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or MEN

who want to become mdependent
m the NEXT TEN YEARS

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

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

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

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

mark of real prosperity.

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

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

“I've got what I wanted.”

And the other will answer:

“I wish I had those years back.”

In which class are you putting
vourself? The real difference be-
tween the two classes is this—one
class of men hope vaguely to be
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independent sometime; the other class have convinced
themselves that they can do it within the next few years.
Do you believe this ? Do you care enough about independ-
ence to give us a chance to prove it? Will you invest one
single evening in reading a booklet that has put 400,000
men on the road to more rapid progress?

This booklet costs you nothing—and for a good rea-
son. It is worth only what you
malke it worth. It explains how for
more than thirty years it has
been the privilege of the Alexan-
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ELOW are the names of some of the most distinguished American families. Our research staff has, over a period of years,
completed manuscript histories of each of these families. If your surname is listed, you should have your manuscript.
We believe you will find it not only of keen interest, but a source of pride and satisfaction for yourself and your kinsmen.
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REBUILDING a river through a congested
business and industrial district, as was done
with the Los Angeles River (see page 264),
necessitates a wide variety of engineering
ingenuity. Our cover illustration shows a
cantilever type of wall section, to be poured in
place. Walls of this type were used in the
Los Angeles River project where the right-of-
way was narrow and the channel had to make a
transition from a trapezoidal section to a
vertical section.
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50 YEARS AGO

IN...

(Condensed From Issues of November, 1889)

CANAL—“The Nicaragua Canal Company, after exhaustive pre-
liminary surveys, borings, etc., and the preparation of complete
maps and profiles, has now started in on actual work . . . The total
length of the route, as finally located, is 170 miles; of this length,
121 miles is free navigation of Lake Nicaragua and the San Juan
River, requiring only a little dredging and improvement; 21 miles
is free navigation of basins formed by the flooding of two valleys,
leaving 28 miles only of canal excavation. There will be five locks,
two on the eastern, three on the western division.”

MILITARY BICYCLES—“The art of war is now borrowing from
applied science all the resources that are at the latter’s disposal, and
there is nothing up to velocipedism that is not contributing to the
service of the army . . . The illustration shows a phase in the use
of the military bicycle as practiced in England, the illustration of

A small body

which we borrow from the Illustrated London News.
of cyclists, ten in number (two sections and a half-section), with
officers and bugler, marching in usual order of half-sections—that
is, by ‘twos’—are attacked by cavalry. At the word of command,

‘Halt!” ‘Prepare for cavalry!” ‘Form square!” each man dis-
mounts; and the respective second half-section move up alongside
their first half-section, so as to form a line of four men in front and
rear, with a half-section of two men between them . . . The rifles are
lifted out of their clips as the machines are . . . placed upside
down . . . Lastly, each man, as he lies or kneels down behind his
machine, sets his wheels spinning round with a touch of his finger.
Such a fence, apart from the chevaux de frise of bayonets behind it,
forms an obstacle which few horses, if any, would face; and the
men inside, in perfect security, can pick off the advancing horsemen
with deadly effect.”

AUSTRIAN "PHONE—“Long-distance telephonic communication
was opened on October 1 in Austria between Vienna and Prague,
a distance of 220 miles. Every subscriber in Vienna can now com-
municate with Prague, and every word can be perfectly understood
and the voice recognized.”

EFFICIENCY—“After a steer goes into a slaughter house nowa-
days, the only thing that is wasted is his dying breath, and if it
were possible to find some use for that, no doubt it would be
caught and preserved. Nothing else is wasted, from the tip of
the tongue to the brush on the end of the tail.”

BRIDGE—“The Illinois Central opened its $2,500,000 bridge across
the Ohio River at Cairo on the 29th ult. . . . The bridge proper is
2 miles long, and the approaches 4 miles long. The bridge is 58 feet
above high water, and 110 feet above low water. The piers are in
pneumatic caissons, and are sunk 50 feet below the bed of the
river . . . At this depth below the river bed no foundation was
reached, and it was impossible to sink the piers further. They were
consequently packed with sand, and the immense bridge is really
sustained by the friction of the sand on the sides of the piers.”

ARMOR PIERCING—*“At the Paris exhibition the firm of Holtzer
show a shell which pierced a steel plate 10 inches thick and landed
entire without a flaw 800 yards, or nearly half a mile, distant from
the target. Only the point of the shell was slightly distorted.”

AERIAL PHOTOGRAPHY—“A new use has been found for the
carrier pigeon in Russia—carrying negatives taken in a balloon
to the photographer’s dark room.”

IRRIGATION—*“A large force of men is at work constructing an
irrigation canal fourteen miles long, to irrigate a tract of 50,000
acres in Fresno County, California. The canal will be 60 feet wide
and 6 feet deep. This tract of land will be cut up into 20 acre
farms and placed on the market.”

ARGENTINA—“The Argentine Republic is growing at a really re-
markable rate, Buenos Avyres, its capital, having a population of
nearly half a million. In 1888 it had foreign commerce of
$280,690,000, of which $172,410,000 represented imports, including
$44,000,000 coin, and $108,280,000 exports. Its demands for sup-
plies for the construction of railroads, which, in 1887, were only
$3,500,000, rose in 1888 to $13,600,000. Of agricultural products,
it exported in 1887 $21,257,320, against only $8,341,336 the previous

WELDING—“The Thomson Electric Welding Company, at their
Lynn works, have . . . been able to weld wire cable 15/16 inches
in diameter for a cable to be used on a cable railroad, showing
greater efficiency than was thought possible in doing this very
difficult work. Although the strength of joints obtained by splicing
was about thirty percent that of the original cable, yet it was found
from tests made at the Watertown arsenal of electric welds made of
this cable that eighty-seven percent of the efficiency of the rope
itself had been obtained in these welds.”

JAPAN—“Let us take a glance in the direction of Japan. Here we
are astonished by the wonderful progress she has made since
Perry’s expedition, and especially during the last twenty years. Her
power and prosperity are steadily increasing. The recent adoption
by Japan of a constitutional form of government was a great advance
in the path of progress, and marks a turning point in her history.
Japan is destined to be one of the great states of the future.”

PULLMAN—*“The . . . Pullman’s Palace Car Company . .. is now
supplying with sleepers 117,854 miles of the 160,000 miles of
railroad in the United States . . . The total number of employes of
the company is 11,063, and these employes received in wages nearly
$6,000,000 during the past year.”

AND NOW FOR THE FUTURE

{Is Light Slowing Down? Fundamentals of Science Rest
on the Answer. By Douglas W. F. Mayer.

{'The Klystron, Ultra-High Frequency Radio Generator,
Makes Flying Safer. By Andrew R. Boone.

{iLife’s Debt to Death: How Plants Struggle for the
Perpetuation of the Species. By Edwin R. Bogusch.

{{Horse-Trader Solomon and the “Pittsburgh” of Pales-
tine Which He Built. By Nelson Glueck.
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LIGHTNING IS TRAPPED
AND DISSECTED
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CIENTISTS have almost literally snatched bolts

of lightning from the skies with the device pic-
tured above. Installed atop the 42-story Cathedral of
Learning in Pittsburgh, by Westinghouse engineers.
it is called a fulchronograph because it measures
both time and amperage of a lightning stroke, broken
into tiny bits for analysis. Already it has captured
one bolt lasting 1/60 of a second and having a maxi-
mum current of 21,000 amperes. Its heart is a slotted
wheel—filled with projecting laminated magnet steel
fins—which is rotated through two coils which carry
the total surge of lightning that passes safely through
a new type of arrester. Because of the speed of the
wheel and the number of fins, the device can make
a recording every 40 millionths of a second. It will
give valuable assistance to engineers perfecting
power line protection equipment.
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No sinecure is a motor expedition through the Sahara. Though the great desert (Sahara means “desert”) is very largely rock
and not the traditional sand, enough of it really is sand to provide a motorist’s nightmare. Note steel channels under wheels

A LOST WORLD REFOUND

On a High Plateau Far in the Sahara’s Isolation,

man of the lower and middle Paleo-

lithic Age roamed over the tree-
covered expanses of what is now the
Sahara, trapping game and chipping
stone implements of fixed, almost un-
changeable, design. Then the rainfall
dwindled, probably because of the final
recession of the ice-cap over northern
Europe. The people were forced to ac-
commodate themselves to the changed
conditions.

We know nothing of the details of hu-
man movements during this enormous
period, and very little even of the out-
line. At some unknown date, many thou-
sands of years ago, the people of the
North African plains began to domesti-
cate cattle and to pasture herds in the
thinning vegetation. Later on they
learned to eat cereals as well as meat,
and ground some sort of wild grain.
These changes appear to be connected
in some way with the development of the
Neolithic culture with its bewildering
variety of stone implement types.

Then, very recently, between 5000 and
10,000 years B.cC., there came a further
stage of desiccation. The great plains
dried up and were abandoned. Man mi-
grated to the highlands bordering the
desert where more rain still fell, and to
the banks of the river Nile where they
could grow grain without the need of
any rain at all. Here began that settled
life which, stimulated by contacts with

I YOR several hundred thousand years

Archeologists Have Discovered Evidence of Early

Man’s Culture. .. A Land Formerly Wet and Fertile

By MAJOR R. A. BAGNOLD

British Army
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Redrawn from The Geographical Journal
A sketch-map showing the route of
the expedition from the Nile 500
miles to the west into deserts so
uninhabited that the trip seemed
like a visit to a strange planet

more advanced communities in the east
and northeast, very soon gave birth to
the great civilization of ancient Egypt.

Archeologists have  concentrated
largely on this last settled phase, but
no funds have been available for a sys-
tematic examination of the old mother-
lands, chiefly because the Libyan Des-
ert is so vast and waterless that, until
recently, prolonged and detailed work
far away in the interior was thought
impossible.

This great desert, roughly the size
and shape of India, is indeed overwhelm-
ing in its lifeless silence and its sandy
desolation. No vegetation of any sort ex-
ists except in the oases, for even a
sprinkling of rain now falls on any one
place less often than once in ten years.
Seeds carried by the wind may germi-
nate after a rare shower, but they
quickly die in a ground whence all the
fertile humus has long ago been blown
away. The oases lie at the bottoms of
deep and wide depressions, often sur-
rounded by cliffs. They have been ex-
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cavated by the wind down to the level
of the underlying artesian water which
originates in rainfall far away on lands
outside the desert region. The oases
nearest to the Nile and to the Mediter-
ranean are large, and support a perma-
nent population, but the majority con-
sist merely of a few date palms, some
swamp grass and reeds, all struggling
to live in salt-encrusted soil. Some are
mere water-holes which become filled
with sand and have to be dug out afresh
by travelers needing water.

But even the water-holes are from 200
to 400 miles apart. Between them stretch
bare rock plateaus, dead-flat sheets of
sand a single one of which may be
5000 square miles in area, and ranges of
giant sand dunes running straight and
continuous for hundreds of miles. One
or two ancient and now disused caravan
routes cross the corners of the desert
from one oasis to the next, but it is un-
likely that any Bedouin tribes have
roamed over such a landscape since the
final drought overtook it thousands of
years ago. For, without grazing on the
way, no camel can do a journey of more
than 350 miles, or 15 days, without
water; and half such a journey is an
effort.

N expedition by car into the interior
resembles a voyage of discovery at

sea. With three specially equipped light
vehicles a party of six can be self-con-
tained as regards motor fuel for 1400
miles, and can remain for long periods
out of reach of water. Though tire marks
persist in some places for 25 years and
longer, ‘there are no regular beaten
tracks; and for fear of losing their way
travelers prefer to steer their own route,
keeping a dead-reckoning course by day,
and checking their position by the stars
when camped for the night. Water is
sealed in four-gallon cans, and may be
kept in depots for many years without
ill effects. One quickly becomes accus-
tomed to a daily water ration of only
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four pints. Kit and equipment are cut
to the bare minimum to save weight for
essential supplies. No tents are carried ;
one sleeps well on the open sand, with-
out fear of attack by man or beast, by
insect or microbe. The air is keen and
envigorating in winter. Yet great cau-
tion and forethought are necessary. A
party stranded beyond walking distance
of an occupied oasis can have no hope
of survival.

Within the last 15 years many such
expeditions, .led at first by the great
Egyptian explorer Prince Kemal el Din,
and later by the writer and others, have
penetrated westward from the Nile be-
yond the frontiers of Egypt, even as far
as the Thibesti Mountains 900 miles
across the desert. The object, being
largely geographical, great distances—
4000 to 7000 miles—were covered rap-
idly on each occasion. As a result, the
curtain of mystery and legend that had
hung over the country since ancient
times has been lifted. All the major
geographical features, including the ex-
isting oases and the low-lying areas
where water might be found near the
surface, have now been mapped, albeit
rather hastily. Some idea, too, of the
immense wealth of archeological ma-
terial had been gained.

In 1938 a new experiment was tried
out successfully. A party of nine men,

Cave paintings in red, white,
yellow. Age unknown—prob-
ably between 4000 and 6000
years, yet unused pigments lay
on the ground below, just as
the artist had once left them

Below : Top of the Gilf plateau,
showing some of the cliffs,
1000 feet in height, which sur-
round this odd, remote world
set atop of another odd remote
world in the desert’s fastness
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including the Egyptologist O. H. Myers
and three native diggers, was enabled,
through the generosity of the late Sir
Robert Mond, to spend two months in a
detailed examination of one promising
area lying 160 miles from the nearest
well.

In the very center of the desert, and
at the extreme south-west corner of
Egypt, lies the solitary mountain of
Uweinat. Northeast of it, just visible
on the horizon, the level of the yellow,
featureless plain rises abruptly by a
continuous 1000-foot wall of cliffs, for
all the world like some black forbidding
coastline, to the isolated plateau of the
Gilf Kebir.

The general outline of the plateau
had already been mapped roughly from
below, and its cliffs had been traced 150
miles northward till they disappeared
under the mighty billows of the Sand
Sea dunes; but neither the deep wind-
ing creeks and fiords which were seen
to penetrate the outer wall, nor the up-
per surface beyond the flat monotonous
skyline of the cliffs, had ever been ex-
plored. Though now completely water-
less, it seemed most probable that the
extra rainfall induced by these high-
lands would have continued to support
a remnant of the old population long
after the plains below were dead. If so,
much interesting archeological material

was likely to be found. Our hopes were
justified to an almost embarrassing ex-
tent.

The expedition was indeed a journey
into the past. For in this country time
stands still. Nothing changes; nothing
has been disturbed. The Neolithic
grinder yet lies in the hollow of the
stone quern, just as some Stone-Age
woman left it ages ago. The very hearths
are there, strewn about with beads,
trinkets, and household tools. The ashes
look no older than those of a modern
Bedouin encampment. On the walls of
caves under the great cliffs there still
survive the vivid paintings of the ancient
people themselves. One sees folk clad
in strange primitive garments engaged
in lively dances, and tending cattle that
would now find no single blade of grass.
In the same caves, and on the rocks
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nearby are older paintings and cruder
incised drawings of far earlier peoples
shown hunting beasts that have long
since disappeared.

This timelessness constitutes a diffi-
culty, for one never knows into what
age one has by chance arrived. Our first
camp beneath the cliffs, sited among re-
mains of a Neolithic folk whose date was
guessed as about 5000 B.c., was found
to border also on the dim past of 200,000
years ago; for it lay on the edge of a
much larger settlement of Acheulean
man whose distinctive and well-known
Paleolithic implements covered an area
of more than a square mile of country
and mingled with those of the later age.

For the first three weeks, while the
archeologists were at work on these sites,
two of us with a single car threaded our
way along the bottoms of each, in turn,

of the long gorges that pierce the Gilf
plateau, mapping as we went. Always
the same towering cliffs hemmed us in.
Counting all the branches and ramifica-
tions of the valleys, the total cliff front-
age must exceed 2000 miles, yet no-
where apparently could a route be found
by which a car could be driven to the
top; and we despaired of ever being
able to survey the “Lost World” above.
At last, however, a very tall sand drift
was discovered whose upper slope
spanned the final hundred feet of over-
hanging rock. After four abortive at-
tempts to charge up it with our car un-
loaded, the skyline suddenly fell away:
we were upon a rock surface even flatter
than the plains below.

To our astonishment a row of cairns
already marked the spot, and well-
beaten tracks led away into the mirage
over the unknown table land. We had
unwittingly hit upon a pass probably
last used by the Stone Age people when
the lifeless yellow plain below was green.

URING the days spent on its top the
Gilf forced upon us the complete
illusion of living upon a cliff-girt island
rising from mid-ocean: the endless suc-
cession of headlands, all of even height,
the cliffs beneath them falling shear
from the flatness of the landscape with-
out preliminary drainage slopes, the
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A dry valley penetrating into
the Gilf plateau. A car, seen as
a dot behind two rocks jutting
out of the sand within the cir-
cle, gives the scale of grandeur

Left: On top of the Gilf pla-
teau today are tracks made
thousands of years ago. In
all this time there has been
nothing to change them: an
almost wholly static world

limitless plains 1000 feet below, so far
down that their blurred yellow features
fade away into the shimmering haze.
Even more striking was the steady boom-
ing of the wind that sweeps continually
over the plateau and swirls away into
space over the edge of the cliffs: nothing
could better imitate the roar of breakers
on a distant beach.

There grew also an uncanny fancy
that the ancient people were still about
—that there was nothing between them
and us. The place has the utter remote-
ness of another world. One felt sus-
pended high above the desert below,
itself many hundreds of miles from the
nearest habitation. The surface is a
harsh barrenness of broken rock. Yet a
network of paths cross and re-cross it.
Lines of stones are laid out in curious
patterns, as if by children playing at
forts. Implements and stone flakes are
everywhere; near the cliff edges the
ground is literally covered with them,
some blackened by the sun, but others
so fresh they might be yesterday’s chip-
pings. We expected at any moment to
witness the return of their makers, un-
couth figures clambering up the sky-
line of the cliffs, hammer-stone in hand,
to resume their eternal rock-breaking.

Life during those two months was by
no means uneventful in other respects.
Violent sandstorms broke upon our lit-

tle camp, which was once nearly buried,
in our absence, by the shifting of a
nearby dune. On three occasions we
heard the famous “song of the sands,”
each time in the stillness of the night.
Without warning the whole ground re-
verberated for many minutes with a
loud and low-pitched hooting that issued
from the surrounding dunes. Operating
200 miles away from the rest of the
party two of us became stranded owing
to a serious accident to our one car, and
had to walk 25 miles to a pre-arranged
rendezvous with the others, carrying all
our supplies of water and food on our
backs. But, to the writer at least, the
most lasting memory of the expedition
doubtless will be a trivial incident which
happened in a cave in which we had
taken shelter for the night from the cold
wind. The beam of a torch fell on an
artificial rock ledge. On the ledge lay a
solitary stone knife left behind by the
last occupant untold centuries ago, just
as we ourselves would em:  our pockets
before going to bed.

[The “booming of the wind,” de-
scribed by the author, is due to myriads

‘of aeolian whispers—slight sounds in the

vortexes in the lee of minor obstructions
—but the “song of the sands,” also men-
tioned, is not clearly understood by
scientists.—Ed. ]

This expedition has proved the pos-
sibility of archeological work under the
worst desert conditions. Years of pa-
tient work will be required before the
complex story of man’s wanderings in
North Africa can be disentangled. It is
to be hoped, however, that the evidence
so marvelously preserved can be col-
lected while it is still intact, before the
adventurous sight-seer has unthinkingly
rifled the sites of their most important
implements, and before the artist, in-
tent on copying the precious wall paint-
ings in the caves, has trampled on the
contemporary floor relics which alone
can correlate the paintings with the im-
plement sites outside.



RIVER REBUILT TO CURB F LOODS

S -

NDER conditions existing until re-
U cently, according to Major Theo-
dore Wyman, Jr., U. S. Engineer
Department district engineer, a great
flood would practically cut off access to
the city of Los Angeles, with its popula-
tion of 1,500,000. In fact, Major Wyman
pointed out that the wide
plain on which Los Angeles
is situated is under a more
dangerous flood menace
than any similar region in
the United States.

Accordingly, Army engi-
neers and the Los Angeles
County Flood Control Dis-
trict are literally rebuilding
the Los Angeles River, a
stream which, in 40 miles,
experiences a fall equal to
that of the Mississippi River
between Omaha, Nebraska,
and the Gulf of Mexico.
Rebuilding the river is part
of a broader flood control
plan. Already Los Angeles County has
spent $60,000,000 in building parts of
the protective works. Present plans call
for an expenditure of $70,000,000 more.
But amounts of money to be spent give
no idea of the engineering difficulties
and problems involved; not only must
flood waters and debris of the discharg-
ing flood be curbed, but also as much
water as possible must be conserved to
replenish ground water storage. The
life of much of southern California de-
pends upon such stored waters.

Work to date, recommended by the
Board of Engineers for Rivers and Har-
bors and approved by the Chief of Engi-
neers, has been done at points where
floor danger was most imminent. In
foothill areas, some 600 basins and
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Los Angeles River during the flood of March
1938. Abrupt curves, where river breached
and caused damage, have been straightened

dams have been constructed
to trap water-borne debris
and to check water traveling
at high velocities; channels
have been constructed to con-
trol the water flowing from
these basins. Below the foot-
hills and on the coastal plain,
various channels have been
enlarged, straightened, and
provided with bank protec-
tion, or enclosed within reinforced con-
crete channels.

The major drainage system of this
area is formed by two main channels—
the Los Angeles and San Gabriel Rivers.
These are interconnected by the Rio
Hondo, through which water from the

Engineers are Protecting Los Angeles and
Surrounding Area . . . Flood Control and

Water Conservation Dual Aim

By ANDREW R. BOONE

upper San Gabriel flows into the Los
Angeles River. In general, these rivers
have their headwaters in the San'Gabriel
Mountains, a portion of the Sierra Madre
range.

Most important of the streams, inso-
far as their rampages may affect con-
centrated population, is the Los Angeles
River. This stream, 70 miles in length,
may be bone dry in summer, and then
carry water at the rate of 90,000 cubic
feet a second through downtown Los
Angeles during a winter flood. Hence,
to save congested areas within the city
proper, as well as outlying areas, the
improvements proposed for the river in-
clude construction of a leveed channel
from its headwaters to the ocean; con-
struction of three flood-control basins;
and channel improvement in two washes
which empty into the river, as well as
on other tributaries.

