamped in genuine gold,
which will retain its original lustre for years; and has
tinted page tops—an impressively decorative addition
to your library. For books which you and your children

THE AUTOB!OGRAPHY OF

BENJAMIN FRANKLIN

The First Book
Selected by These Four
Distinguished Judges

Owondera
famous
critic called this
‘the most
straightforward
narrative of its
kind in the
English
language, if not in the world.”
Perhaps a principal reason for
this book’s never-ending ap-
peal, to generations of Ameri-
cans, is that Franklin’s 'success
story never sounds dull, or
boastful, or vain.

He hides no secrets of his
remarkable life. He is frank
about his shortcomings, his
mistakes, his failures and his
successes. And he spares no
one’s feelings, not even his
own, in his keen, witty and al-
ways accurate observations on
the manner in which happiness,
money, and the esteem of one’s
neighbors can be won.

For this Classics Club Edi-
tion, nine unique illustrations
have been secured from the
celebrated Franklin collection
in the Yale Library. Among
them is a reproduction of the
title page of the first book set
in type by Franklin; an ad-
vertisement printed by him de-
scribing some of his inven-
tions; and a facsimile of Frank-
lin's “epitaph”—written when
he was twenty-two years old!

You will agree whole-
heartedly with the unanimous
decision of the judges, that
here is a book which definitely
belongs on the library shelves
of everyone who calls himself
an American.

will read and cherish for many years, the De Luxe

to enjoy the books which its Selection Com- Edition is most desirable.
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THE CLASSICS CLUB BAc14S
330 West 42nd Street, New York, N. Y.

Please enroll me as a Charter Member and send me each month on approval a
great classic chosen by the Selection Committee consisting of William Lyon Phelps,
Pearl S. Buck, John Kicran, and Hendrik Willem van Loon. My membership is to
begin with the first selection issued by the Club, THE AUTOBIOGRAPHY OF
BENJAMIN FRANKLIN.

This does not obligate me to take any specific number of books. It is also under-
stood that with each book I will receive an advance ‘description of the following
month'’s selection and I am free to reject any volume,before or after I receive it.
It is also understood that I may cancel my membership whenever I wish.

For each volume I decide to keep I will send you the correct amount as checked
below (89c for the Regular Edition or $1.39 for the bE Luxe Edition) plus only
six cents postage.

I prefer (please check) : [J The Regular Edition

MAIL THIS POSTCARD
L]
THE POST OFFICE
WILL ACCEPTIT

{J The De Luxe Edition.

°
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NO STAMP NEEDED Address ...

T TTTTTT i TF T T s T TT o TTTIT:



[ O o N NP Ol AP O S NI Ol NI o i, S NP> | Ol S NI Ol S NI C i AN | i S NI [ (S )

PEARL S. BUCK—Only Amer-
ican woman to receive the Nobel
Prize for Literature, awarded
for the body of her work. She
also received the Pulitzer Prize
and the Howells Medal for ‘“The
Good Earth” particularly.

WILLIAM LYON PHELPS—
The best-loved literary figure in
America ; author, critic, lectur-
er, and for 41 years, Professor
of English Literature at Yale
University.

HENDRIKWILLEM VAN LOON JOHN KIERAN — Well-known
—The brilliant artist and schol- writer and expert of ‘“Informa-
ar who made history, art and
literature fascinating to mil-
lions when he wrote ‘The
Story of Mankind,”” “The Arts”
and other great works.

tion Please,” this connoisseur
of good reading amazes millions
of listeners with his inexhaust-
ible store of knowledge.
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You are invited to accept a Charter Membership in the new CLASSICS
CLUB.... and to receive on approval beautifully bound editions of the

world’s finest masterpieces, chosen by these four distinguished judges,

for only 89¢ per volume.

CG‘ HE four celebrated literary experts pictured above

need no introduction to you. Each is famous in

the literary world. Each bears an unexcelled reputation
in that particular branch of letters to which a lifetime of
work and study has been devoted.

Suppose one of them were to visit your home today.
The conversation would naturally turn to worthwhile
books. And—no matter how much or how little educa-
tion you may have had—you would listen enthralled as
your famous guest spoke glowingly of the greatest books

of all time, and how they can help
l anyone attain a fuller, richer life.

You would remember, of
course, the many times you had
resolved to read only the best
books. All you needed was some-
one you could depend upon to tell

you how to go about it. And here would be that someone
right at your elbow—a great literary authority—whom
you could ask about the books that would help you either
start a program of good reading or complete one.

W hat these Four Experts have Done for You

HAT very question about the best books ever written

has been asked of William Lyon Phelps, Pearl S.
Buck, John Kieran, and Hendrik Willem van Loon so
often that they decided to do something about it.

So they have now formed themselves into
a Selection Committee to choose the master-

ZIRST CLASS!
Permit No. 7
(Sec. 510, P.LL.&R.)
New York, N. Y.

pieces which offer the greatest enjoyment
and value to the “pressed-for-time” men and
women of today. They agreed in advance
that every book finally selected must receive

BUSINESS REPLY CARD

(No Postage Stamp Necessary if Mailed in the United States)

POSTAGE WILL BE PAID BY

THE CLASSICS CLUB
330 WEST 42nd STREET
NEW YORK, N. Y.

the unanimous vote of all four members of
the Committee and they arranged to present
these great books to the public through the
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MAIL THIS POSTCARD
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