Most dramatic, perhaps, are the
straightening, widening, and deepening
of the river within the congested district

Left: Placing steel for buttresses
used where vertical channel walls
merge gradually into sloping walls

Below: Construction in a congested
area, with mountain on one side and
railroad yards on the other. The
channel bottom is being paved here
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of Los Angeles. Were you to follow the
river from its headwaters (see map)
you would first come upon an excavated
trapezoidal earth channel for a distance
of some eight miles; a gunite trapezoidal
channel for 5.3 miles above the junc-
tion with Tujunga Wash; a concrete
and rock paved channel from this wash
7.6 miles to the junction with Verdugo
Wash; and a trapezoidal channel with
concrete slab or grouted rock bank pro-
tection from about this point 6.8 miles
to Dayton Avenue, with a special con-
crete section at the inlet of Verdugo
Wash. From Dayton Avenue, the chan-
nel traverses the congested business and
industrial districts for a distance of five
miles. Due to limited rights-of-way
available and the proximity of main-line
railroads on each side, channel dimen-
sions vary throughout the reach. At
some points the channel must be deep-
ened, with consequent faster stream
flow. From Soto Street to the sea, sev-
eral methods of construction apply.

SAN
GABRIEL  MoUNTAINS

POMONA

0123485 -]

SCALE OF MILES

LEGEND
== CHANNELS

W DEBRIS BASINS

FLOOD CONTROL
BASINS

Local map showing whole flood con-
trol project, of which Los Angeles
River reconstruction is part. In-
set map gives location of the area

wide with side walls 31 feet high, has
been provided. Here, velocity is fig-
ured for 83,700 cubic feet a second at
about 14 miles an hour.

From many points of view, re-build-
ing this fractious stream presents engi-
neering novelty. It is only part of a
larger program, however: that of saving
both life and property over a wide area
of southern California and conserving
water that agriculture and industry may
not suffer. How well the engineers have
built only time and flood can tell.

Left: Settling basin at junction
of Verdugo Wash and Los Angeles
River, showing baffles (foreground)

Below: Baffle walls built across
the channel (in right foreground)
are to guard against over-scouring

Graceful transitions are made from
inclined to vertical walls. In some sec-
tions rip-rap may be hand-placed and
grouted, concrete being poured down a
spout from a paving machine or deliv-
ered via boom and bucket. Elsewhere,
reinforced concrete slabs may be placed
over derrick stone. Again, a transition
section of reinforced concrete slab but-
tresses merges a trapezoidal section with
a vertical wall section, the latter per-
haps of cantilever type which is poured
in place.

During flood, it is anticipated that
velocities through the downtown area
will vary from 10 to 24 miles an hour,
speed depending upon the section. For
example, for a distance of 1900 feet, a
rectangular concrete channel, 177 feet




TERMITES OF THE SEA

Worm-Like Mollusk . .. Honeycombs Piling, Tim-

TRESTLE crashed, dumping a

train into San Francisco Bay.

Nearby, a ferry slip mysteriously
collapsed. At Provincetown, Massachu-
setts, a fish pier fell into the Atlantic.
A bridge keeper’s house, supported on
piling driven into a river that feeds Bos-
ton Harbor, tumbled into the water. All
of these mishaps, and thousands of
others like them all over the world, were
caused by the tireless burrowings of the
Teredo, a marine creature so fragile that
it all but defies human handling, yet
sturdy and persistent enough to honey-
comb the toughest woods—teak, mahog-
any, eucalyptus.

Few of man’s tiny enemies wreak such
destruction. In three years, the Teredo
did $5,000,000 worth of damage to Bos-
ton Harbor; in a four-year invasion of
San Francisco Bay, $25,000,000. It now
seems ready to attack the richest, big-
gest harbor of all—New York.

This swift, secret destroyer has been
with us for centuries. The ancient
Greeks and Romans called it the ship-
worm, and sheathed their fighting ves-
sels with copper against its ravages.
Only recently have we discovered exactly
what it is, how it lives, and how its de-
predations in our harbors can be pre-
vented. The world’s battle against it
centers in one cheerful, unorthodox man,
William F. Clapp, and in the scientific
campaign waged by his selfless, happy-
go-lucky laboratory in an old barn in
Duxbury, Massachusetts.

The true research worker is often
marked almost in infancy. By the time
he was 12, young Clapp had an excellent
collection of insects, snakes, and shells.
In his freshman year at Harvard, he had
no difficulty getting a job as assistant
curator of mollusca. Taking only those
courses which interested him made get-.
ting a degree difficult—he has none to
this day—Dbut quickly won him a perma-
nent appointment to the faculty. He
taught at both Harvard and Massachu-
setts Institute of Technology, and laid
the groundwork for the new science of
biological engineering.

OR 15 years he was chiefly engaged
in classifying specimens, making
those minute examinations which deter-
mine whether a given snail or shellfish
belongs to a new species or is only a
variety of a species already recognized.
He might have remained permanently
absorbed in this specialized corner of
pure science but for a queer piece of
wood that was sent to him in 1920.
This specimen of timber came from a
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dock in San Francisco, all but eaten
away by some marine “termite.” What
had destroyed it? Those who had sent
it wanted to know. After careful study,
Clapp named the shipworm of history,
Teredo Navalis, as the culprit.
Impressed by his diagnosis and his re-
port, a Committee of the National Re-
search Council, formed to investigate the

showing the result of a heavy marine-
borer attack, especially at mud line

damage done by marine borers along
the United States coastline, invited
Clapp to join them as a biologist. Con-
fronted by an intriguing practical prob-
lem, Clapp embarked on a piece of re-
search which has taken him far beyond
his early years of classification and nom-
enclature in universities and made him
a uniquely useful specialist to whom
great industrial companies come crying
“Biologist, biologist, save my dock.”
Some people think of research as a
peaceful, well-rewarded profession con-
ducted by untroubled men in long white
coats working in laboratories supported
by great foundations. Nothing could less
resemble the conditions under which
William F. Clapp has waged his war on

the Teredo. His laboratories have been
as makeshift and fugitive as a Kentucky
moonshiner’s still. One laboratory was
a total loss because the harbor over
which it was built suddenly was pol-
luted by the seepage from oil tankers.
Then he set up shop in a 60-year-old
schooner, donated by friends, which he
fitted up as a marine laboratory, and
which the Coast Guard obligingly towed
from place to place. When the decrepit
schooner sank, he had to begin again.
Now the general staff, and the intelli-
gence service with its priceless records
of the doings of the enemy, Teredo, in
all parts of the world, are housed in an
old barn. There, in an atmosphere of
casual simplicity and hard work, Clapp
and his staff of seven young technicians
—at $25 a week—are learning all there
is to know about the immense destruc-
tiveness of minute animals.

IFE in the old barn is insecure, hand
to mouth, enthusiastically single-
minded. Marine borers are discussed
with the same vehemence that other
people discuss the New Deal—and some-
times that vehemence is all that keeps
them warm. One winter the laboratory
was so cold that a railroad official found
the workers wearing their overcoats. As
the railroad company had benefited from
their research, it shortly sent a check for
$1000—enough for a new heating sys-
tem. Equipment is often lacking, but if
needed badly enough it somehow ap-
pears, and a compound microscope, or a
filing cabinet, or a pressure heater for
experimenting with wood preservatives,
miraculously falls from heaven.
Invaluable specimens and records are
stored in this pitifully inflammable barn.
Here is a collection of marine borers
larger than those of all the museums of
the world put together. Here are in-
dividual records of a million individual
wooden piles, detailed data on the fluc-
tuating activity of borers in hundreds of
harbors. Everything known about the
Teredo—as well as fungi, rats, termites,
rusts, and other destroyers of structural
material—is recorded here. And a great
deal has become known since William F.
Clapp entered this almost unexplored
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field just a bit more than 20 years ago.

The Teredo, which looks like a grey-
ish-white worm, is actually a mollusk—
a relative of the oyster and the clam.
This tribe, together with the crustacea
(the family of lobsters, crabs, and
shrimp) boasts thousands of species
whose differences would interest only the
biologist, but whose one common point
is of painful concern to owners of prop-
erty on salt water: they chew their way
into wooden piling, leaving no visible
entrance on the outside, and tunnel until,
very often, it unexpectedly collapses.

A pile which seems quite solid may
contain tens of thousands of borers, some
as much as six feet long. Bored beams
and piles which look virginally sound
may be broken over one’s
knee. The Teredo can ruin
a costly wharf in as little as
two months. It also destroys
the planking of boats, and
has been known to eat
through hawsers, cutting
yachts adrift.

Teredos are launched into
the world as free-swimming
larve; minute in size but
immensely promising. Sea
currents will deposit some
of them on rocks, some on
the mud bottom, and some
on wooden piling. Wher-
ever they land, they instant-
ly answer some urge of in-
stinct and start burrowing.

Those that land on mud and rock quickly
perish. Those that alight on timber are
more fortunate. After two hours of furi-
ous work their minute heads, shaped
like clam shells, have rasped away a
shelter deep enough to enclose the en-
tire body.

As it progresses from the embryonic
to the adult stage, the Teredo becomes
a rather complex and impressive crea-
ture. It sheds the fragile shell with
which it does its boring and grows an-
other which is more sturdy.

The Teredo maintains contact with
the outside world, which is to say the
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Right: Stages in the life of
Limnoria, a marine borer. A
shows a grown female; B, very
young specimen (note dark
eye) ; C, Young; D, Immature

Directly below: Still another
marine borer, Chelura tere-
brans, photographed enlarged

Bottom: TeredoNavalis,which
sometimes attains a length of
six feet. P,P are the pal-
lets through which food en-
ters and waste is thrown out.
S,S are its grinding shells

sea, by two hair-like branches of a forked
tail. Through one it sucks in sea water—
and food in the form of minute sea life—
and through the other exhausts its body
wastes. The opening through which
these two siphons extend is no larger
than a pinhead, but this portal—a su-
perbly constructed valve—will serve
Teredo even though its body attains a
length of six feet.

Teredo is a master architect, and a
superb housekeeper. It removes all deb-
ris by the only means at its disposal: by
eating it. It lines its tunnel neatly with
lime. In some cases this tunnel is so

thick and hard that it can-
not be broken by the strong-
est fingers.

One burrow may ‘ap-
proach those belonging to
other creatures of its kind,
but they never merge. Per-
haps only a lime-coated
membrane of wood will sep-
arate tunnels but each will
maintain its discreet iden-
tity. The Teredo may bore
directly through a timber
but it will never bore
through to the open on the
side opposite its entrance.

When the constant rock-
ing motion of its head has
worn out one set of den-
ticles—or teeth—Teredo sprouts an-
other. As many as a hundred rows of
these microscopic teeth have been found
in one of these creatures. Delicate as
they are, no structural wood has yet been
found dense enough to resist their bor-
ing action. Some varieties of Teredo can
even cut their way through poorly mixed
concrete.

HETHER the sawdust Teredo con-
sumes is utilized as food is a matter

of dispute. Most authorities think that it
is, but Clapp does not agree. He main-
tains that Teredo’s boring is simply an
adventure in home building, and that he
subsists on plankton, the microscopic
drifting life of the seas. Temperature
of water determines the span of each
year’s Teredo activity: in Boston it is
two months; in the tropics the Teredo
works the year round. An untreated
timber which would last 30 years in Lab-
rador may last only one year in Panama.
Why will these borers suddenly invade

a harbor which has been unmolested for
decades? The answer usually lies in
changed conditions. A three - year
drought explained the infestation at San
Francisco. With very little fresh water
going into the Bay, salinity rose and the
borers went to work to do staggering
damage. Particular attention is now be-
ing centered by Clapp on New York
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Honeycombing of a pile by marine
borers in only two years, despite
the cold waters of Newfoundland

Harbor. In the past, pollution of this
port has been so great that borers could
not survive. When the present clean-up
program is completed, they will almost
surely arrive in large numbers and go to
work. Such a thing happened elsewhere,
notably at Lynn, Massachusetts.

Keeping track of borer activity in a
hundred harbors scattered throughout
the western hemisphere is the monu-
mental task the Clapp Laboratory has
set for itself. Are borers on the increase
in Puerto Rico? And what varieties are
at work in New Brunswick? Are they
harmless ones which work in water too
deep to damage piling, or the destructive
Limnoria? To answer such questions
Clapp’s endlessly active mind has de-
vised many ingenious aids. One of them
is a test block which gives a continuous
record of borer activity; another is a
trap which captures specimens for iden-
tification.

HE test block is engaging in its sim-

plicity. It consists of nine small
blocks of pine—ideal Teredo fodder—
bolted to a strap of iron. Each month a
block is removed, and a new one is bolted
in its place. Biologists examine the
block in the laboratory and compare it
with those removed from the same spot
at earlier dates. They can thus deter-
mine whether borer population is rising
or falling.

The Teredo traps consist of 30 shingles
bolted together. Since the borers refuse
to cross a crack, they confine activity to
a single shingle. When the bundle is un-
bolted, whole specimens may be re-
moved, examined, and identified.

Test boards are kept at over 400 sta-
tions, and traps at scores of others.
Maintenance of a board costs about $5
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a month and a few companies pay for
this service, but the great burden of ex-
pense falls on the laboratory. Test
boards occasionally reveal a tremendous
upsurge of borer population. In severe
cases, as many as 100 Teredos have been
found boring within a single cubic inch
of wood. Such cases demand instant at-
tention. Several times Clapp has found
it expedient to telegraph dock owners
quickly to remove all valuable goods
from their property because their docks
were in danger of-collapse.

Once test boards indicate that borers
are at work on the piling which supports
a large dock, a diver goes down to make
an examination. Some of the divers who
work for Clapp are so learned that they
even know the Latin names of the com-
monest borers. With astonishing accu-
racy they can estimate the amount of
damage and from this the structural
strength of supporting material left
under the dock can be calculated.

Corrective measures are determined
by local conditions. Where damage is
severe, piling must be replaced. Some
times concrete corsets are poured around
partially damaged piling. Sometimes

The exterior of a badly bored pile
gives an appearance of solidity

they are covered with metal sheathing.
Damage to the vast, $25,000,000 Army
Base in Boston was so severe that Clapp
recommended that bulkheads be built
which would completely enclose the sub-
structure of the dock, and that fill be
then pumped in. This fill prevented fur-
ther activity of the borers, since ready
access to salt water is necessary for their
existence.

If timbers in new construction are
pressure-treated with good quality creo-
sote they get complete protection. But
in some cases the quality of creosote is
so low and method of application so bad
that even this treatment is valueless. The
Clapp Laboratory tests the protective
power of these materials. Through ig-
norance or false economy, hundreds of
thousands of untreated piles are still be-
ing used in United States harbors. As a
result, docks last only a third as long as
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they should and must be replaced often.

Still, one good word can be said for
marine borers: without them the world
would have no open harbors. Long ago
harbors would have been clogged with
rotting driftwood if the borers didn’t
destroy this debris.

The laboratory which is fighting the
marine termites practically single-hand-
ed sends no bills. If clients—which in-
clude oil, railroad, and steamship com-
panies—are satisfied with work done for
them, they assess the value of service
rendered and send cheeks accordingly.
As a possible commentary on human na-
ture, note in passing that the laboratory
always totters uncomfortably on the
verge of bankruptcy. Yet William F.
Clapp will have things no other way.

¢“YTRIENDS are always attempting to

make me change my ways,” says
this genial biologist. “They want me to
keep books and send bills and do things
like that. But I’'m damned if T will. I
am a biologist, not a bookkeeper.”

If a check arrives and Clapp feels that
he has not earned the sum sent, he re-
turns it. Officials of a large sugar com-
pany called for advice about a new dock.
A telephone call saved them thousands
of dollars and they sent a $500 check in
appreciation. Clapp returned it. No
five-minute telephone call, he contended,
could be worth that much. Another time
he refused an annual retainer of $15,000
from a company which made a wood
preservative.

‘The pleasant, blue-eyed biologist has
done practically everything to the Teredo
except eat one. He hopes to get around
to this some day. Meanwhile he goes
along adding up new facts whose appli-
cation will save millions of dollars. The
laboratory had a sizeable deficit last
year. It took in $11,000 and spent $13,-
000. But Clapp is not deeply concerned.
“If your work is good enough,” he feels,
“people cannot afford to let you fail.”
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A Teredo tunnel in a laminated
block, showing the partition always
left when burrows pass each other



OUR POINT OF VIEW

Battle is Joined

OW long World War II may last is

anybody’s guess. How difficult it
is going to be for the United States is a
different matter. Though not involved,
we shall, nevertheless, be faced with a
problem of defense against forces that
are insidiously subtle. It is not our war,
yet our fight to stay out of it will call into
play all our forbearance, all our com-
mon sense, all the skill of our govern-
ment.

As this is being written, the war in
Europe is but a few days old. Radio and
the newspapers have, however, given us
already a vast amount of propaganda
and counter-propaganda. One side of
this war behind the war will have little
effect on the individual for he will have
formed his opinion prior to the outbreak
of hostilities, but the propaganda from
one’s chosen side will tend to strengthen
his belief in the righteousness of one
cause. Inflammatory rumors will have
their influence. Logic may be forgotten
and emotion will rule. Hatred may be-
come a neurosis, and the multitude may
then clamor for blood, may insist that
we enter the fight with men and guns.
This we must guard against with all the
might of whatever logic and sane think-
ing are left to us.

The United States is today in a fortu-
nate position in respect to world politics
and power. Our foreign commitments
relate wholly to the American hemis-
phere. We have a battle fleet second only
to that of Britain, and a large program
of ships building and planned. A plan
has been launched to train thotisands of
air pilots each year, and the personnel
of our Army and Navy have been in-
creased and rendered more efficient.
More planes have been ordered to be
delivered over a period of years to our
military forces. Mechanization of the
Army is proceeding with the efficiency
that comes of deliberate care. Construc-
tion of scores, perhaps hundreds, of new
American-type tanks—the best in the
world—goes on apace. Slowly all in-
fantrymen are being equipped with the
world’s finest rifle, the Garand semi-
automatic.

The so-called ‘‘Stock Pile” Act, passed
by Congress last spring, is enabling us
to store up necessary vital products
against a time of need when imports of
them may be cut to a point lower than is
at present possible. A War Resources
Board has been formed of scientific and
industrial leaders. Industry has long
since been so organized that, if war
should be forced upon us, each plant
could quickly and efficiently go on a

war-time footing. “Educational orders”
have been given to many of them. Other
things, important to us in war, have been
mentioned recently in these pages. For
example, there is the new process of
molding airplane fuselages, which would
increase our plane production enormous-
ly. Another is the sizeable supply of
manganese from Cuba.

This magazine has long been a pro-
ponent of the philosophy of “prepared-
ness for peace” and believes that the
above review, sketchy though it be, in-
dicates that particular and important
kind of preparedness. Our might is vast-
ly greater than in 1917, our organization
so superior that there is no comparison.
Hence, it is our belief that no nation will
wittingly antagonize us, insolently dare
us to go in on the opposing side. It is
ourselves that we must watch lest we be-
come dupes of silver-tongued agents who
would embroil us in troubles out of our
own bailiwick. We may give our sym-
pathy—which is of the heart—where we
will; but through it all we must keep our

heads.—F. D. M.

Communication

T first thought it would seem that
the peculiar techniques of radio

broadcasting—spot news, high-geared:

commentators, and so on—would give
the whole world a grandstand seat in
the event of war. But when the situa-
tion grew tense in central Europe, when
fateful September 3 rolled around, the
humming of the air waves brought think-
ing people to the realization that a com-
municating system was more than
falling down on a job; it was providing
a medium whereby misinformation
strode side by side with information,
and no sieve was offered through which
they could be separated.

The preceding editorial hints at the
propaganda possibilities of radio. But
there is much more to the story. Opera-
tion by belligerents of stations under
faked call letters, spurious dispatches,
“blanketing” of legitimate stations—all
teach us that we will do well to take
radio news broadcasts, at least for the
duration, with more than the proverbial
grain of salt.—A. P. P.

Howling For Knowledge

DOZEN years or so ago it was
ascertained by means of polls con-
ducted in the interests of the press that

"the branch of science which “pulled”

hardest with the general newspaper-
reading public was the one having the
least practical usefulness—astronomy.

This startling discovery astonished
the newspaper world. Since the press is
the reverse of stupid, it gives the public
just what is asked for and it therefore
greatly increased its regular ration of
features and news items on astronomy.
This astronomical emphasis has been
going on in the press for a decade or so
and now it is bearing a heavy crop of
fine fruit. The masses, and no longer
merely a limited number of better-than-
average educated enthusiasts, have now
become strongly astronomy conscious.

In Chattanooga a small group of ad-
vanced amateur astronomers recently
pooled their efforts to make possible a
public observatory, whereupon thou-
sands and thousands of people—just
average “folks”—uvisited and continue to
visit that observatory. Mountaineers
have tramped in from the distant hills
to see the stars through a large tele-
scope for the first time in their lives

Not long ago David Dietz of Cleve-
land, science editor of the United Press,
a man who has one foot in astronomy,
the other in the newspaper world, de-
cided to make a test of interest in
astronomy among the masses and put
on a public star party. Ten telescopes
made by amateur astronomers in Cleve-
land were rounded up, placed in a
public park, and directed at different
celestial sights; one at Mars, another at
Jupiter, and so on. Previously the event
was announced in local papers. Would
the party be a failure? Would the
people take one look and amble off
home? Would they come at all?

More than 5000 people stood in line
till after midnight awaiting their turn
to see what these objects, about which
they had been reading in their papers
for years past, look like. Patiently? No.
Cleveland had to send two squads of
police to keep them in line. Pop venders
appeared out of nowhere and did a rush-
ing business. When, at 1:30, the last
eager star-gazer left the park, it
resembled a battle-field, littered with
paper, Crackerjack boxes, bottles.

Only a howling mob? Yes, but not a
disorderly one—just eager. Only tabloid
readers? Probably largely so. Is that
bad? No—all to the good!

These successes give answer to those
persons, schooled but essentially ignor-
ant, who still insist on rating everything
on a basis of its practical usefulness.
It’s a mighty good sign when 5000 of
the plain people will stand in line and
yell “Hurry up” in order to get a better
idea of man’s place in the universe; for
that is suspected of being the real phil-
osophy behind it all.—4. G. I.
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HUNTING THE MESOTRON

This Recent Addition to the Fast-Growing Family

HEN confronted with the ever-

mounting clutter of assorted

atomic and sub-atomic particles
brought to light by physicists in recent
years, one naturally tends to be aston-
ished when still another comes upon the
scene. One may wonder: Do scientists
go about hunting for these particles as
might a bug collector hounding down
a specimen, or do the particles merely
fly in through the window one day and
present themselves? Let us consider,
for example, the latest problem particle
in physics—the mesotron.

Although there has been considerable
controversy as to where it is found in
nature, it is now known that the meso-
tron occurs only in the cosmic rays.
These rays, which rain in upon us con-
stantly from outer space, have been
known for many years. Nevertheless,
the question as to just what they were
was not settled until scientists turned
to the Wilson chamber with which they
proposed to study their true nature.

The Wilson chamber consists of a
shallow glass cylinder covered with a
glass plate. The interior contains a
small amount of liquid, such as water
or alcohol, which evaporates, filling the
chamber with vapor. In the bottom is a
piston which, when suddenly pulled out
by a suitable mechanism, causes the
vapor to expand and condense. If the
expansion is very carefully adjusted so
that condensation just fails to occur, any
electrons or other charged particles
which traverse the chamber will leave
faint tracks of condensed vapor in their
wake. By photographing these tracks,
much can be found out about the nature
of such particles. For example, their
velocities can be found if the chamber
be put between the poles of a large
electromagnet. The effect of a magnetic
field upon a moving charged particle is
to cause it to be deflected in a direction
perpendicular to the magnetic field and
to its original path. Thus the track will
be bent by the magnet into a circle.
The radius of the circle is proportional
to the momentum of the particle and,
since momentum is the product of mass
times velocity, knowing the mass, the
velocity. can be found.

At first, experimenters merely set up
their chambers and expanded them at
regular intervals, hoping to catch cosmic-
ray tracks by accident. Considerable im-
provement was made in getting photo-
graphs when Geiger counters were used.
These instruments consist of a thin metal
cylinder surrounding a wire and put in-
side an evacuated tube. High voltage is
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of Sub-Atomic Particles has Already Created a

Place for Itself in Physical Theory and Experiment

By CHARLES W.

connected between the wire and the cyl-
inder and adjusted until just below the
point at which a discharge will occur.
If a cosmic-ray particle shoots through
the tube, the discharge is set off and
can be made to trip an electrical circuit,
expanding the chamber. With such an
arrangement, it is possible to catch a
cosmic-ray track at- every expansion.

i.&m~ .de‘g
Figure 1: Two cosmic-ray showers,
one in the chamber wall and one in
the plate, show that particles from
showers produce showers. Each

particle has an energy of several
billion volts. (See the text below.)

In practice, two counters are used,
placed one on each side of the chamber
and connected in such a way that the
chamber expands when the particle goes
through both. Thus, the chamber oper-
ates only when a track ‘goes right
through it.

The study of cosmic rays with the
Wilson chamber was immediately fruit-
ful. When a barrier of lead was put into
the chamber, many pictures showed a
strange phenomenon. A cosmic-ray
particle entered the chamber from above
and went on into the lead plate. It
emerged from the other side and with
it, like an explosion, came a regular
forest of other particles (Figure 1).

SHEPPARD

Such occurrences are called showers.

Up to this point, the result had been
quite straightforward.. There was good
reason to believe that the tracks which
were observed were caused simply by
electrons. In particular, a study of the
shower particles showed that those pro-
duced by showers could themselves pro-
duce showers, and their energy loss in
going through the lead plates showed
that all were electrons. However, the
many workers on the cosmic-ray prob-
lem frequently observed other particles,
and although their tracks looked just
like electron tracks, they behaved in a
different manner (Figure 2). To under-
stand why the scientists were puzzled by
these other particles, we must consider
how charged particles lose their energy
in traversing matter.

ET us consider first a fairly heavy
particle such as the nucleus of a
hydrogen atom, called the proton. Since
the distance between the atoms in a
plate of lead is about 100,000 times the
size of the proton, the latter cannot lose
energy by friction in passage through it,
as would a bullet in a piece of wood. It
is known that almost all the energy loss
which a proton suffers is due to the
electrical forces that it exerts on the
electrons in the material through which
it passes. About thirty volts of energy
are needed to pull an electron from an
air molecule. The number of these dis-
sociated air molecules, or ions, can be
measured and it is found that, in air,
a proton of 1,000,000 volts energy creates
so many of these ions that it loses almost
all its energy in less than half an inch
of air. In the case of lead, it will scarcely
penetrate at all. Energy loss by ioniza-
tion, as this type is called, is character-
istic of heavy particles which do not
move with very high speeds. Although
the process is very complicated, it has
been found that the energy loss is
greater the slower the particle travels,
and a measurement of the rate of energy
loss gives an approximate idea of the
velocity of the particle.
A totally different type of energy loss
is also known. Particles such as elec-
trons, which are light but travel at high
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speeds, lose their energy by giving out
electromagnetic waves when they pass
through matter. This is how the rays
are produced when the electrons in an
X-ray tube strike the target. This type
of process is called energy loss by
radiation. :

From what has just been said one can
see that a study of the way in which a
charged particle loses energy should give
quite a bit of information about it. Such
energy-loss measurements were at-
tempted but were hard to make. The en-
ergies of cosmic-ray particles run in
billions of volts. Such particles move so
fast that none but the largest magnets
will bend ‘their paths enough to permit
measurement. However, careful work
gradually yielded the necessary informa-
tion. As the measurements slowly ac-
cumulated, suspicion grew into certainty.
Those tracks which produced, or were
produced by, showers lost energy in just
the way that electrons may be expected
to do and were undoubtedly electrons.
On the other hand, those tracks which
occurred without showers were different,
for they had a penetrating power very
much greater than any other charged
particles heretofore known. Of the many
experiments to demonstrate this pene-
trating power, one of the most spectacu-
lar, in which the particles were made to
pass through more than seventeen inches
of lead, was made by Street, Woodward,
and Stevenson, at Harvard University.

In 1937, Dr. Carl Anderson and Dr.
Seth Neddermeyer, of the California In-
stitute of Technology, put forward a
tentative explanation in a paper pub-
lished in The Physical Review. This
paper contained a plot of the energy

Figure 2: “Picture” of a mesotron.
The particle comes in with high
speed, making a very faint track,
slows down in the central plate,
and emerges going more slowly, as
is shown by the heavier track as
well as by the sharper curvature
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losses of cosmic-ray particles, showing
how the non-shower particles lost much
less energy than the shower particles
(Figure 3). Let us suppose, they said,
that the unknown particles are heavier
than electrons but lighter than protons.
Then particles of a given momentum
will travel faster than protons and not
lose much energy by ionization. On the
other hand, they would not travel so fast
as electrons and would not lose much
energy by radiation. This would explain
their low energy loss or great penetrat-
ing power.

In order to substantiate their theory,
it was thus necessary to determine the
mass of these particles. The difficulty
lay in the fact that only the momentum
can be measured when particles are
deflected by a magnet. The mass is
known only when the velocity can also
be found. Several workers at once at-
tempted to measure the velocities of the
unknown particles by the following
method:

A charged particle traversing a cloud
chamber leaves a track because of the
ions it produces in its path. The vapor in
the chamber prefers to condense on these
ions, and with the right expansion, every
ion picks up a tiny droplet of condensed
vapor. If the expansion can be delayed
a fraction of a second after the particle
passes through, the ions will have
time to drift apart so that the droplets
can be counted with a microscope. If
the number of ions in each centimeter of
track is counted, the rate of energy loss
can be determined and this will give an
approximate knowledge of the velocity
of the particle. Such measurements are
actually a good deal more difficult to
make than a description would indicate.
Conditions must be just right and not
every picture will do. However, in 1937,
Street and Stevenson, and, shortly after-
ward, Anderson and Neddermeyer, ob-
tained the pictures they were looking
for and forged the last link in a chain of
evidence extending back over several
years. Measurements of the mass of the
particles from these pictures showed that
they were somewhere between one and
five hundred times as heavy as ordinary
electrons. Several suggestions were
made for naming the new particle and
Dr. Anderson’s suggestion of mesotron
received the most support.

CIENTISTS had scarcely had time

to inquire as to what place there
was for the mesotron in existing theories
when a bolt from the blue came in the
form of an already existing paper in
the rather inaccessible Proceedings of
the Physico-Mathematical Society of
Japan. In this paper, published almost
two years before the discovery of
the mesotron, the Japanese physicist,
Yukawa, had announced a theory ex-
plaining the force of attraction between
the neutron and proton. The theory
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stated that these unknown forces hold-
ing the atom together could be explained
if one assumed that there existed a new
particle with the charge of an electron
but of larger mass. If, as many scientists
believe, the Yukawa particle actually is
the mesotron, then not only is an experi-
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Figure 3: Principal clue to the
existence of the mesotron. Diagonal
line represents the total loss of
energy in one centimeter of plati-
num plate. The circles cluster-
ing close to this line are elec-
trons. Dots clustering near the
bottom of the graph are mesotrons

mental discrepancy accounted for but
also a vacancy in theory is filled by its
discovery.

Needless to say, the appearance of the
mesotron upon the scene has stimulated
the whole field of cosmic-ray research
to new activity. Experimenters are re-
doubling their attempts to make accu-
rate measurements of cosmic-ray tracks
using larger magnets and Wilson cham-
bers than those formerly employed.
Thus more precise information will soon
be obtained with such apparatus.

Let us now return to the question we
made at the beginning. Is particle hunt-
ing a sort of glorified insect collecting
or does the physicist find the particle
one day at lunch in his soup? In the
first place, both alternatives place an
undue importance on the particle itself.
Such a discovery is never merely a new
head to hang on the wall of the physical
laboratory. Instead, it invariably repre-
sents an important contribution to physi-
cal theories and thus frequently extends
human knowledge in many different
directions at once. Let us consider the
senior member of the “tron” family, the
electron. This particle is a crucial link
in almost all the physical theory devel-
oped since 1875. It is safe to say that,
without our knowledge of the electron,
we would have no X rays, no radio,
and no long-distance telephone. Per-
haps one day, the mesotron will be as
indispensable.



COULD WE DEFEND OUR PORTS?

An Imaginary Attack on a Mythical Port
Shows Sort of Action That Would Take Place

HETHER or not important

American ports are sufficiently

well fortified to stand off a pos-
sible invasion remains an open question.
Only an actual attack upon one of those
ports would provide the answer. The
drawing on the opposite page is pre-
sented as an example of what might
happen but, unfortunately, military
strategy is not so simple as that. With
this drawing before us, we still must
lean heavily upon past military lessons
and experience.

Bombing planes cannot cross the
wide oceans that surround us and still
deal any effective blows against us.
Hence, any invader would have to de-
pend upon only those planes which his
carriers could bring. This immediately
nullifies any belief which he might have
that the airplane has changed naval
warfare conditions radically since 1915.
In that year, the British fiasco at the
Dardanelles proved rather conclusively
that it is futile to launch a naval attack
upon land fortifications.

We are here concerned not with why
an enemy might attack us nor how he
would get through our first line of de-
fense—the Navy—but rather with the
possible reception he would get were he
suddenly to appear on our “doorstep.”
For this purpose, we have shown mythi-
cal Smith City, the details of which are
bunched and hence thrown out of per-
spective for obvious reasons.

As soon as the enemy’s fleet nears the
city—which might not have much warn-
ing—preparations for the defense of the
port will get under way according to
plans long before worked out. Neces-
sarily, these plans include bringing up
more guns and equipment, plane detec-
tors, range finders, searchlights, and
many additional men from camps near
the city. Firing of anti-aircraft guns
would begin long before the fleet itself
is in sight. Its planes, based on carriers
left perhaps 75 miles out at sea, will
attempt to destroy gun emplacements
in the city’s forts. Doubtless, they
would resort to the practice of dive-
bombing, an American trick learned
by foreign aviation, oddly enough, from
an’ American moving picture, “Hell
Divers,” several years ago.

This surprise attack from the air
might cause some damage, but the
organization of the defense would,
nevertheless, proceed rapidly and effi-
ciently. All available units of all our
armed forces—Army, Navy, and Air
Corps—would be co-ordinated and uni-
fied under an appropriate commander.
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He would keep track of, and direct the
movements of, the additional forces
coming up from the rear, most of which
is motorized and some, as in the case
of the 12-inch and the 16-inch guns,
on railway mounts. These latter large
guns would be run in on the railroad
spur shown at the right of our drawing.
The 16-inch guns on railway mounts, as
well as those of the forts, would be able
to match anything the enemy capital
ships would have, being able to throw
one-ton shells for a distance of about
40,000 yards.

Against the enemy’s airplanes would
be directed the fire from several types
of guns. Most important would be the
3-inch guns which fire about 25 high-
explosive shells per minute to a height
of 24,000 to 28,000 feet. Until 1938,
we had only a few of these rather small
guns. In that year we added about 340
of them to our armament, and since
have added more. Another anti-aircraft
gun which the defending forts would use
is the 37-millimeter gun. This mobile
arm fires explosive shells weighing
approximately a pound and, being
loaded with clips of five and ten shells,
has almost machine-gun speed of fire.
Furthermore, low flying planes would
meet deadly streams of metal from
30-caliber and 50-caliber machine
guns. The Spanish civil war appar-
ently proved that machine guns, as
contrasted to those firing explosive
shells, are ineffective against modern,
metal-clad planes. In spite of this
fact, it is believed that these efficient
machine-guns, properly controlled and
operating in groups, could cause serious
damage to planes.

NCE an enemy plane is detected by

the defense, an ingenious range
finder, shown in the drawing near the
anti-aircraft batteries, would go into ac-
tion. This finder is practically automatic.
As an observer moves it to keep its
widely spaced cross-hairs squarely on
the enemy plane, that movement actu-
ates gun-pointing equipment to make
the guns follow the plane’s movements
closely.

As for the fleet itself, wariness would
characterize its actions because of the
lessons of the Dardanelles. The enemy
capital ships would form a line of battle
just beyond the range of the largest
guns of the forts. The advantage lies

with the land guns because of their
permanent emplacements which give
greater stability and because their fire-
control stations can more accurately
plot a moving ship’s position. These
fire-control stations — shown on the
drawing in both Fort Left and Fort
Right—form the bases of triangles while
their converging lines of sight make
the apex of that triangle. The exact
position of the ship at the apex is there-
fore easily calculated, in the plotting
room of Fort Right, by the mathematical
process of triangulation. Planes spot-
ting shell bursts among the enemy ships,
and also “tracking” those ships to pre-
dict their movements, would provide
further data.

Since the enemy’s principal purpose
would be to get his capital ships close
enough to deliver his 14-inch or 16-inch
shells in the forts, he might try to sneak
in under cover of a smoke screen. This
screen would be laid by squadrons of
destroyers which would dash in closely
in a sweeping curve, firing their smaller
guns furiously. The high speed of these
destroyers increases the possibility of
their escape but, even if some of them
are destroyed by gun fire, their loss is
not to be compared with that of a capital
ship. It is during their dash close in-
shore that the secondary guns of the
defenders, hitherto useless because of
their shorter maximum range, must go
into feverish action.

Our drawing has its necessary limita-
tions. We have shown, for example, only
one small submarine boat net and a mine
field that is actually too limited for prac-
tical purposes. These things are more
symbolic than actual, for we wished to
show only the essentials. In real war-
fare, far more ships and guns, mines and
nets, planes and anti-aircraft guns and
detectors would be in such an -action.
Also there are many other factors, too
confidential or too speculative to be
mentioned here, that would have a bear-
ing on the fight. In any case, it is be-
lieved that an attack of this sort would
result in a stalemate. This does not
mean that our ports are invulnerable.
They aren’t. It is only our ability to
draw upon an immense hinterland for
enormous support which could save us
in such a situation. We do need more
large-caliber guns, more and larger anti-
aircraft guns, and many other important
things—but that is another story.
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ECLIPSING BINARIES

A Striking Example of the Extent to Which the

is really a “royal road” to the solu-

tion of any problem of nature; but
some routes do lead us, with less diffi-
culty, deeper into the regions which we
desire to explore.

One of the most important of these
routes, in our search to understand the
stars, is found in the study of the pairs
which eclipse one another. It has long
been realized that from good observa-
tions of these systems we can find out
things not directly accessible in any
other way, such as the real sizes of the
stars, their densities, and the actual
brightness of their surfaces.

But even the finer details of the light-
curves, which might almost be called
the “embroidery upon the main pat-
tern,” are singularly informative.

For example, when the brightness of
an eclipsing star (that is, the com-
bined light of the pair, which could not
be seen double in a telescope 50 times
more powerful than any ever con-
structed) has been accurately measured,
and the light plotted against the time,
it is found that, between the deep dips
arising from the successive eclipses of
each star by the other, there is a smaller,
steady variation. Half-way between the
eclipses, the light is brighter than where
the eclipses are just over or just ready
to begin.

The explanation of this behavior
(which was first noticed in the bright
star Beta Lyrae) has been known for
almost 50 years. When the component
stars are close together, each will be
distorted by the tidal forces arising
from the attraction of the other. This
will make them egg-shaped, with the
long ends pointing at one another. As
they revolve in their orbits, about their
common center of gravity, they will ro-
tate at the same rate, and continue to
point toward one another. Half-way
between eclipses, where the line joining
the stars is at right angles to us, we
will see them broadside on. At the
middle of eclipse (if the orbit is edge-
wise toward us) we will see them end on
(one behind the other), and just out-
side eclipse they will be nearly end-on.
Half-way between eclipses, therefore,
the star-disks will have a greater appar-
ent area than just outside them, and,
naturally, we will get more light.

This ellipticity effect has been found
in dozens of stars—indeed, in almost all
cases when the observations of light
are accurate. We might expect to find
it bigger when the stars are very close
together—and the eclipses consequently

IT may be questioned whether there
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Data, Can Sometimes Go in Unraveling Puzzles
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occupy a considerable part of the whole
period—than when the eclipses are short
and the stars far apart; and this actually
happens.

The shapes which stars, tidally dis-
torted by their mutual attraction, would
assume can be calculated. The theory
is fairly simple, in the first approxima-
tion (though it becomes intricate when
the bodies are very close together). It is
found that the shapes depend not only
upon the masses, radii, and mutual dis-
tance of the stars, but also upon their
internal constitution. If the material
(supposed to be fluid, so that it yields
freely to the tidal forces) is all of the
same density, the elongation will be
large; but if it is much denser near
the center than at the surface the dis-
tortion is much smaller. In the extreme
case where practically all the mass is
concentrated at the center, it is only 40
percent as great as for a homogeneous
body.

ERE then appears to be a royal road
leading us to knowledge about the
inaccessible interior of the stars. As
long ago as 1912, Shapley applied this

method, finding that the ellipticity of

such stars, derived from observation,
agreed quite closely with the values cal-
culated by Sir George Darwin for homo-
geneous masses of fluid.

There was, however, one difficulty.
The calculations just described had
been made upon the assumption that the
disk of each star (seen sufficiently mag-
nified) would appear uniformly bright
all over. Now the only star we can
actually observe in this way is the Sun,
and it does not look like this, but is only
about half as bright at the edge as at
the center. The reason is that the light
which reaches us from points near the
apparent edge escapes obliquely, and
on the average comes from cooler layers
nearer the surface.

We might expect some “limb-dark-
ening” of this sort in the stars also. It
is not hard to calculate its effects in the
case of an ellipsoidal star. If there were
two stars of the same size, shape, and

average brightness, one presenting a
uniformly bright disk and the other
darkened so as to be very faint at the
limb, it is found that the difference of
brightness between the end-on and
broadside-on presentations would be 60
percent greater for the “darkened” case
than for the “uniform.” An observed
variation can therefore be produced by
a “uniform” star of a certain difference
in long and short diameters; by a “com-
pletely darkened” one for which this
difference is only five eighths as great;
and by a whole set of bodies of inter-
mediate shape and intermediate degrees
of darkening toward the limb. Unless
we can find the degree of darkening in
some other way—which is still very diffi-
cult—we are left in considerable uncer-
tainty about the real shapes of our stars,
and the actual internal distribution of
density.

But now another royal road seemed to
open up. If the stars are elongated as
described, their mutual attraction will
not be quite the same as if they were
spherical. The effects of this have been
known for more than two centuries. No
perceptible change will be produced on
an exactly circular orbit; but, if the
orbit is eccentric, the line of apsides
(passing through the points nearest the
center and farthest from it) will slowly
advance, in the direction of the orbital
motion. The rate of this advance de-
pends on the radii, masses, and elliptici-
ties of the stars, and also on their inter-
nal constitutions, being a maximum if
they are homogeneous, and falling to
zero when all the mass is concentrated
in tiny particles at their centers. This
impossible, but theoretically limiting,
case is known as the Roche model (from
the name of its inventor).

If an eclipsing pair has a circular or-
bit, the alternate eclipses of each star by
the other will come at equal intervals,
and last equally long. But if the orbit is
eccentric, both the intervals and the
durations will usually be unequal. If
the line of apsides is moving, the inter-
vals between the eclipses will slowly
change, swinging back and forward be-
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tween two limiting values, and repeating
these changes after a whole revolution
of this line.

For most of the stars which have been
observed, the orbit appears to be circu-
lar. - But in a dozen or more cases un-
equal intervals between successive mini-
ma prove that the orbit is eccentric,
and, in almost all these cases, the inter-
vals are changing, showing that the line
of apsides is moving. In two systems a
complete revolution of the apsides has
been observed.

Knowing the rate of this motion, and
the sizes and relative masses of the
stars, we can calculate the degree of
concentration of density toward the cen-
ter. For the star Y Cygni—the first to
be reliably observed—Dugan and the
writer found, several years ago, that the
concentration must be great.

But again the once-royal road ap-
peared to be blocked. The theoretical
calculation of the attraction of the stars
on one another had been made for
bodies of the shapes which they would
have at their average distance apart;
but no allowance had been made for
changes in this shape.

OT long afterward Walter went

deeper into the mathematical prob-
lem, assuming that the two ellipsoidal
stars were rigidly fixed in size and shape,
but free to turn on their axes unevenly,
and point a little away from each other
at times. His analysis led to the remark-
able conclusion that, in this case, the
line of apsides moved backward while

the two stars undergo vibrations such .

that their long ends oscillate to and
fro about the line joining their centers
(usually they oscillate with different
periods) .

Given his assumptions, his conclu-
sions are mathematically sound; but,
about a year ago, Cowling pointed out
that real stars, being gaseous, would not
behave at all like the “frozen,” rigid
bodies of Walter’s theory. As the dis-
torting forces changed, while the stars
moved around their orbits, the mobile
gaseous masses would tend to take new
shapes, corresponding to the new forces;
and this adjustment would be so quickly
made that it is practically safe to disre-
gard any lag in it, and assume that the
shapes of the stars are determined by
the forces at the moment, and are most
elongated when the two are closest to-
gether. Working out the details—no
simple task—he found that the apsides
move forward, but at a little more than
twice the rate originally calculated by
the writer.

The theoretical problem has now, ap-
parently, been cleared up. When the
new equations are applied to the actual
data—as has been done in detail for
the best-observed stars by Sterne, and
approximately, for a larger number, by
the writer—it is found that, in every
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Light curves of an eclipsing binary with eccentric orbit and rotating line of
apsides. Phase in the orbit is measured toward the right. The distance between
the two vertical lines labelled 0.0 represents a full period. Vertical distances
represent the apparent magnitude of the pair of stars, a measure of their bright-

ness.

The dips in the curves are due to the eclipse of one star by the other.

The center curve represents the average of all observations. In the upper curve
the stars are at periastron (closest together) in the latter half of the period,
midway between the two minima which occur closer together. The lower curve
represents the situation 12 years later, when the elliptical orbit has swung halfway
around, making periastron occur in the earlier half of the period. This variation
of the time interval between eclipses is due to the greater speed of orbital
motion when the stars are closest together.

However, the above diagram is not immediately related to the particular stars

discussed and mentioned in the accompanying article.

Rather, it is shown as

“a very pretty illustration,” as Professor Russell wrote in suggesting that it be
reproduced, “of the changes due to locating apsides in an orbit,” and it is taken
from an article entitled “The Apsidal Rotation of GL Carinae,” by Henrietta
Swope and Harlow Shapley, in the Bulletin of the Harvard College Observatory

for July 1, 1938 (No. 909).

In the absence of Professor Russell in Europe the

above explanation of the diagram was prepared by Prof. D. B. McLaughlin of the

University of Michigan.

Regular readers of Professor Russell’s articles may be

interested to know how the illustrations are selected: Sometimes he prepares

rough sketches which are redrawn by this magazine’s draftsman.

More often

the illustrations are selected by the editors, whose responsibility they therefore are

case, the central condensation is high.

The motion of the apsides is never as
great as 6 percent and usually less than
2 percent, of the value which it would
have if the stars were homogeneous. It
follows, approximately, that the central
density of the stars is always at least 20
times as great as the mean density of the
whole star, usually more than 50 times
as great, and occasionally as much as
300 times.

So far as observations of this type go,
the results are consistent—though a lot
more observations will be needed to get
more accurate data. But an alarming
discrepancy now appears between the
results of the one method and the other.
The two royal roads end in different
places—one indicating that the stars
are not very far from being of uniform
density, and the other that the increase
of density at the center is very great.

The answer to this puzzle comes from
some theoretical work of Chandrasek-
har, who found, six years ago, that a
distorted star of this sort should be faint-
est at the ends, remote from the center,
and brightest at the point nearest the
center—the surface-brightness being
proportional to the intensity of gravity
as this would be observed by an imagi-
nary inhabitant of the surface.

For such a body the difference in
brightness between the end-on and
broadside views is much increased—in
fact, very nearly doubled. This was first
pointed out, five 'years ago, by the late
Dr. Takeda. His results were published
(in English) in a Japanese scientific
periodical, and escaped notice till the
matter had been treated by various other
investigators.

When allowance is made for this and
for the effects of “darkening” (which
operate almost independently) the dis-
crepancy disappears. The fairly large
changes in light which are observed
between eclipses arise largely from the
difference in brightness between the
ends and the middle of the elongated
stars—and are increased by the limb-
darkening. The real shapes of the stars
are not far from those of the Roche
model—just as the changes in the orbits
indicate.

Much more work remains to be done
before this mine of information about
the surfaces and the interiors of the
stars- becomes exhausted. Meanwhile,
it is interesting to note that our present
fairly satisfactory knowledge has been
reached by the work of investigators
coming from this country, England,
Germany, India, and Japan.
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Specially equipped Stinson Reliant plane picking up a bag of mail “on the fly”

IRMAIL F OR SMALL TOWNS

Pick-Up and Delivery Without Landing . .. Made
Possible by New System . . . Can Bring Fast Mail

cities and towns, previously re-
served for large centers of popu-
lation where the volume of business
warrants large airports and mail-han-
dling facilities, is now daily available to
58 localities throughout Pennsylvania,
West Virginia, Ohio, and Delaware.
Through development work by All-
American Aviation, of which organiza-
tion Richard C. du Pont is president, an
airmail delivery and pick-up system
invented by Dr. Lytle S. Adams has been
reduced to practical operation. Flying
the air-ways in specially designed and
equipped ships, “sky mail clerks” are
now able to make deliveries and to pick
up mail without the necessity of landing.
At the time of writing, the system is in
operation with six experienced pilots,
some of them of national reputation, and
four “sky mail clerks” constituting the
flying personnel.
The success of the system, and the

DIRECT airmail service to small
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Service to the Most Remote Areas

By

DR. ALEXANDER KLEMIN

In Charge, Daniel Guggenheim School
of Aeronautics, New York University

regularity with which the service is
carried out, indicate its entire feasibility.
There is no doubt that it can readily be
extended to other sections where its
advantages are desired.

While full technical details of the
exact operations of this new system have
not as yet been released, the accompany-
ing photographs and following descrip-
tion serve to give the fundamentals. The
ground equipment necessary consists
merely of two steel poles, 30 feet high,
set in concrete foundations 60 feet apart.

Each pole is topped by a brilliant orange
marker. Stretched between the poles,
and attached by spring clips, is a trans-
fer rope from which is suspended the
mail bag to be picked up.

In the planes used for this service, all
standard interior equipment has been
removed except the pilot’s seat, thus
making room for mail bins, pick-up
gear, and a seat for the clerk who also is
responsible for the operation of the mail-
handling apparatus. With this relatively
simple setup it is possible to deliver and
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pick up mail while flying at a speed of
between 90 and 110 miles an hour.
Since speed is the essence of airmail
service, it is interesting to note here that,
flying 1540 miles daily and making 75
pick-ups to serve the 58 communities
along the route, All American Aviation’s
planes are carrying on a regular
schedule at a average speed of 100 miles
an hour even under adverse weather con-
ditions. Since the stations are from five
to 22 miles apart, such service could not
possibly bé maintained if it were neces-
sary for the plane to land at and take off
from every station.

Deliveries and pick-ups are made in
one trip through each station, the opera-
tion being as follows: The clerk lowers
by hand the bag for delivery, which is
linked to the plane by a rope ending in
a release mechanism that is under the
control of the pilot. He then lowers
the grapple hook on one end of a cable
that is wound on a shock-absorbing
winch in the plane. The pick-up cable

extends from the bottom of the fuselage
about two feet forward of the delivery
rope and the two lines are prevented
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from fouling by their drag/weight ratios
which give them different curves in
space.

When the delivery bag is released by
the pilot, before the plane reaches the
two poles and transfer rope at the sta-
tion, it falls clear of the pick-up cable.
The plane then passes between the poles
at an altitude of 50 to 70 feet above the
ground. The pick-up cable then crosses
the transfer rope and slides across it
until the prongs of the grapple engage
the rope and pull it free from the poles.
As the grapple pulls on the transfer rope,
the mail bag slides along the rope away
from the grapple, a simple restricting

fitting slowing up the travel of the bag as
it approaches the end of the rope where
it is checked. It is really this slide fit-
ting, which absorbs much of the shock
of contact, that makes possible this
type of pick-up without impossing undue
strain on the cable. The remainder of
the shock is taken up by the absorbing
mechanism in the plane. It is stated that

Looking toward the rear of the special airmail plane, showing a mail bag ready
for delivery and, in background, the mechanical release operated by the pilot
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Above: The steel grapple with
which airmail pick-ups are
made. Left: A “sky mail
clerk” operating the winch by
means of which the bag of mail
is reeled into the plane.
Extreme left: Close-up of the
combined winch and shock-ab-
sorbing apparatus which is
mounted in the plane. The
air-oil shock absorber operates
when the grapple hooks into
the line and prevents undue
strain being imparted to the
plane itself. Below: The fiber
and rubber mail bag, showing
the restricting fitting which
slides along the rope and helps
to absorb transfer energy

the pick-up is scarcely noticeable to the
occupants of the plane. Should the
grapple or cable be fouled by an obstacle
on the ground, a safety link in the cable
will break, preventing any possible acci-
dent.

In present operations the pick-up load
has been limited to 20 pounds, although
loads up to 70 pounds have been success-
fully picked up in tests.

The mail bags used in this system
have been so designed that they will
trail smoothly in the air and also that
they will withstand the shock of drop-
ping at high speeds. As shown above,
they consist of a smoothly rounded fiber
nose with a rubber skirt attached and a
mail container inside.



CANCER’S MYSTERIOUS P UZZLE

Though Science Still is Baffled by the Problem of

Cancer’s Cause and Cure, Research Continues . . .

e UBLIC interest in the cancer
problem is now at the highest
point in history,” says Dr. James

Ewing, one of our foremost cancer ex-

perts and director of Memorial Hos-

pital, New York City.

This interest is only natural. We
have become aware that cancer is by
far the most important public health
problem. Some 150,000 die each year
in the United States from this perhaps
most mysterious -of all man’s afflictions.
Cancer, it is true, is curable—to a cer-
tain extent, especially if caught in the
early stages—and many are cured, or
more accurately, are treated success-
fully; but the fact remains that many
more are not cured.

The great mystery is no-
where near elucidation—
and on this point all experts
agree. Why do some cells
subtly begin to multiply
aimlessly, to form an un-
organized—hence cancer-
ous—growth, which the
body cannot control be-
cause the growth escapes
from the unknown agents
that normally keep all the
tissues a unified harmony
of structure and activities?
Such is the problem, simply
stated. Yet this simplicity
is deceptive, for all man’s
enormous medical and bio-
knowledge is at a loss for
the answer.

And so, any new clue to
a possible answer is fasci-
nating as well as distinctly
promising. The discovery of
substances which definitely
have the power to induce
cancer is the most promis-
ing of all recent leads—and
surely the most startling.

“One of the most fruit-
ful lines of cancer research
in recent years has provided the demon-
stration that cancer may be produced
at will in a majority of the animals
treated, with a variety of chemical com-
pounds. For the most part these com-
pounds have been prepared syntheti-
cally and their molecular structure is
known. They retain their activity un-
diminished after a high degree of puri-
fication. The cancers which may thus
be induced experimentally are indis-
tinguishable in their characteristics
from the cancers which afflict mankind.”
So we are told by Dr. J. W. Cook, the
English pioneer in the realm of cancer-
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Using the fluroscope with X rays in examination of the
If there is a cancerous growth, a shadow
will be discernible on the screen in front of the chest

chest for cancer.

Most Alluring Leads of the More Recent Years

By BARCLAY

inducing substances, who, with his co-
workers at the Research Institute of the
Cancer Hospital, London, has led the
world in this line of research.

The story of the discovery of cancer-
causing chemicals begins at least as
far back as 1775. In that year, the
London Percival Pott, re-

surgeon,

marked on the prevalence of cancer
among chimneysweeps and pointed out
the probability that soot is the signifi-
cant factor. Soot, we now know, con-
tains a number of tarry substances—
hydrocarbons, or molecules made up of
atoms of carbon and hydrogen. We
now also know that Percival Pott was
right so far as he was able to go with
the science of his time. Some of the
tarry substances of soot are inducers
of cancer.

Later, other occupations besides the
sweeping of chimneys were found to be
plagued by significantly high rates of

MOON NEWMAN

cancer. Skin cancer is frequent among
workmen employed in the distillation of
coal tar. Laborers who spread tar on
roads; workers chronically exposed to
shale oil and other lubricating oils;
makers of certain dyes, particularly ani-
line dyes; spinners in continual contact
with certain oils—in each of these occu-
pations we observe a sus-
piciously high cancer rate:
occupational cancer.

N 1906, B. Fischer inject-

ed a dye known as Scar-
let R into rabbit ears. The
cells of the skin, after sev-
eral injections, multiply ab-
normally, in a manner sim-
ilar to cancer cells. But
when these injections are
stopped, cell proliferation
ceases—that is, the growths
are not malignant and so
not truly cancerous. This
work has been extended,
and one outcome is the use
of Scarlet R to hasten the
healing of wounds. Another
outcome, as we shall see,
has led by a tortuous path
into the field of true cancer.

In 1911, Peyton Rous dis-
covered a chicken tumor
which not only can be
propagated “indefinitely by
transplantation from fowl
to fowl—and hence a true
cancer—but also can be in-
duced by a mysterious agent
or chemical extracted from
the malignant tissue. In these labors,
Dr. Rous collaborated with James B.
Murphy, now Director of Cancer Re-
search, Rockefeller Institute.

As such facts were brought to light,
a great question crystallized in the
minds of cancer experts: Is a single sub-
stance involved—a lone fearful chemi-
cal which causes cancer? Great hopes,
too, arose. Is the hypothetical chemical
the sole cause of cancer? Perhaps, it
was speculated, the cause of cancer is,
after all, simple—and the cure likewise
simple and near at hand. These hopes
have been dashed. In their place, how-
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ever, are definite advances toward the
vast secret—for all that, the secret seems
vaster than ever. Hope, if an inspira-
tion to intelligent action, does bring re-
sults and newer, more firmly based
aspiration.

In 1915, two Japanese scientists,
Yamagiwa and Itchikawa, set forth a
fundamental experiment. They repeat-
edly applied coal tar to the ears of
rabbits. Malignant growths developed.
Coal tar does indeed induce cancer. Yet
coal tar is noted for the inestimably
great variety of its components. To de-
termine the guilty substance or sub-
stances would seem a herculean labor.
Nevertheless, many investigators rushed
to the task.

A decade later, in 1924-1925, E. L.
Kennaway, of the Research Institute of
the Cancer Hospital, London, produced
cancer-inducing tars in the laboratory
in one instance by heating acetylene in
an atmosphere of hydrogen under pres-
sure. Then an ambitious program of
detective work was plotted at the Insti-
tute—for Kennaway’s discovery indi-
cated the probable chemical nature of
the cancer-inducing material. Acety-
lene is a hydrocarbon, and the technic
of the experiment apparently should
yield only hydrocarbon derivatives of
acetylene. Here was a priceless clue.

One by one, the known hydrocarbon
constituents of coal tar were tried out
on mice—a laborious procedure, in-
volving months of work with each sub-
stance. Negative result followed nega-
tive result. The years began to go by.
All the known fractions were separately
tested, in vain. Still, the guilty agent
was there in the tarry mixture—some-
where. A new conception of its potency
arose. So rare, so difficult to find, the
agent must be astoundingly potent in its
action. Minute traces of it, beyond a
doubt, could stir up a series of cellular
changes having the fatal outcome of
cancer.

Y 1930, however, Mayneord and

Hieger perfected a special spectro-
scopic technic by which it is possible
to relate the spectra of tars and tar
fractions with their cancer-inducing
powers. Certain spectra, or wavelengths,
were shown to be characteristic of the
tarry materials exhibiting the maximum
cancer-inducing activity. A special
group of chemicals soon became sus-
pect. This group is made up of the
more complex compounds of hydrocar-
bons—known as the aromatic hydrocar-
bons, and known to feature rings of
carbon atoms all tightly fastened to-
gether, and with hydrogen atoms cling-
ing here and there: all to make up an
intricate molecule.

Particularly suspect was the hydro-
carbon called 1,2-benzanthracene, ap-
parently not a cancer-inducing chemical
itself, but a molecule giving rise, under
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the proper spectroscopic conditions, to
wavelengths of light impressively simi-
lar to those from tars definitely potent
cancer-inducers. A logical step was
next taken. Why not try the effect of
chemicals having molecular structures
very much the same as that of 1,2-
benzanthracene?

The detectives were able to write
down the formulas of the chemicals

Treatment of a cancer with radium.
During perhaps half an hour this
treatment may continue, the patient
feeling no particular sensation

most suspect. The substances were
rather numerous and many had never
been seen. Dr. Cook rose to the occa-
sion. He synthesized the desired undis-
covered substances—a brilliant achieve-
ment because of the complexity of these
many-ringed aromatic molecules. He
also made available to his colleagues, by
additional syntheses, the already dis-
covered, essential molecules.

As luck in science would have it, how-
ever, the first cancer-inducing agent to
be turned up was not among those hy-
drocarbons which Cook’s originality
enabled him to synthesize before any
other chemist. This fact detracts
nothing from Cook’s extensive pioneer-
ing which has turned up dozens of
cancer-inducing molecules.

Alert and co-operating remarkably,
Kennaway, Mayneord, Hieger, and
Cook in the course of their researches
reached an utterly formidable mole-
cule—also formidably named, 1,2,5,6-
dibenzanthracene. This substance they
dealt with as they had with the others
before. They dissolved it in benzene to
make up a 0.3 percent solution. Twice
a week they applied a drop to the skin
of the backs of their mice. The weeks
ran into months. Finally, in a large num-
ber of mice, small warts developed on
the skin. The warts began to grow,
many swiftly. Several frequently coal-
esced into a single horny mass, which,
as autopsy proved, would push forth
tentacle-like, hungry tissues extending
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down into the inner normal tissue.
Cancer!

When, in the future, history is written
with the correct perspective, the year of
this observation, 1932, no doubt will
mark the start of a major epoch in man’s
effort to survive on his planet.

And, according to Howard B. Ander-
vont, of the United Public Health
Service and Harvard Medical School:
“This epochal observation, which was
the outcome of a series of brilliant ex-
periments performed by the English
workers, is an example of the results
that may be obtained by co-operative
efforts.”

R. Andervont adds: “It is also an

example of the way in which obser-
vations made in the one field of science
may lead to important advances in
other, unrelated fields, for the chemists
who first synthesized 1,2,5,6-dibenzan-
thracene were not interested in cancer
research.” In 1929, an organic chemist,
Clar, had reported a new and ready
means of making this compound, with
which chemists had been familiar for
some time.

1,2,5,6-dibenzanthracene, however,
soon lost its unique status—as the only
known cancer-inducing molecule. Our
Englishmen speedily found that 1,2-
benzanthracene also was cancer-produc-
ing, though only feebly so. They identi-
fied the active constituent of coal tar in
1933: a chemical termed 1,2-benzopy-
rene. And, in the past few years, from
their London laboratories has come a list
of more than 30 chemicals clearly can-
cer-producing when painted on the skin
of mice. All substances giving rise to
occupational cancer contain a certain
percentage of one or more of these
agents or of their chemical kin.

Has the cause of human cancer been
discovered at last? Not by any means.
Dr. Cook states:

“We are not, of course, justified in in-
ferring that human cancer is of chemical
origin. All we can say is that there are
a large number of experimental obser-
vations which are consistent with the
view that the factor which initiates the
onset of malignancy may in some cases
be a chemical compound or compounds.”

The very recent story of the develop-
ing science of cancer-inducing chemi-
cals constitutes an amazing justification
for Dr. Cook’s judgment. The story is
really stupendous—it involves wholly
unexpected relationships among life’s
highly diverse chemicals, relationships
that are as profound as life’s deepest
secret. It appears that the enigma,
What is life?, will as readily be solved
as the enigma, What is cancer?

What mystery is deeper than that of
sex? The discovery of some of the
chemical messengers, the hormones,
which play powerful rdles in the devel-
opment of man and woman has only
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made the mystery more involved—de-
spite popular rumors to the contrary.
Now the mysteries of sex and cancer
have been united. Now workers in the
United States become the pioneers.
Edgar Allen, Professor of Anatomy at
Yale University’s School of Medicine,
with Dr. E. A. Doisy, in 1923 showed
that female sex hormone injections can
start certain tissues growing with as-
tonishing rapidity. Also at Yale, and
collaborating with Dr. Allen, other in-
vestigators—G. M. Smith, W. U. Gard-
ner, L. C. Strong, and W. O. Nelson—
have advanced far along these lines.
The English school has reciprocated by
establishing that some of the known
cancer-inducing chemicals can, in
special cases, act upon the body in the
very same way as certain sex hormones!

ACASSAGNE was the first to report

(1932) the production of true cancer

by use of sex hormone. Mammary

tumors developed in male mice after a

lengthy series of injections of estrin, a

female sex hormone. Large doses are
required.

“This is a very significant observa-
tion,” says Dr. Carl Voegtlin, Chief of
the National Cancer Institute, United
States Public Health Service, “since
Little reports that in over 5000 mice in
his colony spontaneous mammary tu-
mors occurred only in the females and
not in a single male.”

Incidentally, the males take on cer-
tain female characteristics—and, like
true cancers, the mammary growths
can be transplanted from the feminized
males to either males or females. The
cancers, Dr. Allen and his co-workers
inform us, after transplantation will
continue to grow without additional
stimulation (by injection of more hor-
mone). Hence, we must not forget, the
genetic or hereditary factor may always
play a part in cancer, however induced.
This consideration is a whole science in
itself—another imposing history, fasci-
nating too.

Not only mice respond to sex hor-
mone injections. Such injections pro-
duce abnormal growths in rats, guinea
pigs, monkeys. Some of these growths
are typical cancers. Recently, the
American Medical Association warned
against the use of a certain cosmetic
containing female sex hormone and
pointed out the possible production
of cancer by repeated application of
the cream. The Association has also
warned against promiscuous injections
of female sex hormone in therapeutic
measures. There is no doubt that human
beings would ultimately develop malig-
nant growths subsequent to long-con-
tinued treatment with such chemicals.
Clinical results—in which non-malig-
nant growths have begun to show up
just before treatment was halted—con-
firm these forebodings. (The non-malig-
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nant growths cease development and
generally recede harmlessly enough
upon cessation of administration of
hormone.) Where the unified investi-
gations of sex and cancer will lead, none
can predict. The future is unimaginably
great.

There is a strikingly close resemblance
between sex hormones and the particu-
lar cancer-inducing hydrocarbons dis-

The X ray in action for treatment
of stomach cancer, 1,000,000 volts
now being used to get deep penetra-
tion, also to minimize skin burn

covered by the English scientists. Some
of the cancer-producing compounds
have hormone-like activity. Other
physiologically active chemicals—in-
cluding vitamin D—have molecular
structures also strikingly like cancer-
causing chemicals.

And’ so, naturally, there has arisen
a theory that, in some weird fashion, the
normal course of chemical transforma-
tions within the tissues may be upset
and, out of an essential hormone or
allied chemical, cancer-producing chemi-
cals may disastrously emerge. This
theory is still, for all its apparent plausi-
bility, little more than a guess.

Yet there are other lines of approach
to the problem—and they suggest the
theory anew. One of ‘the most powerful
cancer-producing substances is methyl-
cholanthrene. One of the acids found in
bile has a molecule impressively like
the potent cancer-producing molecule.
The biochemist readily makes methyl-
cholanthrene from bile acid—why may
not the distraught tissue, fated to become
cancerous? We as yet have no inkling
of the truth.

There is even more to puzzle us—in
fact, tremendously much more. A wax-
like substance, cholesterol, is present
in every cell of the human body; brain
and other nervous tissue are especially
rich in this chemical. Cholesterol is
a member of the chemical family—of
related or closely similar molecular
structures—to which bile acids, sex hor-
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mones, and cancer-inducing chemicals
belong. Now to this group of almost
uniquely strange things we must add—
as the biochemists show us—such out-
landish molecules as certain violent
heart-poisons (including digitalis), cer-
tain narcotics (morphine and its kin),
toad poisons, certain toxic plant-mole-
cules (saponins) which readily burst
the corpuscles of blood—and which,
because of their foam-producing power,
once were widely used to produce foam
on bottled beverages!

Four Japanese scientists—Yoshida,
Otsuka, Nagao, and Kinosito—have
made outstanding contributions to can-
cer lore. Their successes too, neverthe-
less, have served only to increase the
entire mystery. Yoshida demonstrated
that the Scarlet R molecule, used to ac-
celerate the healing of wounds, can be
burst to yield a cancer-producing mole-
cule, which he identified. In a sense, it
was disappointing to learn that this
carcinogen is not a hydrocarbon—and
so is not a member of the family of the
carcinogenic hydrocarbons. The future
would have looked much brighter if
nature had decreed that only one gen-
eral type of chemical can be cancer-
producing. Many utterly different
classes of molecules possess the dire
potency.

N fact, the so-called “azo compound”

of Yoshida does not induce malignant
growth of the skin where repeatedly ap-
plied or even where injected. The azo
compound, fed or injected, produces
cancer of the liver and bladder. Accord-
ing to Dr. Cook, a related azo molecule
“was shown by Otsuka and Nagao to
have a much more pronounced carcino-
genic action en the bladder when ad-
ministered to rats with their food, but
no longer gave cancer of the liver.” A
subtle change in molecular structure
makes a great difference.

Startlingly enough, Kinosita has shown
that “butter yellow,” a dye hitherto use-
ful in coloring butter and other foods
and similar in chemical structure to
Yoshida’s carcinogen, induces liver
tumors in rats. Presumably, butter
yellow is dangerous; hence its use in
foods has been discontinued.

Today more than 50 different cancer-
producing chemicals are known. Is there
any property common to them all—be-
sides, of course, their carcinogenic
activity? No. And we can be sure that,
in the gloomy light of the measureless
dread of cancer, every conceivable
property has been considered.

Is there any indication of how these
substances produce cancer? No.

In a recent lecture subsequently pub-
lished in Science, Dr. Carl Voegtlin gives
us the conservative, present conclusion:
“It seems wiser for the present to admit
our ignorance concerning the mode of
action of carcinogenic agents.”



MAN — MECHANICAL MISFIT

In the Long Course of Organic Evolution Diverse

Experiments Have Been Tried, Some Successfully

and Some Not ... Is Man Destined to Failure?

By

G. H. ESTABROOKS

Head of the Department of Psychology at Colgate University

ATURE is not infallible. Far
from it. She blunders along for a
trifling 300,000,000 years to pro-

duce a gigantic race of dinosaurs—then
scraps the lot. She puts in another
100,000,000 perfecting a type of mam-
mal that makes the elephant look like a
pygmy. Then, in a huff, she packs him
off bag and baggage to the realm of fos-
sils. The last 20,000,000 years she has
been specializing on man and his ances-
tors. There are many of us who feel that
she is just on the verge of losing her tem-
per with this latest product. It may be a
guilty conscience, but at times she seems
to send in our direction what can only
be described as a very dirty look.

However, we are not interested here in
recounting the story of evolution. Rather
we wish to draw attention to certain en-
gineering problems with which nature
found herself confronted. The produc-
tion even of man is a tremendous feat,
for the engineer builds with only one
type of brick, the cell; and there are
many billions of these in the human
body. To be sure, they differ much from
one another in form and function but
they are still cells, microscopic in size,
from which ‘nature finally constructs
such monsters as whales, elephants, or
men.

Let us take a very brief glance at the
nature of the animal. Fundamentally he
is just a gasoline-carbon-burning engine
and its basic problems are few in num-
ber. When carbon burns it simply unites
with oxygen, produces energy in the
form of heat and leaves certain waste
products behind. So nature’s great prob-
lem in building an animal-engine really
subdivides into three smaller posers.
First, get the carbon (food) to the en-
gine. Second, guarantee a source of oxy-
gen and, third, remove the waste. Three
neat little problems on which nature has
been working for 2,000,000,000 years
and is just getting warmed up, so to
speak. Of course, there are minor con-
siderations as well. She has spent a great
deal of time and energy perfecting the
machine, as such. Also she has had to
devote much “thought” to its protection,
for some animals find tha the easiest

possible way to collect a supply of food
is just to eat up the fellow next door.
Not all these problems have been of
equal difficulty. At times we can see
where the whole course of evolution has
been held up for one or two hundred
million years while nature’s experts were
trying to invent a suitable carbureter,
or were completely changing the ven-
tilating system. The fuel pump (heart)
has caused no end of worry and the ex-
haust system (kidneys) is continually
causing labor trouble. Yet, for all that,
the machine runs and probably will be
running hundreds of millions of years
from now.

AKE the question of the fuel supply.

Difficult, to be sure, but not as seri-
ous as some of the others. Nature’s first
animals were tiny microscopic blobs of
protoplasm. The ameba is a giant com-
pared with these first attempts, but if
we put it under our microscope we find
that its food problem is simple. Its body
literally flows around a particle of food,
which then passes right through the
body wall into the body itself and is
there absorbed into the tissues. None of
this nonsense about stomachs, mouths,
livers, or such things. But life became
more complex and, even in these single-
celled animals, we soon find a definite
“mouth” appearing and a stomach—
really a food sac. For hundreds of mil-
lions of years nature was quite satisfied
with this arrangement. The animal took
in food through a definite opening, di-
gested it in this food sac, and then ex-
pelled the waste through the same open-
ing. The sea anemone with its waving
tentacles is an excellent example of this
stage in the food question, although this
method applies alsp to much larger crea-
tures such as the jelly fish and the Por-
tugese Man-of-War. But it was inefh-
cient, especially when we came to larger
animals.

Much more practical was the con-
tinuous digestive tube which nature first
brought in with the roundworm and has
used for the past 700,000,000 years in all
higher models. Here the food comes in
at one end of the body and follows a

continuous course until the waste is ex-
pelled from the other extremity. This is
one-way traffic and nature could then add
livers, kidney, bile ducts, and various
types of glands all along the passage,
guaranteeing the proper digestion of the
food, the elimination of waste, and no
worry about congestion caused by back
traffic.

This matter of getting food in and
waste out of the whole body was not such
a serious problem. Somewhat more of a
poser was the question of distributing
the food, once it was within the body
walls. In very tiny organisms nature
trusted to the principle of diffusion: the
digested food would leak through from
one cell to the other. But this had very
definite limits. As the animals grew
larger she tried the idea of side tubes
going out from the central stomach.
These would convey food to distant parts
of the body and then diffusion could get
in its work. This idea was better but also
called for improvement. In anything
larger than a small worm it did not give
satisfaction, especially in so far as waste
products were concerned. So nature took
a tremendous step and installed a fuel
pump (the heart) which forces the food
in under pressure and literally washes
out the debris.

This fuel pump and the fuel lines
(blood vessels) have been a continual
point of worry to Mother Nature, with
continuous alteration in design. The
earthworm has half a dozen of these
hearts, which are really only thickened
and muscular arteries. Since then, na-
ture has followed a continuous evolution
until we come to the very complex four-
chambered mammalian heart.

The matter of getting food into and
through the body was, however, simple
compared with the problems involved in
the oxygen supply. Carbon is worthless
as a source of energy unless an adequate
supply of oxygen is always on hand, but
how to get it into the body and then
guarantee that each of the billion cells
would get its share? All life started in
the water and there is plenty of oxygen
dissolved in normal water supplies. Na-
ture’s first answer was again to depend
on the principle of diffusion. Gases or
liquids will always tend to equalize
pressure, if possible. There is less oxy-
gen in a cell than in the surrounding
water, so the oxygen in the water, be-
cause of its greater concentration, is
pushed through the very thin cell wall
into the cell itself. Once inside, it unites
with carbon compounds, forming the gas
carbon dioxide, CO,. This is in much
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greater concentration within the cell
than in the surrounding water, so the
CO, is pushed out again—a very neat
little arrangement whereby the cell in
question is assured of an adequate sup-
ply of oxygen.

However, this principle has very defi-
nite limitations. The cell or body wall
must always be moist and must be very
thin, otherwise this exchange of oxygen
and carbon dioxide will be so hampered
as to be inadequate for the needs of the
animal in question. An animal the size
of even a small fish needs such a thick
skin to hold it together that diffusion is
impossible, so nature found herself
neatly checkmated in the matter of evo-
lution until she could answer this prob-
lem of oxygen supply.

Here nature showed real genius. She
already had installed a fuel pump in
these primitive animals, which guaran-
teed a supply of blood-carried food to
every last cell. Why not use this same
pipe line system to get the oxygen
around? Only how? The answer was
hemoglobin, a red iron compound which
colors your blood. This substance has
the peculiar power of forming a very un-
stable alliance with oxygen. As it passes
through your lungs, forced on by the
heart pressure, it takes on a load of oxy-
gen and then literally dumps it at what-
ever cell has the greatest need—that is,
the least oxygen pressure. Only, of
course, at this stage in the game nature
hadn’t even thought of lungs. All life was
in the water. Lungs were several hun-
dred million years away.

O nature handed this task of oxygen
transportation to the blood stream,

in addition to its already important one
of transporting food. In some relatively
late models, such as the insect, the blood
still has no responsibility so far as oxy-
gen is concerned. In nature’s improved
model it had ; but how was she to get the
oxygen in the water to make contact
with the blood stream? After much
fussing about with her old idea of skin
diffusion she hit on the gill slit. Here the
water flows through the gills of the fish
or other water animal, propelled by the
throat muscles of the species in question.
In these gill slits, as you can see by ex-
amining any fish, the blood comes very
close to the surface of the body, being
separated from the water only by the
thinnest of skins. Here we again have
the principle of diffusion. The oxygen is
forced in through this skin because of its
greater concentration in the water and
the carbon dioxide is forced out for the
opposite reason, thus guaranteeing an
adequate supply of oxygen in the blood
stream which transports it to the indi-
vidual cells. The gill slits are the lungs
of the fish, and nature was now able to
proceed with evolution, having solved
a major mechanical difficulty. Size was
no longer restricted by this question of
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oxygen supply, formerly a limitation.

But increase in size immediately
raised another question. You can’t have
animals 30 feet long which are just
masses of jelly; you must have some
form of girder on which to drape this
mass of muscle, tissue, and blood. Ob-
viously, bone of some sort was the an-
swer. But given bone, then what? Should
the skeleton be inside or outside the

HE reader will note that, in

the accompanying article, the
author personifies nature: na-
ture thinks, nature makes plans,
nature rejects, and so on. The
reader is at liberty to take this
literally or he may regard it
more as a convenient manner of
speaking. Since the time of Dar-
win the great majority of scien-
tists deny outside planning and
ascribe the amazingly intricate
fitting of parts as the result of
millions of years of slow ac-
cumulation of useful combina-
tions. Every organism has the
power to make certain adjust-
ments to changes in the environ-
ment. It also has the power of
adjusting itself while it grows.
Organisms also vary from time
to time with regard to particu-
lar features. Give this variable,
adjustable organism, say, 50.-
000,000 years and the fossil evi-
dence shows that sometimes
(not always) it does take advan-
tage of new opportunities and
does advance with the times.
Other types remain more fixed
and stable than the mountains.
The author, in his article, se-
lects a few of the hundreds of
forms known to science and
shows what happened to those
that did advance from fish to
man.

Will nature really discipline
man? Or will social man with
his superior adaptability recog-
nize and head it off? Just at
present he is demonstrating
(in Europe) the need of the
slipper. Is he corrigible? Wheo
knows?—The Editor.

water animal in question? This question
was so vexing to nature that she did it
both ways and then sat back to watch
results—is still watching results, in fact,
very critically, for if man is chased off
this earth the insect may do the job, and
the insect has the outside skeleton.

This external skeleton has two tre-
mendous advantages. Physical strength
is a question of attachment area for the
muscles and the external skeleton af-
fords protection. The lobster tribe and
many insects are incased in a shell
which is “proof” to animals at their own
level.

But, opposed to these advantages, is
the problem of weight. If this casing is
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to be effective, then the animal is slowed
up by its weight despite its extra
strength. It is like the knight of old
without his horse, or the heavyweight
wrestler—dangerous customers if they
can get you cornered, but not much of a
problem if you take to your heels. And
nature has discovered that the very best
of all protection is speed. A hawk is
dangerous to a sparrow but a swallow
doesn’t even notice him. Both hawk and
swallow know he’d be wasting his time
if he started on a race. Here many in-
sects have hit a very neat compromise.
They cut down the weight of the external
skeleton to a minimum and, while they
lose its protection, they still retain the
great advantage of the additional
strength. The result is tremendous speed
of movement. But the insect can attain
no great size, because of a very primitive
oxygen supply system—just a number of
tubes or trachea going into the body
from the outside air.

So nature discovered that if she
wanted size—and apparently she too is
imbued with this “bigger and better”
idea—she had to have an internal skele-
ton and a device for guaranteeing an
adequate supply of oxygen, such as in
the case of the shark. As a matter of fact,
the shark is one of our very oldest
species.

But here, as elsewhere, the solution of
one problem only led to another. All ani-
mal life up to this present had probably
been in the water, but there was a lot of
dry land and plenty of plant life on it—
why not invade? Only how? Once again
that miserable question of oxygen sup-
ply held up the whole course of evolu-
tion. So nature handed this problem of
an air-breathing land animal over to her
research staff. Many and interesting
were the early models. We have fishes
which will drown in water, such as the
Siamese fighting fish—it breathes air.
Other fishes can leave the water and
climb trees by means of their stiff fins.
They take a deep breath, so to speak, in
the water, close up the gills and hold it
for ten minutes while on the land. Then
we have a lung fish which can breathe
in air when its pool dries up in the sum-
mer, but which much prefers water. We
even have certain land animals—some
salamanders—without lungs. They just
gulp air into the throat and from there
the oxygen diffuses into the blood stream.

ATURE’S ultimate answer was, of

course, the lung. Originally this
was probably the air bladder with which
many fishes are equipped and whose
duty it is to regulate the creature’s buoy-
ancy in water. If he wishes to come up he
inflates the bladder, and vice versa—
just like an army blimp. Some type of
primitive lung fishes got the knack of
gulping air into this bladder from the
atmosphere. Then the oxygen diffused
through the thin walls into the blood
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stream and we had our first air-breathing
animal.

We have come a long way from this
primitive apparatus, however. The effi-
ciency of your-lung depends on the area
of contact over which blood and air can
come close enough to insure diffusion.
The greater the area the more oxygen
can pass into the blood stream. It is self
evident that you would greatly increase
the internal surface area of a simple
bladder—say, a football—if you jammed
it full of wrinkled tissue paper. The more
you crinkled the paper and the more you
crowded it in, the more surface of con-
tact there would be—always supposing
that you have enough room left for very
tiny blood vessels and air tubes to tra-
verse the whole mass of paper. This was
nature’s trick to improve the lung.
Whereas the outside surface of your
lungs is 16 square feet, so expert was
nature at this crinkling process that the
actual internal surface of contact is
about 170,000 square feet, or over 10,000
times as great. So well has nature sup-
plied you, that large areas of your lungs
are relatively inactive. You can, in case
of accident or tuberculosis, get along
very nicely on one lung, or even part of
a lung—provided you don’t want to play
football and race the engine.

O nature developed the lung and got

an animal which could live on dry
land. For the first hundred million years
he put in the early part of his life in the
water, as does the present-day frog.
Then the race of true reptiles came
along, laying their eggs on land, and so
the true land-living species developed.
But, before developing these land ani-
mals, nature found herself up against
another engineering problem—that of
locomotion. How were these animals to
move? Evolved, as they were, from
fishes, nature did not have much to go
on, for a fish is pretty helpless on dry
land.

But never be it said that nature side-
stepped a problem. She took the four
main fins of the fish, two in front, two
behind, and resolutely set out to develop
legs. This idea seems very simple to us
today, but the nearest approach nature
had arrived at which could be adapted to
land use was the single large foot, best
seen in the case of the snail. This guar-
antees progress, but not much progress.

In fact, now that nature had produced
a land animal, capable of large size and
fast movement, she did exactly what the
human being always does in the enthusi-
asm of youthful ignorance: she overde-
veloped and overproduced. Dinosaurs—
reptiles—came from the factory weigh-
ing up to 40 tons (your largest elephant
weighs only ten tons), some of the car-
nivorous varieties being the fiercest
beasts of prey the world has ever seen.
The reptiles invaded the sea and pro-
duced literal sea serpents. They even
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sprouted wings, a-13-bat, and gave us the
largest, fastest, and fiercest natural in-
habitants of the air yet to be seen.

In fact, the reptiles ran the world. For
from two to three hundred million
years this world wasn’t safe for even an-
other reptile unless he could move very
fast or was so huge and well protected
that even these big bullies didn’t dare
attack him. Then, just when their rule
seemed absolutely undisputed, nature
wiped out the whole lot and turned to
another model.

For some reason or other, nature had
also manufactured these reptiles with a
minimum of brains. Even the largest of
them had a brain no bigger than your
fist. They must have been extremely
stupid despite their size and fierceness.
Nature has since been prodiicing models
with more and more brains.

But the real weakness of these reptiles
which probably led to extinction was
the fact of their being cold-blooded ani-
mals. This carbon-burning engine which
we call our body is exactly like your auto
in many respects: it won’t go if it’s too
cold and it stops if it heats up beyond a
certain point. The cold-blooded animal
is at the mercy of the temperature. As
the thermometer approaches freezing he
becomes sluggish, and at freezing
weather the machine simply stops. The
same applies when the temperature goes
too high.

So nature evolved another model, the
so-called mammal. She gave him a coat
of fur to keep out the cold—or heat—
then arranged an internal combustion
system which works always so that the
engine is continually warmed up. .Not
only that, but, in every species of mam-
mals, she established an automatic
thermostat. The human engine works
best at 98.6 degrees. Any variation by
as much as one half of one degree is a
signal of engine trouble and for the serv-
ices of a mechanic—no disrespect in-
tended to the doctor. Just to make a
good job of it, nature established the
same mechanism in the newly evolving
race of birds. Then she stood by to
watch results.

The new machine proved its superi-
ority in decisive fashion. Very soon the
mammals and birds ruled the roost just
as ruthlessly as had the reptiles. Then
nature repeated her old mistake—bigger
and better, but bigger at any cost. She
developed mammals, such as the long
extinct “thunder beast,” Baluchither-
ium, of Asia, far larger than the largest
elephant. And once again she wiped
out the lot.

The trouble with these huge brutes
was one of food supply. Every so often
climatic changes occur which cause
huge areas of the earth to become semi-
desert in nature. If we had a severe
drought in the western plains for five
years, a mouse or a rabbit might sur-
vive; for after all, he only needs a leaf
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or two and somewhere or other that scant
food supply will exist; the rabbits also
might die by the millions but enough of
them would survive to perpetuate the
species, once the hard times had passed;
but an elephant needs a bale of hay per
meal, and that is something totally dif-
ferent. When drought conditions arrive,
the big animals suffer most. And, if the
climate changes, as it has in the glacial
epochs when huge areas of the world
were covered by ice, all animals are
liable to extinction that cannot adapt
themselves to a cold climate or to a hot
climate, when the ice fields retreat.
So nature produced her latest model,
man. She had learned that even her
highly elaborate heat-conditioned mam-
mal had its weaknesses, but she had also
found that one of its most advertised fea-
tures, namely, its brain, seemed really
to be of survival value. In modern man
she staked nearly everything on brains;
for, as a machine, he is a joke. His naked
skin gives absolutely no protection
against the weather. He can’t run rap-
idly; a tiger can catch him in a twinkle.
And by himself he can’t fight; any car-
nivorous beast his own weight can serve
him up as breakfast to the cubs.
Though early man was much tougher
than modern man, his best hope was his
wits. Cornered, he seized a stick, and
found his first club. One day he threw
the stick and invented the spear. When
the glaciers crept down he wrapped
himself in a buffalo skin and discovered
clothes. Somewhere he stumbled across
fire. With skins, fire, and some sort of
shelter he could let the blizzards blizz—
df he didn’t starve to death. But he didn’t.
He got the run of the seasons and learned
to store food when the hunting was
good against the lean winter period.

HIS last child of nature became lit-

erally a brain child. It has long been
a commonplace of parental experience
that bright children may need a little
discipline, and it seems to many of us
that nature is now reaching for the
slipper. Her grievances are many but
may be summed up in one major
charge: man is using his brains to
eliminate the fit and to perpetuate the
unfit. To qualify as cannon fodder in
this 20th Century you must be a physi-
cally perfect specimen; while the
others live on. Also, we have learned
tricks which give us our present dif-
ferential birth rate, a system which re-
stricts birth in the upper classes, and
this may easily yield us a “moronoc-
racy.”

Any attempt to peer into the next
million years merely impresses us with
our own ignorance. We can say only
that nature, after spending vast periods
of time in developing a perfect machine
—witness the cat—seems to have made
a departure in the case of man. He is
a mechanical misfit.



AUTOMATON SALESMEN

UTOMATONS have been con-
structed by many engineers, in
bodies that mimic those of human

beings, but these have usually been for
exhibition purposes and have been com-
plex mechanisms of wires, photo-electric
cells, and other special devices such as
numerous push buttons, switches, and

Mechanism of one of the earlier
mechanical men, the basic features
being typical of many of the designs

relays. Decidedly, they have not been
of the type that an advertising depart-
ment would purchase in quantities for
merchandising demonstrations. Automa-
tons to promote sales are, however, now
available from a recently formed cor-
poration. They are covered by patents.

Mechanical Man, Inc., will make a
figure to advertise any product by at-
tracting the fascinated interest of the
multitudes and thereby impressing upon
them the particular trade name. More
important, the figure may be made, out-

wardly, the personification of any trade-
marked figure or advertising design.
Depending upon the product advertised,
the automaton may be so constructed
that it will make all kinds of body move-
ments, smoke a cigarette, aim and fire
a simulated gun, speak, or a combina-
tion of these and other life-like actions.

The ingenuity and versatility dis-
played in the design of the mechanism
for these attention-compelling “sales-

Three

Top of column:
small manikins ‘which have
been used to advantage in
showing styles. Above: A
bowing figure made of oil
tins and an oil drum, used
to greet patrons of garages

service stations. At
left: One of the cleverest
figures so far made. The
four-foot hunter holds his
gun at rest, his head up
and forward. Then, as the
pheasant rises, he turns
and tilts his head forward,
aims and “fires” the gun,
and a red light flashes

and

The penguin (top) puffs content-
edly on a lighted cigarette, winks,
and moves flippers and head. The
girl drum major spins her batons
and executes graceful movements

men” is their chief point of interest for
the technical man. Their simplicity is,
furthermore, most surprising. In all
cases—whether the figure be small or
large—all the action is powered by a
fractional horsepower electric motor.
Reciprocating movement of parts of the
body is accomplished by rod linkages
between disks driven by worm gears or
pulleys. Adaptations of this simple prin-
ciple give the designers an endless vari-
ety of possible combinations. A simple
pump with a crank-operated piston sup-
plies the suction, through a small tube,
for puffing a cigarette.
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ANTHRACITE AsH
IMPROVES SoIL

ENNSYLVANIA anthracite ash has long

been used to improve soils, but exact
scientific data on such utilization were made
available for the first time only recently.
Compiling results of experiments conducted
at the Mellon Institute of Industrial
Research by the Multiple Industrial Fellow-
ship in Anthracite, a booklet just published
by Anthracite Industries, Inc., shows that
Pennsylvania anthracite ash has at least
five advantages for gardening use in im-
proving heavy soils alone, namely; improved
texture and workability of soil; better mois-
ture absorption; reduction of erosion; im-
proved drainage and aeration; and increased
resistance to drought conditions.

“Since anthracite ashes are of a mineral
nature,” the booklet points out, “their bene-
ficial effect is permanent. In this respect
they are superior to humus or other organic
materials which tend to disappear from the
soil in several years’ time. A still further
advantage is that humus and soil-condition-
ing materials are expensive, while Pennsyl-
vania anthracite ashes are readily available

SCIENCE
A MONTHLY DIGEST

Conducted by F. D. Mc HUG H
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Contributing Editor

ALEXANDER KLEMIN

In charge, Daniel Guggenheim School
of Aeronautics, New York University

in the anthracite heated home at no cost.”
Suggestions for the improvement of lawn
or garden soils are given, both as to amounts
and methods of application of the ash, with
outlines of procedure for the more scientifi-
cally minded or professional gardener for
conducting his own experiments. Descrip-
tions of additional uses are also given, in-
cluding utilization as a summer mulch, for
underdrainage, for making compost, for soil-
less culture, even for growing rhubarb in
the basement during the winter months.

TELEScOPE MUSEUM

HEN the Corning Glass Works cast the
first of the 200-inch blanks for the
gigantic telescope on Mount Palomar,
California, some of the cores with which the
under side was to be honeycombed floated

Moving the giant telescope mirror blank to its museum
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out of place and made it necessary for a new
blank to be cast. Because this great disk
was the first such enormous casting in glass
in the world, a stream of visitors was con-
tinually passing through the plant to see it,
and it was finally decided to install this
blank in a museum of its own in the city of
Corning. Accordingly, a structure resemb-
ling a miniature observatory has been built
in the Corning City Square, and by this
time the blank will have been installed as
a permanent exhibit.

So gigantic is this “sky eye”—17 feet in
diameter and 20 tons in weight—that it was
found necessary to build a special carriage
for transporting it. An accompanying illus-
tration shows the disk being transported
through the city of Corning to its permanent
museum. In this picture is clearly shown
the imperfect honeycomb of its base.

WATER SOLUBLE RESIN

SYNTHETIC resin which is insoluble

in organic solvents but soluble in
water, acids, alkalies, and salt solutions has
recently been announced. It is film-forming
when deposited from aqueous or water-
solvent solution. The resin, Rhotex A-20, is
recommended by the manufacturers as a
water soluble thickener; a solvent resistant
coating; a sizing, emulsifying, and dispers-
ing agent; or a clear, colorless film base.

CANCER MAY BE
CAUSED BY VIRUSES

ANCER, at least of certain types, is
caused by filterable viruses, and
thereby joins a numerous and varied group
of human ills including smallpox, influenza,
and infantile paralysis. Such is the conclu-
sion toward which points the evidence pre-
sented by Drs. James B. Murphy and Albert
Claude of the Rockefeller Institute for
Medical Research, by Drs. Jacob Furth and
Elvin A. Kabat of the Cornell University
Medical College, and by Dr. F. Duran-
Reynals of Yale University.

Fluids from malignant transplantable tu-
mors of chickens were whirled in the ultra-
centrifuge, passed through fine-pored filters,
and otherwise treated after the manner of
virus-containing fluids in known animal and
plant diseases. Materials obtained from
these cancer-fluid filtrates, injected into the
tissues of healthy chickens, produced typical
cancerous growths.
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The 155mm field gun being towed by a track-laying truck

In the researches reported by Dr. Duran-
Reynals, chicks responded to doses of a
tumor virus by developing fatal hemorrhages
and degeneration of tissues, without the
development of tumors. However, extracts
obtained from such chicks produced the
characteristic growths when injected into
healthy adult fowls.—Science Service.

LoNGEST-RANGE
FieLp GunN

HE United States now has a field gun

which has fired a projectile farther than
any other standard field gun has ever been
fired. Of 155mm caliber, it sends a projec-
tile a distance of 25,000 yards or, roughly,
14 miles, and blasts a hole in ordinary
ground 16 feet deep. It has been named
the 155mm gun, MI.

Development of this gun grew out of a
need seen in the World War, particularly at
about the time of the first battle of the
Marne. The noted French artilleryman, Gen-
eral Herr, wrote of the difficulties the French
had in retreating under the heavy fire of
German guns with no guns which could
answer in kind. They needed artillery of
very long range which could remain far
behind the lines and yet paralyze the enemy
and harm their morale. This would be done
by insistent shelling of the main roads of
enemy approach, important stations, ammu-
nition depots, and centers of distribution,
and by making their headquarters unten-
able and demolishing points of observation.
Further, these guns were found necessary
for bombarding the enemy’s roads of retreat,
their reserve stations, and supply dumps of
all kinds. This kind of fire was called inter-
diction fire.

Hence, there was a demand by the Caliber
Board of the United States Army for a gun
of about caliber 155mm, with a vertical arc
of fire from 0 degrees to plus 65 degrees;
a horizontal arc of fire of 360 degrees; a
projectile weighing not over 100 pounds; a
maximum speed of 12 miles per hour; and

a width and maneuverability which would
permit its use on highways on which there
is heavy traffic.

The 155mm gun has met most of these
requirements. Its weight exceeds the weight
limit by 28 percent, as it is slightly over
15 tons. Its over-all width is about 99 inches
which is somewhat too wide for rapid move-
ment in two-way traffic. On anything but
the most modern concrete roads, its weight
and width provide a severe handicap. De-
spite these factors, it is an extremely effi-
cient weapon. In action, it will not be
called upon to make long forced marches
but will be used as our principal instru-
ment for reaching the long-range targets
mentioned above. It will, of course, be as-
sisted by more powerful guns and how-
itzers on railway mounts.

This new gun is mounted on a six wheel
bogie with rubber tires and in the firing
position will be lowered to a firm position
made by spreading the outrigger spades.

JumBo CANAL-WALL

TRIMMER

HE fourth and last section of the great
“Yakima Project” is now far ad-
vanced—a system of canals, tunnels, flumes,
and siphons which will eventually irrigate

Traveling canal-wall trimmer that rides on rails

The field piece can be elevated to 65 degrees above the horizontal

72,000 acres of farm land in central Wash-
ington. Many miles of this project will be
canals of an open “V” shape with concreted
walls and beds. To expedite the concreting
job, the sides and bed were trimmed by a
unique traveling machine developed in the
shops of the H. J. Adler Construction
Company.

This new trimmer rides on a single rail
on each canal bank. It is powered by three
Ford motors—one on each bank, and the
third for the belt conveyor which is loaded
by a centrally located bucket elevator. The
entire trimmer advances at the rate of a
foot and a half a minute.

The sides of the “V” are two 17-foot
rollers, studded with hundreds of small pro-
jecting teeth or pins. As these rollers,
which are made of 12-inch heavy-duty pipe,
are moved along the slopes of the canal, the
spirally-set teeth engage every inch of the
surface and shear it smoothly. The shear-
ing is so complete that no overdigging: or
back-filling are required, and fine grading
can be done at a fraction of the usual cost.

’ EXPLOSIVES

IN the past 12 years, American and
Canadian railroads have trans-
ported millions of tons of high ex-
plosives without death or injury to
anyone.

WASTE

T one of the symposia of the recent meet-
ing of the American Chemical Society
were discussed some of the more important
of the large number of instances where in-
dustrial or trade wastes have been converted
through research into raw materials for
the manufacture of commercial products.
It was stressed that differentiation must be
made between by-products in the usual
sense and materials which are true wastes
—not only useless but often involving ex-
pense for their satisfactory disposition.
Under this latter classification may be
included the manufacture of sulfuric acid
and recovery of elemental sulfur from
smelter gases, the production of sulfuric
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acid from the hydrogen sulfide in petroleum
still gases, and the recovery of by-product
sulfur from the hydrogen sulfide in illum-
inating gas. Sulfite waste liquor has become
the source of vanillin and a number of other
products.

Waste casein finds its way into resins and
adhesives; the fermentation residues in the
alcohol industry have been converted into
cattle foods and the carbon dioxide into
dry ice. Potash is recovered from the dusts
of the cement industry, and building blocks
have been made from the fly ash.

In a sense, the long list of solvents now
recovered from gases derived from petro-
leum represents success in the use of other-
wise waste materials. The same may be said
of cements made from blast furnace slag,
and synthetic methanol utilizes carbon
monoxide present as an interfering sub-
stance in gases used in the fixation of nitro-
gen. Furfural from oat hulls, and Celotex
from bagasse are other examples of this
type of material.

LINENS

THE Pullman Company is some-

times called the world’s greatest
housekeeper. In one year it pur-
chased 220,528 sheets, 157,780 pillow
cases, 20,253 tidies, 455,829 hand

towels, 24,318 headrest covers,
13,692 napkins, and 3260 table
cloths.

CHLORINATED RUBBER

F further proof is needed that American

engineers and chemists are equal to or
better than European technicians, it may
be found in a recent issue of Chemical &
Metallurgical Engineering. James A Lee,
writing in that magazine, states that in the
few years since securing the rights to pro-
duce chlorinated rubber in this country,
Hercules Powder Company chemists and
engineers have improved the original char-
acteristics and have been exporting chlor-
inated rubber to the markets of Europe.

VINYON, IMPORTANT
SYNTHETIC FIBER

NOTHER synthetic resin fiber, that can
be turned into lustrous silk-rivaling
hosiery, has just been announced. Known
as polyvinyl acetal resin, the new fibers are
further cause for headaches among the
Japanese for they are synthetic, made-in-
America rivals for Japan’s natural silk.
Silk is the largest single export of Nippon to
Uncle Sam.

A research team of Carbide and Carbon
Chemicals Corporation, including Harold F.
Robertson, Edward W. Rugeley, Theophilus
A. Field, Jr., John F. Conlon, C. O. Young,
and S. D. Douglas, has been busily piling up
patent after patent on this achievement.

Polyvinyl acetal resin can be produced in
fibers as fine as natural silk, virtually as
strong, more elastic, waterproof, and fire-
proof. The basic materials of the newest
fibers are salt, coal, lime, and air. Out
of these cheap and plentiful raw materials
are made high molecular weight (7000 to
13,000) water-clear resins. The actual pro-
duction consists of polymerizing vinyl hal-
ides with vinyl esters.
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Among the suggested uses of the new
fibers, besides the hosiery field, are: water-
proof clothing, bathing suits, fireproof awn-
ings which are silk-like in appearance, fish-
ing lines, fishing nets and seines, acid and
alkali-resistant clothing, electrical insula-
tion, and curtains for shower baths. The
new fiber material, to be known as Vinyon,
is not yet in commercial production for
hosiery. In its properties, it is comparable
with nylon, developed by du Pont chemists,
although the latter is made by a different
chemical method.—Science Service.

BicGEsT BUTTER
MAKER

HE largest churn in the country has

just been built by the Jensen Cream-
ery Machinery Company, Oakland, Cali-
fornia, and installed in the Challenge Cream
and Butter Association plant in that city.
It is constructed from two sand-cast alu-
minum shells which, together, weigh 1500
pounds. In tests, this unit has churned 660
gallons of cream into 2580 pounds of butter

Batches of 2580 pounds of butter
are made in this aluminum churn

in 30 to 45 minutes. Because of the cubical
design, the churn is reported to be capable
of churning butter in 50 percent less time
than the conventional roll type units.

The huge aluminum castings which make
up the body of this new dairy machine were
cast at the Los Angeles foundry of the Alu-
minum Company of America, and are among
the largest aluminum castings ever made.
The patterns were so large that special doors
had to be built in order to move them out
of the pattern shop into the foundry for
casting. Aluminum was used in the con-
struction of this churn in order to obtain
the advantages of the metal’s lightness and
non-contaminating properties.

NEw REFRACTOMETER

SIMPLE instrument for measuring

the refractive index of glass has been
devised by Frank Benford of the General
Electric Research Laboratory. Though
smaller and much less costly than previous
instruments, the new refractometer is ac-
curate to two decimal places. The principal
parts of the device are a telescope, mounted
like a microscope, and a polished metal
prism. One surface of the latter is vertical
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Refractometer and its telescope

and another is at an angle of 45 degrees
from the axis of the telescope.

As the angle of tilt is fixed at 45 degrees
by the prism, only the thickness of the glass
and the amount of displacement of an ob-
ject viewed through it need to be measured.
The thickness is measured by placing the
sample against the vertical face and taking
comparator readings.

Attached to the tilted surface of the prism
is a piece of drawing paper on which a large
dot has been made with black ink. Displace-
ment is measured by adjusting the base
until the cross-hair of the telescope is tan-
gent to the dot, as viewed directly, and then
through the test glass. The difference is the
optical displacement. With this datum, the
index of refraction can be determined by
slide rule and reference to tables.

For the study of thick glass, the use of a
sodium lamp as an illuminant has been
found advantageous.

PHosPHATASE TEST

MabpE ELECTRICALLY

NOTHER step in making milk safe
for public consumption is taken by the
Luximeter, a new instrument developed by
the General Electric Company to check the
degree of pasteurization of milk by the
phosphatase test.
A chemical test for determining the de-

test

Milk undergoing phosphatase
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gree of pasteurization has been used for
the last few years with great success in the
Scandinavian countries, and the New York
State Department of Public Health has been
among the first in this country to experi-
ment with this method of making the phos-
phatase test. General Electric has been
working in close collaboration with the New
York State Department of Public Health
for the last year and much valuable data and
suggestions have resulted from the efforts
of the Health Department.

The G-E Luximeter, while designed pri-
marily for use in measuring the transmis-
sion of the blue solution obtained in the
phosphatase test for milk, has many other
possible applications. One use in particular
to which it may be readily applied is that
of making a turbidity test in water supplies.
Satisfactory turbidity measurements have
been made over the range of 100 to 3500
parts per million on the silica scale.

The new instrument consists of a light
source, a light-sensitive cell, and an indicat-
ing instrument, all in one compact unit.
The light source is regulated by a rheostat
and is directed through a glass tube contain-
ing the solution to be measured. The light
so transmitted falls on the sensitive surface
of the cell where the values are read directly
in percentages on a micro-ammeter.

Requiring only a six-volt, half-ampere
power supply, the Luximeter may be at-
tached to a storage or dry battery, or voltage
regulating transformer. The new instru-
ment weighs only two pounds. It may be
carried about by milk inspectors on their
tours of dairies or used by large dairy
owners in testing their pasteurization.

PILOTS

Y the end of 1941, Robert H.
Hinckley, Chairman of the Civil
|| Aeronautics Authority, predicts that
the United States will have a total
of 70,000 licensed pilots.

Rapio CONTROLLED

TARGET AIRPLANE

OR training infantry and field and coast

artillery in anti-aircraft gunnery, targets

are frequently towed behind an airplane

which flies at a relatively low height. These

targets are of the sleeve type, resembling
the wind socks seen at most airports.

Towing sleeve type targets has many dis-
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A truck is used for transporting
the radio-controlled target plane
to and from the anti-aircraft range

from its catapult. A two-cylinder
engine drives the twin propellers

advantages. The targets cannot be maneu-
vered sufficiently, and they do not simulate
the outline of an airplane. The pilot of the
towing airplane may be struck by a stray
bullet—although such a mishap has not
occurred to date. Further, the rifle or ma-
chine gun personnel on the ground have no
way of telling whether their fire would have
reached a vital spot of the airplane.

All these disadvantages will be elim-
inated, and many new advantages will be
secured, by the use of a small radio-
controlled airplane which is in process of
test by engineers of the Army Air Corps at
Wright Field, Dayton, with Captain George
V. Holloman directing the experiments.

The little airplane is only about one
third the size of a normal combat airplane
and has a 12-foot wing spread. It is flown
at reduced speeds and has a service ceiling
of about 5000 feet. The target airplane is
maneuvered solely by a radio transmitter
controlled by an officer standing in a safe
position on the ground. By means of a small
hand-held instrument, similar to the dial of
a telephone, the ground officer can cause the
target plane to turn, bank, dive, or zoom,
giving realistic representation of a maneu-
vering aircraft.

When all is in readiness for the take-off,
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the small air-cooled engine of the target
plane is started and adjusted to the required
revolutions per minute. A catapult shoots
the airplane into the air, and flight is main-
tained by two small propellers driven by
the single engine. These propellers rotate in
opposite directions so that torque and slip-
stream effects are eliminated. When the
aerial target has completed its mission and
given the ground personnel sufficient prac-
tice for the day, the operator directs the
little craft to a landing area. He then presses
a button; immediately the motor stops and
a parachute springs from the airplane. The
target floats gently to the ground and is soon
ready for another tour of duty.

One of the advantages realized, in addi-
tion to the disadvantages eliminated, is the
small cost of construction and the ease of
maintenance and repair. Even if struck in
a vital spot, the target airplane can be
readily put back into commission. Again,
the target airplane can be operated in a
minimum of space, at a place convenient

for any branch of the service. Previously,
anti-aircraft practice could be undertaken
only in the vicinity of a large airdrome.—

A. K.

Four BLADED

PROPELLER

HERE seems to be no difficulty in in-
creasing airplane engine power almost
indefinitely. At least the power of aircraft

P L

Four blades for powerful engines
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engines seems to go up a hundred horse-
power or even more per annum, and such
progress has been continuous for at least
ten years. The increased engine powers in-
troduce a serious difficulty, however, in the
matter of the propeller.

To absorb the power of, say, a 2000 horse-
power engine, in a relatively small airplane,
the diameter of the propeller becomes in-
ordinately large. This means a long, heavy,
and clumsy landing gear, which is a serious
disadvantage. Also, the speed of the ends
of the propeller blades becomes so high as
to approach the speed of sound—with con-
sequent loss of thrust and efficiency.

As a result of these facts, Curtiss pro-
peller engineers have now replaced the
three-bladed airscrew by a four-bladed one.
Tests have indicated that this new trend in
propeller design is quite satisfactory, though
even with the four blades there is some
sacrifice in efficiency compared with air-
screws carrying less power for the same
diameter.

The airplane shown in the photograph is
the Curtiss P-36A pursuit, which is highly
popular with Army Air Corps pilots. The
blades of theairscrew are of thin aluminum,
and are electrically controlled. The pilot
can select the pitch, and then the airscrew
can be used as a constant speed propeller.
When the engine stops it is possible to
feather the blades fully; that is, to set them
completely on edge to the airstream. This
combination of characteristics is very use-
ful for reasons which we have discussed in
past issues.

At high altitude the absorption of power
of a supercharged engine is still more diffi-
cult. Some engineers even believe that in
addition to pitch control, and four blades,
airscrews may need a change-speed gear or
even extensible diameter. In fact, one com-
pany is already working on an extensible
diameter propeller.—A. K.

EcoNnomY OF AIR
TRAVEL

HE following figures have been sub-

mitted to us by an airline company,
whose name we do not mention for obvious
reasons. Even though they come from an
interested source, the figures and arguments
are so logical and so trustworthy as to de-
serve full credence.

It is true that air travel fares were once
considerably higher than those for other
types of transportation. And although rates
for air travel within the last few years have

$40
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TRAVELERS SALARY-DOLLARS PER HOUR

As the air traveler’s salary goes
up, the economy of aerial trans-
portation becomes more apparent
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been substantially reduced, air travel is
still in many cases a higher fare form of
transportation. Yet the differential between
air and railway travel is not great, and prac-
tically disappears when other expenses are
taken into consideration. Thus a round trip
by air from Atlanta to New York costs only
$81.84 and takes only 12 hours. Meals are
free and there is no tipping. This same
round-trip by rail costs $58.75 for fare alone,
plus an average expense of $11 for meals
and tips en route. And the rail trip takes
45 hours.

When salaries of business executives are
taken into account on a conservative basis,
air travel actually becomes cheaper. For a
trip of 200 miles, when salaries per hour
and time saved are taken into account, the
business man saves money when his salary
reaches the figure of only $1.18 per hour.—
A. K.

O1n. CONDITIONER

UBRICATING oil in motor cars accu-
mulates impurities such as water, acid,
dust, carbon, and metal particles. The heat
of the engine plus the oxygen in the air
form engine-clogging products generally re-
ferred to as “varnish.” These resins and tars
affect the engine’s performance, and in
some cases may “freeze” new motors. Fre-
quent cleaning of the oil by passing it

Thoroughly clean oil, free from
all dirt, impurities, and acid, is
delivered to the motorist from
this oil conditioner. Dirty oil
from the crankcase is pumped
into the device, where it filters
through a cartridge and is cleaned

through a new device called the Filtermaster
will stop the trouble caused by such im-
purities.

The Filtermaster, which is made by Clean
Oils Corporation, is a simple tank-like af-
fair into which the oil is pumped from a
motor-car engine. The equipment does not
do an actual job of reclaiming in the or-
dinary sense, but does clean and wash the
oil of all impurities. It uses a special, re-
placeable filter cartridge which absorbs the
impurities, and a neutralizing alkali to coun-
teract the acidity of the oil as it passes
through.

The machine ordinarily runs an average
of 25 gallons at a time, so that the car owner
does not actually have returned to him the
identical oil which was pumped from his
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The oil conditioner

car. The theory of operation is that a garage
owner would either simply swap clean oil
for old or make a standing contract with
steady customers to keep clean oil in their
motors for a specified period at a specified
price.

PaPErR COATING
FroMm CorN
A?'AILABLE as a by-product of corn

processing, Zein, an industrial protein,
gives promise of outstanding usefulness in
the paper coating field. As a decorative
coating for magazine covers, labels, and
similar uses, it gives a pleasing surface
without the high gloss of some other coating
materials. It can also be formulated with a
high gloss and is particularly notable for
resistance to scuffing.

Commercially produced as a fine powder
of slightly yellowish color, Zein contains
not over 2 percent non-protein solids. The
potential yield is approximately one pound
per bushel of corn.

HEAVY

CUBIC inch of matter from

a recently discovered “white
dwarf” star, named Wolf 457, would
weigh 9000 tons. This is just under
the weight of one of our latest Navy
cruisers. A particle of this could
not be supported by any known
matter on earth, for it would “sink”
through even our strongest metal.

INFrRA-RED Rays
SPEED SEED
GERMINATION
NFRA-RED rays have been successfully

used to increase seed germination by as
much as 50 percent. This is the report that
comes from the Leray Corporation, makers
of the infra-red lamp which was described
in our January, 1939, issue, based upon
tests made some time ago by the Sanders-
Durling Entomological Service of New
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York. These tests indicated a very notice-
able stimulation as well as an increase in
germination.

In these tests, seeds were subjected to
the infra-red rays from the Leray lamp.
This lamp is attached to any 110-volt elec-
trical circuit, and is moved slowly and care-
fully at a set distance above the surface of
the seeds. Ten seconds has been found to
be the most effective time for keeping the
lamp in any one position.

The success of these tests indicate possi-
bilities for improving gardens by insuring
better germination.

GEMS

THE Smithsonian has just had

added to its collection the larg-
est topaz crystal ever known. This
crystal, totaling 350,000 carats, com-
pared with the ordinary gem topaz
of four or five carats, was found in
Minas Geraes Province of Brazil.

DIKETENE AND
THIODIGLYCOL

IKETENE, to which the structure of

vinyl beta acetoloctone has been as-
signed, was described at a recent meeting
of the American Chemical Society. It is a
new industrial chemical which is now avail-
able in commercial quantities. Its industrial
importance lies in the valuable products
which may be synthesized from it because
of its exceptional reactivity.

Of current interest is thiodiglycol, also
discussed at the meeting. This chemical is
useful chiefly as a starting material for the
manufacture of mustard gas. A new method
of synthesis from ethylene oxide and hydro-
gen sulfide was described, which is much
less expensive than former methods.

UNBREAKABLE WATCH
CRrYSTALS MELTED
INTO PLACE

NBREAKABLE watch crystals, in use

for many years, have had a disadvan-

tage in their inability to exclude dust from
the face of the watch since their flexibility

SCIENTIFIC AMERICAN

watch

an unbreakable
Inset shows
in position,
from which part of the surplus
plastic material has been trimmed

Melting
crystal into place.
a crystal, mounted

causes them to bulge and leave open cracks
at the edges. A new method of mounting
such crystals on watches, developed by
Dutcher Bros., Inc., gives a perfect seal at
the edges.

This corporation puts the watch into a
machine especially devised for the purpose,
places an oversized crystal on the watch,
and then melts it into place under slight
pressure at a temperature of 225 degrees,
Fahrenheit. No cement is used, but the
melting at the periphery of the crystal seals
it to the rough edges of the bezel. The sur-
plus plastic material from the edge of the
crystal is then trimmed off.

FLump ANALYSIS

BY LicHT

NALYSIS of colorless fluids and some
colored fluids which appear colorless is
a simple and quick process with the new
Coleman Regional Spectrophotometer, de-
veloped by Coleman Electric Company, Inc.,
which has a two-fold value—first for gener-
ating a true spectral transmission curve over
a range from the near ultra-violet far into
the infra red, and second for determining
rapidly the concentration of colored ingredi-
ents of solutions. It is particularly valuable
in industrial control or inspection labora-
tories, being used, for example, to deter-
mine minute quantities of lead, copper, and
other foreign substances which may be in
canned foods and beverages.

The Model 10 R-S-photometer utilizes the
proved basic principles of spectrophoto-
metry. A control with a linear scale, cali-
brated from 350 to 1000 millimicrons, from
the near ultra-violet far into infra-red, per-
mits selection of any 30-millimicron band
to fall on a slit opening into the test cham-
ber. Light from this selected region of the
spectrum then passes through the sample
liquid.

More or less absorption occurs, depend-
ing on the nature of the fluid being ex-
amined. The unabsorbed light is collected
in a photocell and quantitatively determined
to better than 0.5 percent. By substituting
a standard solution in the same light path,
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the ratio of the light intensity at the selected
wave band is indicated directly as percent
transmittance by any Model 3 Coleman
Electrometer. These results are indepen-
dent of line voltage fluctuations and do not
depend on colored filters. These data are
precise expressions of fundamental units of
color chemistry—percent of transmittance
at known wavelengths of visible or invisible
light.

VariasLE Power

TELESCOPES

HARP images in steps of five powers,

over a range of five to 50 powers, are
claimed for new telescopes recently an-
nounced by Wollensak Optical Company.
No one telescope gives this full range
though there are as many as six ranges in
some of the new telescopes. Under the trade
name of Vari-Power, these telescopes have
knurled focusing ring; non-loosening, non-
wobble joints that are dust-proof and mois-
ture-proof; and chrome-plated rust-proof
tubes.

PENCILS

NEARLY four miilion lead pen-

cils and 2600 gallons of ink per
year are used by the employees of
the steel industry.

BeLL-RincING Rapio

DEvIcE

NEW bell-ringing device, which per-

mits emergency radio calls to be put
through as easily as telephone calls, has
been developed in the Forest Service Radio
Laboratory at Portland, Oregon. This stand-
by unit has been developed for the new
Type T ultra-high-frequency radio set,
which is a semi-portable outfit operating on
30,000 to 40,000 kilocycles. Any Forest Ser-
vice ultra-high-frequency radio set, however
—even the lightest eight-pound portable—

Above: Interior of the bell-ring-
ing device developed for Forest
Service radio equipment. Below:
Ringer connected in standard set-up
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can call a lookout or other station equipped
with this bell-ringing device.

Planned primarily for use at fire lookout
towers, ranger and dispatcher stations, this
device will eliminate the constant noise from
loudspeakers when operators are “standing
by”—a noise especially annoying during
telephone conversations.

Lookouts and other forest officers will no
longer need to stay close by their radio sets
waiting for calls, as the device may be ad- -
justed to carry signals to men working out-
side their stations. Lookout men can be
aroused from sleep by the ringing bell if a
night-look for fires in their territory is re-
quired. A series of code-rings is possible
when several stations are included in any
one Forest Service network.

PorTABLE METAL

FirE EscaPE

NEW fire escape which combines the
strength of a permanent fire escape
with the portability and ease of handling
of a rope ladder is shown in one of our
illustrations. A product of Engineering

Development Company, this unit may be
anchored on any window sill without diffi-
culty, and then dropped to the ground as
one would drop an ordinary rope ladder.
In the 16-foot length for a two-story build-
ing, the ladder weighs 15 pounds, while in
the three-story length—24 feet—the weight
is 20 pounds. The load capacity is 1800
pounds, and each rung, which is built in
the form of a stirrup, has a footing of
4 by 9% inches.

FirsT YEAR OF THE
CIviL AERONAUTICS
AUTHORITY

T was quite appropriate that at the com-

pletion of the first year’s work of the
Civil Aeronautics Authority, Chairman
Robert H. Hinckley should make public a
statement as to its own activities and those
of civil aviation as a whole, which, from
every point of view, have been highly satis-
factory.

In June, 164,578 passengers were carried,
or 64 percent more than in the correspond-
ing month of 1938. During the first six
months of 1939, 1627 airplanes were pro-
duced, while in the same period for 1938
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Business
begz'ns with BUYING

o A manufacturer must buy be-
fore he can sell. He must buy the
raw stuff that goes to make the fin-
ished product; he must buy machin-
ery and the plants to house it, and
must hire the men without whom
the finest equipment in the world
would be just so much worthless
scrap.

o In our particular case, being a
large manufacturer, we are first of
all an enormous buyer. If all of the
copper wire we buy in a single good
year were converted into sixteenth-
inch wire, the strand would stretch
over 209,000 miles—enough to
wind eight times around the Earth.
And the insulating yarn we buy
could be looped 36 times from
Earth to Moon.

* We use enough steel and iron
each good year to build two rail-
road tracks 2,290 miles long—ora
couple of Oakland Bay Bridges.

» We buy a lot of gas, oil, hy-
drogen, nitrogen and oxygen; we
are a huge consumer of gold, silver,
mercury and tungsten. You won’t
find the kind of sapphires we use
for bearings in a jewelry store—nor
would you find a jewelry store in
the world that could supply the
20,000,000 jewels we need each
year. We even buy diamonds and
use them as dies for drawing very
fine wire. Though most of our pur-

chases run into tremendous quan-
tities, one of them, last year, amount-
ed to just one ten-thousandths of a
gram. That was radium, and it cost
$300.

 Every one of the forty-eight
states and Alaska are important sup-
pliers of ours. Twenty foreign coun-
tries contribute materials not pro-
duced in America. Almost literally,
every industry and every farm pro-
duces something that we use.

» “What in the world can a farm
grow for Westinghouse?”’, you ask.
Justto name a few things—oat hulls,
molasses, grain and sugar cane for
alcohol, dextrine from corn, flour
and straw for making foundry cores,
lard, sugar, lumber and tapioca;
also leather, wool, cotton and meat
products. It all adds up to this. Each
yearwebuymorethan $100,000,000
worth of the products of industry
and farmers. Some of our people
have estimated that these purchases
give work to about 36,000 persons
annually. This is in addition to our
own 43,000 employees who fabri-
cate these materials into a vast num-
ber of machines and appliances
which increase the permanent
wealth of America.

* Who gets this wealth? Why,
the industries and farmers who sold
the materials to us, of course. It’s
really nothing but an elaborate
process of swapping. We swap what
we make for the materials needed to
make our products.

o That’s why we cannot con-
sider ourselves as a separate indus-
try. Along with thousands of others,
we are merely an essential cog in
the tremendous process which has
created American prosperity and
the American way of living.
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on for Chemists, Engi-
TECHNICAL BOOKS i Prici e
allurgists, Students.
These books are going fast! Take advan-
tage of the reduced prices while you can!
Pzébli.rher;s O(éR L
riginal SPECIA
TITLE Price PRICE
Agricultural Chemistry, Fraps . $2.00
Astronomical Physics, Stratton 1.50
Beet Sugar Chemists’ Hdbk., Moeller« Krause... .75
Blacksmithing & Forging, I. ol 1.25
Carbonization, Low Temperature, Gentry.... . 1.50
Chemistry in the Home, Firth........................ .00.. 1.25
Chromium, by Aid of Electric Current, Leblanc .50.. .75
Cleaning and Dyeing of Rayon, Foster... .00.. 1.50
College Geology, Vol. I, Chamberlain.. .00.. 1.50
Colloid Chemistry, Practlcal Ostwald.. 25.. 1.50
Concrete Design, I. C. S.............. .50.. 1.25
Conductivity of Liquids, Tower .00.. 1.00
Cyaniding Copper Zinc, I.C. S 6.50.. 1.25
Cyanamid, Pranke 1.50 75
Determination of Sulphur in Iron & Steel, Pulsifer... 4.00 2.00
Diesel Operating Guide, Rosbloom 5.00 2.50
Einstein's Gravitation, Freundlich. 2.50 .75
Electrolytic Labs, Nissenson...... 1.50.. .75
Elementary Chemistry, Sutcliffe. 1.40.. .75
Elements of Economic Geology, Gregory 3.25.. 1.60
Elements of Physics, Merchant-Chant........ 2.50.. 1.25
Elements of Sugar Refining, Bardoff & Ball 4.00.. 2.00
Enzymes, Waksman........................cc.ceeeeeneenee. 5.50.. 2.50
Essentials of Quantitative Chemical Analysis, Scott... 2.50 1.50
Food Industries, Vulte & Vanderbilt.... 3.5 2.00
Freezing Point, Boiling Point, Jones... 1.2 .75
Geology of Coal Drifts, Slopes & Shafts, I. C. S.. 6.50 1.25
Glues & Glue Handling, Teesdale..... 3.00.. 1.50
Heat Theorem, The New, Nernst.. 3.50.. 1.00
Human Body, Martin.. 4.00.. 1.50
Hygiene, Practical, Ber, 1.50.. .75
Industrial Furnace Technique, Hermansen.. 10.00.. 3.00
Inorganic Chemistry, Howe...........ccccceueenenne... 4.00.. 2.00
Inorganic Qualitative Chemical Analysis, Day.. 4.00.. 2.00
Iron & Steel Work Chemists, Heess 1.25 .60
Kiln Drying, Practical, Kettle.......cccocoooimiiiiiiiioiiiiioiiiiiiii e 1.50
Lead-Electro-Metallurgy, I. C. S.. . 1.25
Leather Manufacture, Wilson..... .50.. 2.50
Line Charts for Engineers, Rose. .00.. 1.00
Long Vegetable Fibres, Oakley... .00.. 2.00
Lubricants, American, Lockhart . 4.0 2.00
Metallic Objects, Electrolytically, Pfanhauser.......... 1.50 .75
Metallography, Structural, Pulsifer......................... . 5.00.. 2.00
Metallurgy, Wysor R 6.00.. 3.00
Metric System for Engineers, Clapham.. 5.00.. 1.50
Milk, The Perfect Food, Godbole...... 2.50.. 1.25
Modern Biology, Cunningham. 3.00.. 1.00
Modern Magnetics, Auerbach 5.00 2.00
Natural Terpenes, Baker & Anderson 2.50 1.25
Nitroglycerines & Nitroglycerine Explosives, Naoum 7.50.. 2.50
Notes on Chemical Analysis, Craig.......ccccocuue....... 2.50.. 1.25
Oil Salesman’s Primer, Ettele 3.00.. 1.50
Optical Activity & High Temp. Meas., Jaeger.. 2.50.. 1.00
Optical Rotating Power, Landolt... 7.50.. 3.50
Organic Chemistry, Noyes... 4.00.. 2.00
Parachor & Valency, Sugden 4.00.. 2.00
Physical Chemical Evolution, Guye.... 2.50.. 1.00
Physical Chemistry, Exp., Van Kloos 3.50.. 1.00
Physical & Colloid Chemistry, Michaelis.. 2.0 1.00
Physico-Chemical Metamorphosis, Cohen.... 2.00.. 1.00
Planning for Good Acoustics, Bagenal & W 6.75.. 2.00
Plumbing Design, Nugey............... 6.00.. 2.50
Pulverized Colloidal Fuels, Dunn 10.00.. 3.00
Qualitative Analysis, Mason.... 1.00.. .50
Quantitative Analysis, Bassett. 4.00.. 2.00
Rain Making, Humphreys............. 2.00.. 1.00
Reinforced Concrete in Europe, Colby 3.50.. 1.00
Research Narratives, Flinn, Vol. I..... 1.00.. .50
Research Narratives, Flinn, Vol. I1.... 1.00. .50
Sales Technique, I.C. S 6.50.. 1.50
Science, Leading & Misleading, Lynch 2.50.. 1.50
Sparkmg of Steel, Pitios-Gat 2.00.. .85
Tanning Materials, Harvey 6.00 1.50
Theory of Brownian Movement, Einstein 1.75.. .76
Theory of Relativity, Freundlich... 2.00.. .75
Thermionic Phenomena, Bloch. 2.50 1.25
Waterworks Practice, Modern, Taylor... 5.00.. 2.50
Wood, Lumber & Timber, Hayward 10.00.. 3.00
Works of Geber, Russell....... 2.00.. .75
(To above prices add 10c for postage for each book.
For foreign countries add 35c for each book.)
r QUANTITIES LIMITED—ACT QUICKLY
For sale by SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y.
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only 850 ecivil aircraft were constructed.

Today 26,144 pilots hold certificates, or
6000 more than a year ago. There are 11,160
certificated airplanes or 1400 more than a
year ago. Even without the C.A.A. pilot
training there should be 36,000 certificated
pilots by the end of 1940, and 43,000 by
the end of 1941.

Federal airways have been increased to
a total of 25,000 miles, with improvements
in aids to navigation more than keeping
pace.

The C.A.A. flight training program will
give us 10,000 student pilots next year.

The Washington airport at Gravelly
Point is beginning to take shape, with work
proceeding rapidly under the supervision
of the Corps of Engineers of the United
States Army.

The existing system of scheduled airmail
carriers is now legally a public utility. Cer-
tificates have been issued which make the
existing airlines secure in their positions
and free to plan for further progress.

The safety record of the airlines has been
remarkably good. They flew 72,900,000 miles
per pilot fatality; 51,700,000 passenger
miles per passenger fatality; and 24,300,000
miles per fatal accident. These records are
nearly three times better than the same
records for the year 1938.

Technical developments have been equally
satisfactory. Ultra-high frequency radio
ranges operating at 63 and 125 megacycles
at Indianapolis and Pittsburgh have been
proved to be free of static whether from
natural or artificial causes. This freedom
from static, particularly in bad weather, is
one of the most important elements in air
transport radio communication and safety.
Contracts have been let for three units of a
new and approved type of ground direction
finder. The blind landing system nearing
completion at Indianapolis is one of the
most comprehensive yet devised.

The Safety Board has developed its meth-
ods of accident investigation, with hearings
conducted at or near the scene of the acci-
dent within a remarkably short time there-
after. The publication of reports after
such investigations has given aircraft con-
structors and operators much valuable in-
formation.— 4. K.

CHEAPER COPPER
PRrROTECTION ON

FiBer BAsE

OPPER has been valued as a protective

metal in building construction for
many centuries. However, its high cost mili-
tates against its use in many places where
it would do a superior job of protecting
against leakage or dampness. At least two
companies—The Sisalkraft Company and
the Angier Corporation—have provided an
inexpensive product for use in all types of
flashings, which combines the protective
value of a very thin copper sheet with the
strength and body of an adherent impreg-
nated fiber.

Both of these companies use very thin
sheets of pure copper completely free from
pin holes, produced by electrical deposition
of the copper on lead drums.

In the case of the Sisalkraft product, this
thin sheet is bonded under heat and pressure
to their own tough product called Sisalkraft.
The resulting sheet, which may be made in
different thicknesses for different installa-
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Courtesy The
Sisalkraft Company

How thin sheet copper, bonded to
a fiber base, is wused to water-
proof a parapet and damp-proof
the insulation under built-up roofs

tions, is flexible, will not kink or crack, can
be cut to fit with ordinary shears, and is
easily bent to place by hand.

The Angier Corporation’s product, called
Copperskin, is backed up with tough and
durable paper to provide the advantages of
regular 16-ounce copper at approximately
one fifth the cost. The backing material is
called Brownskin, is resilient, and can
stretch or shrink with the expansion and
contraction of the copper due to tempera-
ture changes.

FrozEN SoLAR
ENERGY

LORIDA sunshine shed its glow at the
New York World’s Fair one day, playing
a role in ceremonies at the Florida State
Exhibit Building. Flown from Jacksonville
in inert form, the sunshine had been ab-
sorbed by luminescent powder and “canned”
by being frozen in liquid air.
The feat of rendering solar energy inert,
then transporting it nearly 1000 miles and
releasing it, is believed to have been accom-

Mr. Hibben measuring a quantity
of powder such as was used for
demonstrating “canned” sunlight
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THERE IS ONLY ONE “WALDORF”

Its towers, sharply etched against the sky, are modern

as tomorrow . . . yet its tradition of hospitality goes back to a

grand and spacious age.

Its glamorous restaurants, favorite gathering-places of

metropolitan society, are vibrant with music and gaiety . . .

while above, its rooms are star-quiet in the night, peaceful as
the hills of home.

Its guests include the great ones of a busy world . . .

and the quiet, unassuming people who make that world go

’round.

%
THE WALDORF-ASTORIA

PARK AVENUE . 49TH TO S0TH STREETS « NEW YORK
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Experimenters — Schools — Field Workers

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

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

An Accurate Balance at a Price
Within the Reach of All

Sensitive to 2/50 gram
Weighs up to 100 grams
Compact—No loose parts
Modern, durable construction
Small convenient size

Handsome streamline design

Now permissible for auxiliary use in

drug stores (N. Y. C. Serial B17.)

Never before a balance with ull these exceptional features!

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

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

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

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

BENNETT BALANCE—$8.00 plus 40c Postage

Tech Editorial Service, 26 West40th Street,New York,N.Y.

De Luxe

Library
Editions

of

SCIENTIFIC

AMERICAN

Make them yourself; protect and preserve your copies with a

PERMO LIFETIME BINDER

It bolds @ year's issues
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plished successfully for the first time. It
was directed by Samuel G. Hibben, lighting
engineer for the the Lamp Division of the
Westinghouse Electric & Manufacturing
Company.

In absorbing light energy, scientists be-
lieve, the luminescent powder actually
undergoes a temporary change in physical
structure. The theory is that the outermost
orbits of electrons, which make up the
molecules and atoms of the powder, are
distorted or literally moved from one energy
level to another when excited by impinging
light, actually imprisoning some of the light.

Then, just as a piece of sponge rubber
springs back to its original shape on being
released from the hand, so do the electrons
tend to return to their normal positions, and
in so doing, give out the light energy they
have imprisoned.

ELEcTROMETRIC pH
STANDARDS
IME-SAVING capsules of chemicals in

powder form are now available for use
as reference standards for checking elec-
trometric pH apparatus. The “Hydrion”
Buffer Standards, as they are called, when
dissolved in the proper amount of distilled
water, make solutions, the pH of which
have been electrometrically checked by
the manufacturer. Five different standards
are offered, ranging from 3.0 to 9.2 in pH
value.

STORYTONE

N electrical musical instrument that cap-
tures all the richness of tone, volume,
and color of the grand piano and is housed
in a cabinet no larger than a spinet, has
been developed by RCA engineers in col-
laboration with craftsmen of the Story &
Clark Piano Company. The new instrument
will be marketed through Story & Clark
dealers under the name Storytone “Voiced
by RCA Victor.”

Providing the music of the piano, the
radio, and the phonograph, the Storytone
utilizes specially designed electrical ampli-
fying and speaker equipment to reproduce
the full range of tones with sparkling clarity
and brilliance. The volume is easily con-
trolled by a single knob located at the end
of the keyboard panel. The range is so flexi-
ble that a single turn of the knob produces
the softest whisper of a note or brings forth
the full tonal blend of a powerful crescendo.

When the volume control is adjusted to
conventional piano range, the Storytone ri-
vals the largest concert grand piano, and
when the amplifier is turned low or com-
pletely off, a pleasing harpsichord effect is
produced. In addition to the customary
“damper” and “soft” pedals, the instrument
is equipped with a “swell” foot pedal with
which organ effects may be produced through
regulation of the amplifier volume.

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

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

Bench of the Storytone, opened
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Used in conjunction with either a radio or

D oot s oo 0o [|INDUSTRIAL and LABORATORY EQUIPMENT

programs or recorded music. A special piano
bench has been designed which contains a AT UNUSUAL VALUES
radio and phonograph located separately in
two sliding drawers placed directly beneath
the seat. A simple plug-in connection per- I

HEAVY DUTY TWIN AIR COMPRESSOR

Complete automatic twin cylinder out-
fit fully equipped with a heavy duty %4
H.P. motor, air tank (300 lbs. test—
150 Ibs. A.W.P.), automatic adjustable
pressure switch, gauge, check valve,
._ : safety valve and drainer, etc. Delivers
e 0 : 150 Ibs. pressure. Displacement 1.7 cu.
ft. per min.

————————
e — .

Model SH T 4
127 x 247 tank A.C. 110 v. 60 cycle. ... $47.50

16” x 30” tank A.C. 110 v. 60 cycle. .. .. $57.50

Large stock of air compressors, ¥4 H.P. to 20

H.P., A.C. and" D.C. all voltages. 1 to 120

C.F.M. displacement, built for all requirements.
Additional data on request.

BRONZE GEAR AND CENTRIFUGAL PUMPS

Musical versatility
Suitable for Marine, Labora-

mits easy operation of either instrument. The
Storytone may also be played while the ra-
dio or phonograph are in operation.
Unaffected by either temperature or hu-
midity changes, the instrument’s tone is de-
veloped electrically through a seven-tube am-

tories, Factory, Home, Etc.

CENTRIFUGAL —>

No. 1 Centrifugal Pump only, mlet %" outlet %” Prlce g 9. (5)((]) Wlth A C. motor $22 83

X . B No. 4
plifier of 20 watts output. Set in motion by No. 9 « “ “ woqpr o« g Rao $20 50 ¢ o« o« $3| .00
the percussion of .the striking ha'mme.rs, the No. 1% Gear Pump only ¥ Price § 9.00 With A.C. motor §22.00
mechanical vibrations of the strings induce No. 2 “ “ Sy $10.00 - $23.50
corresponding electrical vibrations in the 1138' i = o f//g,, » z:égg L ggg 38
coils of magnetic pickups. These electrical No. 7 “ « e gmow o §1500 ¢ <« $32)50

i i i i No. 9 “ . L T $16.50 a¢ o $45.00
vibrations are then amplified by radio tubes N W @ W iy” « $4B50 <«  «  onrequest

and converted into audible musical tones by
a powerful high-fidelity loudspeaker.

Latest Model Compressor
Suitable for
FACTORY, LABORATORY or HOME
Quiet—E fficient—Power ful

Junior Arc WELDER

OR garages, blacksmiths, construction
engineers, machine shops, and others, a
new 200 ampere arc-welding unit, either
belted or direct-driven, has been developed

Operates drafts and dampers automatically.

by the !_Amm?ln Electrlc Company. A o Keeps uniform temperature in your home at
pact unit, with its own control board, this all times. Consists of a Honeywell all electric
: : : : control motor, General Electric thermostat,
weldlng unit welghs approxlmately 320 with all accessories ready for installation.
pounds. Complete ...v.vvurinnennannans $14.50

General Electric Immersion Heaters

Orp BuiLpinGgs MADE

Fire REsisTANT

OUR out of every five deaths caused

by tenement house fires—tlfat annually

take a toll of hundreds of lives in American
cities—can be prevented.

Suitable for heating liquids, tanks, kettles, etc.
(1 KW raises temperature 100°F 3 gallons per hour.)

Fitted for 115” iron pipe thread. Can be used as 110, Ideal spraying outfit for all liquids such as paints,

: 220 volt or 3 heat 110 volt. enamels, etc. Can also be used for cleaning, tire

A four-year campaign by the New York 2(;3 vv“llazg ......... $6.00 éﬁgg vvgatttt ....... 23;: 1nﬂ1;1t11§r}g,tand general purposes. Equipped th}E’Gen-

1 1 - atl ..... att ........ - era. ectric, /4 a.c. motor. Qulncy air com-
bulld]ng department to make Old Law. tene 3000 Watt ...... $12.00 pressor, adjustable safety valve, and 100 lb. air
ments more fire-safe, has succeeded in re- auge. A heavy duty Plummer spray gun with 15

. . eet of hose. Weighs only 60 lbs. Pri
ducing the number of deaths resulting from Complete and ready tor operation. $39.50
general conflagration in them from 38 in
1934 to 7 in 1938.

The campaign, backed by State legisla-

COROZONE
OZONATOR | EDISON MOTOR

An electrical device 110 volt a.c. or d.c.

g 3 that t, di- with governor. 10

tion, Is an effort”tf) make the average Qld ngf;y “oxygen ‘into | Watts. Double shaft.

Law “tinder box” into a more fire resistive ne.  Revitalizes | Price ..... $3.50
and deodorizes the air. Sunable for laboratory, fac- Variable Rheostat

building by requiring that it be equipped
with a fire-resistant cellar ceiling, fire-re-
tarded stairwells, and modern stair-type fire
escapes.

tory, office or home.

7.50 | for above.. § .95

MOTOR DRIVEN FORCED DRAFT BLOWERS
TYPE  HP.  RPM. CU.FT.MIN. INLET ~ OUTLET  PRICE

The total cost of all three improvements, 0 1/30 1750 160 41" 33,” $18.00
. g : 01/; % 1750 350 615" 33" 20.00
according to general estimates, is about i iin0 e 6 2n atg 2500

$50 a family—inexpensive and permanent

life insurance for the families protected.
Fire-retarded stair halls, the basis of the

new fire protection, is a comparatively new

contribution to building safety. It is an PIONEER AIR COMPRESSOR CO., Inc.

attempt to make the ordinary wood stud 120-s CHAMBERS ST. NEW YORK CITY, N. Y.

and plaster stair-hall walls of the average

% 1750 950 (7% 6 30.00
PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY.
OTHER VOLTAGES ON REQUEST.
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tenement house more fire-resistant so that
they can confine the fire to its place of
origin instead of serving as a giant flue for
the flames from first floor to roof.

Various methods of fire-retarding are
today approved by the New York Building
Department. The simplest method, how-
ever, is one which requires no changing
of existing construction. Widely used in
New York City, it employs granulated min-
eral wool, a fireproof material with excellent
heat-stopping properties that has been used
for many years to insulate the roofs and
side walls of building against heat and cold.

This same material is easily adapted to
stair hall fire-retarding. Small holes are cut
into the existing plaster and the mineral
wool is then pumped into the hollow parti-
tion to a pressure of ten pounds per square
inch. The result, which complies with
Department standards, is a five and a half
inch wall with a thick inner fireproof core.
By effectively withstanding a temperature
of 1700 degrees, Fahrenheit, for one hour,
such a wall prevents the spread of the fire

and permits the safe evacuation of the
building.

STEEL
DURING 1939, the research pro-

gram of the steel industry con-
templates a total expenditure of
approximately $10,000,000. This is
15 percent more than the total of
$8,700,000 which was spent for the
same purpose in 1929.

120,000 PicTURES
PER SECOND

HAT is believed to be the fastest

camera in the world, shooting 120,000
pictures per second, does not employ glass
lenses. Instead, it has 1000 holes .01 of an
inch in diameter, or approximately the size
of a pin-hole. The drum-like camera is used
in the study of electrical arcs so that en-
gineers may analyze the behavior of such
arcs in circuit breakers and other electrical
apparatus.

The cylinder is 14 inches in diameter and
is driven by a Y5-horsepower motor which
speeds up to 7200 revolutions per minute.
At such a speed, each of the 1000 pin-hole

Pinholes — 1000 of them —are
mounted within the larger holes
on the high-speed camera cylinder
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It is almost beyond belief
how easily you learn to
speak a foreign language
by the Cortinaphone
Short Cut Method.
, Thousands upon
thousands of people
in all walks of life
have learned—

“The Cortinaphone” is a
product of the Cortina Acad-
emy, Established in 1832.

SPANISH ¢ FRENCH
ITALIAN ¢ GERMAN

in this natural learn-by-listening way. Don’t just
wish you could speak a foreign language—you
CAN! Our Proo}Pzn5Days Offer is your guar-
antee of complete satisfaction.

FREE BOOK RUDY VALLEE Says . . .
Write at once . . delighted with the re-
for our free sults from my Spanish Cor-
book. “The tinaphone Course . my
C s o new French and Spanish in-
ortimna- valuable to me in broadcast-
phone  Short- ing and recording . . .
Cut” which SIDNEY CHAPLIN Says . . .
tells how you Cortinaphone has been a
can learn  to great help to me in acquir-
it k £ ing a practical knowledge of
LS TS both French and German
eign language which has proved so useful
at once. Féx;my iv%k ERRE
NK THE AYS o o o
CORTINA The pronunciation on the
records is remarkably clear
ACADEMY d areind kkbl kl o
f your text books make
Suite 1511 possible to learn quickly .
LO5West 40th St., Cortinaphone has my whole-
hearted endorsement.
New York, N. Y.

‘“ERASES EVERYTHING BUT YOUR SINS :

Beegee Erasers for erasing writing, India, printing

and typewriter inks, retouching negative high
lights, polishing small surfaces and hosts of other
uses. Has highly abrasive, adjustable brush. Re-
places knife erasers and acids. Holder 4” long,
slightly thicker than a pencil. Nickel plated.
Lasts a lifetime. Refillable. Postpaid, 50c each.
Extra brushes, 15c.
de Wilde Co., 215 Fourth Ave., N. Y. C.

NEW AUTOMATIC ADDER, $3.75

Y Makes adding easy. It’s accurate, |
quick, durable and easily operated.
T Capacity 8 columns. Save time, brain

work and errors. 85,000 pleased
g owners. Fully guaranteed. Price
$3.75 delivered. Agents wanted.

1&1-1

Booklet
“ONE and ONE is ONE”

25 cents.

(Leaflet Free)

THE MONOGRAPHIC PRESS

106 Washington Street

Fairhaven, Mass.

J. H. assett & Co., Dept. #1,Box302, Altadena, California
e e e e e el
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The pin-hole drum, carrying film
of the high-speed camera, revolves
behind opening at right center

openings is open for only 1/120,000 of a
second. The size of each of the 1000 pictures
taken by the camera, with a single film, is
nine millimeters square, or about one third
of an inch on a side.

While intended primarily for the study
of electric arcs, other applications for this
camera may be found.

TaE CHEMICAL STRUCTURE

or Vitamin K

HEMISTS working independently at

two different institutions, Harvard
University and Saint Louis University, have
determined the structure of vitamin K, the
blood-clotting principle. The structural
formula, according to the chemists, is
2-methyl-3-phytyl-1, 4-naphthoquinone.

The synthetic vitamin was checked by
comparing spectra, color reactions, anti-
hemorrhagic activity, and chemical prop-
erties, with those of the natural vitamin
obtained from alfalfa.

The synthesis is declared to be an effi-
cient and practical one suitable for manu-
facturing purposes, and the pure vitamin
is thus made available for use in medicine
to prevent and control hemorrhages.

VERSATILE
DEHYDRATOR

HE Henry Cartridge Dehydrator, orig-
inally designed for air conditioning and
refrigeration, is finding increasing use where
need exists for removal of moisture from
chemicals in solution, and in air drying.
The major features of this Henry dryer
are its patented dispersion tube and re-
placeable dehydrant cartridge. The per-
forated dispersion tube—exposing the en-
tire volume of dehydrant to penetration by
the fluid or air—extends along the center
axis of the dehydrant column. This con-
struction is claimed to reduce the pressure
drop, prevent channeling and resultant loss
of efficiency so often found in dryers of
conventional design.
Refill cartridges make recharging of these
Henry dryers exceptionally simple and easy.
Cartridges are available charged with acti-
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51 SMOKERS’

BAift Co nhmatln 1

Fine rustic-finished, sterling
silver banded Corsican
Briar. Regimental-striped
silk- cgvared pouch thh

tan lmmq quatanteed for l
full year. Foil of Surrey’s
famous Royal Hawaiian
aromatic tobacco. Foil of
slow-burning, cube cut, full-
bodied Scotsman tobacco.
All for only $2.00. Complete

satisf qua

(/shape desired) JJJ(/C/J

JOHN SURREY, LTD., 72 Nassau St., N. Y. C., Dept 6
Enclosed please find $2.00 for gift combination.

COUNTS

in applying for patents. Don’t
risk delay in protecting your
invention. Send sketch or model
for instructions or write for
FREE book, ‘‘Patent Guide for
the Inventor,”” and ‘‘Record of
Invention” form. No charge on
how to proceed. Prompt, care-

FREE BOOK
Contains valuable infor-
mation relating to patent
protaatd re. 4 copy will be
eent to you without charge. . N
Write: ful, efficient service.

CLARENCE A. O'BRIEN AND HYMAN BERMAN
Reglstered Patent Attorneys
5487 Adams Building, Washington, D. C.

e

QUICKER, EASIER WAY

TO TRAIN FOR

ACTUAL WORK ON

- Iz REAL MACHINERY
IN MY
CHICAGO SHOPS

If you are not getting ahead—If you see no
future ahead of you in the work you are

now doing—then you should give serious

thought right now to your future.

Electricity offers to the fellows whe will
prepare for them, many opportunities as
salesmen, as construction men, power house
operators, electrical maintenance men, and
in countless other branches.

Here at Coyne we will give you 12 "weeks’
practical shop training on motors, gen-
erators, armatures, construction work and
many other branches of Electricity. Be-
cause my training is ‘“‘Learn by Doing’*
training, you don’t need previous elec-
trical experience or advanced education.

Pay Tuition AFTER Graduation
If you are short of money you can still get
this training—f or gou canpay down asmall
amount and the balance of your tuition
will be financed for you. If you need
part time work we will help you get it
and we will give you valuable employ-
ment assistance after you graduate.
Mail coupon today and I’'ll send you
my big free book and all the details.

LEWIS, President

[T

1 COYNE ELECTRICAL SCHOOL

§ 500 S. Paulina St., Dept. 89-87, Chicago Il

] Please send me your big free book and all the facts
j§ about Coyne training.
1
[]
1
1
[ ]

NAME........ciiveeenens ceee
ADDRESS. ....iiiiiiiiiiiiiiiii i cesen




POWER
FOR ONLY

_ &?- 320.00

at a price within your means. This
fine quality 425-power Wollensak Mi-
croscope revezals to your startled eyes
| thousands of Nature’s hidden life
. forms—some of rare, gorgeous beauty,
others monstrous and horrid.
You see them in sharp detail
—clearly, impressively defined.
Magnifies from 100 to 425 di-
ameters, in steps of 25.° A life-

time of use for only $20. Also
150-power at $14.50. At
stores or direct, postpaid

(or C.0.D.).

WRITE FOR FREE BOOK!

Wollensak Optical Co., 774 Hudson A

® Now all the marvelous thrills of
viewing Nature’s wonders can be yours

AUTHENTIC REPRODUCTIONS OF
PREHISTORIC & MODERN ANIMALS

ROYAL BRONZE

FINISH
3 5 EaCh

Postpaid
24 Subjects, Including:
Brontosaurus  Frog Squirrel
Fawn Stegosaurus Turtle
Rhinoceros Sea Horse Polar Bear
Penguin Lion Steer

Send for our complete illustrated list

SELLRIGHT GIFTWARES CORP.

820 Gates Avenue Brooklyn, N. Y.

@ Your personality is judged by your every-
day conversation. Whatever you say can
and always should reflect your real abilities.
Are you sure yox make a good impression

every time you talk?

..In your conversation lies the opportu-
nity for social and business advancement
—new friendships—new contacts—popu-

larity—promotion—in short, SUCCESS.

© You may have this booklet FREE. It
describes in detail a simple and practical
method for self-training in conversation

—in your own home.

This unique method is e
heartily endorsed by —
leading educators.
® Acquire ease and skill )
in conversation. This
booklet tells you how.
Mail coupon or write to D i
Conversation Institute, venhures
Dept. 2286, 3601 Mich- @ mo
igan Blvd., Chicago, Ill. onversalion

Conversation Institute
Dept. 2286, 3601 Michigan Boulevard
Chicago, Illinois, U. S. A.

Please send me your free booklet “Adventures
in Conversation.”
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vated alumina, Drierite, barium oxide, cal-
cium oxide, or anhydrous calcium chloride.
The flange shell construction of the dryer,
which is distortion-proof, speeds removal
and replacement of cartridges. Dehydrators
are obtainable in a complete range of ca-
pacities.

“FLOATING” BRAKE

LiNiNeg

SINGLE piece of “floating” lining is

a novel feature of a new design brake
adopted for the recently-announced Crosley
car. This lining is not riveted, but “floats”
freely between the brake shoes and the
drum, thus affording braking action on both
its surfaces instead of only one side as

The lining “floats®

in conventional brakes. An interesting fea-
ture of this brake is the “creeping” or slowly
rotating action of the lining, which dis-
tributes wear evenly over the entire lining
surface, thereby greatly increasing its serv-
ice life.

- Should it be necessary to replace the
lining after prolonged service, it is neces-
sary only to remove the wheel, withdraw old
lining by hand, and merely slip a new length
of lining in place.

The brake shoes, which provide about
350 degrees of contact with the inner lining
surface, are made of a special nickel-chrome
iron sufficiently flexible to conform exactly
with the drum contour when braking pres-
sure is applied.

FarLiNG DiamMoNDS
IAMONDS actually fall from the sky.

That real diamonds exist in meteor-
ites has just been demonstrated for the first
time by X-ray examination of hard, black
crystals in a specimen from the celebrated
Meteor Crater in Arizona.

The present specimen was obtained not
long ago by the Smithsonian Institution, and
some of the suspected diamond inclusions
were ground out. They were turned over to
mineralogists of the Geophysical Laboratory
of the Carnegie Institution of Washington
for study by the most refined methods, with
the result that the true nature of the inclu-
sions no longer is in doubt.

The conditions under which meteorites
probably were formed would be favorable
for the formation of diamonds, provided the
requisite carbon was there in the first place.

Demonstration that the inclusions actu-
ally are diamonds recalls the futile efforts
made to drill into Meteor Crater in the hope
that a big diamond mass would be encoun-
tered. After drilling straight downward for
about 1200 feet the drills struck a resistant
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Marlin Razor Blades

0ld Company Slashes Selling
Costs—Offers 40 First Quality
Blades for Half a Dollar

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

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

Made of the finest Swedish surgical
steel, for standard holders, Marlin blades
are offered at the unprecedented price of
8o for one dollar, 40 for fifty cents. Un-
der the company’s ironclad guarantee,
you can try these new blades without
risk. Use five, and if you do not find them
equal to the best, you may return the
balance and get your money back.

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

The Marlin Firearms Co.,
65 Willow Street, New Haven, Conn.
Enclosed is ........ for which send me, postage
paid, ...... Marlin Surgical Steel Blades, Double
Ldge Style, under your money-back guarantee.

40 for 50c 80 for $1

Easy Terms
Only 10c a Day

Bave over 14 on all standard office
models. Also portables at reduced prices.

SEND NO MONEY

All Iats modals completely refinished 1fke
brand mpew. FULLY UARANTEED.
Big free eatalog shows actusl machines
da full colors. ni.cwn prices.  Bend at onoe.
Fros course in typing Included.

International Typewriter Exch., 5:;!. 1198. Chicaga

SHORT-CUT ARITHMETIC

Accountants, bookkeepers, teachers, clerks, time-
keepers, save time and insure accuracy. Abso-
lutely NEW METHOD from entirely new angles
—swift, sure. Complete 50c coin or stamps.
Arith-Magic, Dept. T, Maywood, Illinois.

rfrial

COMPLETE HOME-
STUDY COURSES
and educational books,
slightly used. Sold,
rented, exchanged. All
subjects. Money-back
guarantee. Cash paid
for used courses. Full
details and illustrated 72-page bargain catalog FREE.
Write today!
L-243 Manhattan Bldg.,

NELSON CoO., Chicago.

You Audit the Accounts
of your Treasurer,
Why not your Insurance?

After all it is the
Basic Assurance of your
Investment

L.S. TREADWELL & Co., INC.
INDEPENDENT & UNAFFlLiATED ADVISERS

116 JOHN STREET NEW YORK

31 W. Monroe St.
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[ - Es’r_ablished 1853
Corn Exchange

Bank

Trust Company

13 WILLIAM STREET
and

74 Branches located in
Greater New York

Member of the Federal Deposit lInsurance
Corporation

lgl]‘yél 1% The Apex Slide Rule

\‘ 111 'é'éf% 83 india. The O Seale io 257 long and

l\lllllll” HH[HH[

in our former ads in . The illustration
showsn lnll alze portlon of the seales. Any-
ith % eve-sight can easily use
t)us rule Undoubtediv the greatest slide
rule vnlue on the present market. Order
Moneyv refunded if you are not
E'\hiﬁcd Pnce with Instructions, $5.00.
Cash or C.0.D. Circulars free.

Gilson Slide Rule Co., Stuart, Fla.

the same scales as the Midget, descnbed
Rnn'urﬂn 1l

Slide Rule Makers since 19156

GEARS

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

lineiscarried inour
Can also quote on special gears of any kind.
Send us your blue prints and inquiries.

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

Salaried Positions $2500 to $15,000

Our confidential system (hiding your identity) works
for you; serves to increase your salary; promotes you
for high salaried executive positions at moderate cost.
If you have earned $2500 or more; can prove it, write
for valuable information. No. 34, Executive’s Promo-
tion Service, Washington, D. C

ELP ror INVENTORS!

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

CRESCENTTOOL COMPANY, Dept.H,Cincinnati,0.

CARD and PHOTO
STEREO-MIRROR

The only scientific single picture
stereoscope on the market.

PRICES $2.25 and $3.50

Now you can have a miniature

STEREO-MIRROR for only $1.00.
Send for leaflet
NU-MIRROR CO., Bridgeport, Conn.
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material through which they could not pene-
trate. Efforts to sink a shaft were defeated
by striking water. Geophysical experiments
indicated a very heavy mass in the neighbor-
hood. None of this, of course, would be
accepted by geologists as positive evidence
of the existence of a large diamond mass.
There is even some question as to whether
the “shooting star” responsible for forming
the Meteor Crater actually penetrated the
earth at all. It may simply have exploded
and its fragments scattered over the neigh-
borhood where many of them have been
picked up in the past century.

The diamonds found in the Smithsonian
Institution specimen are not of gem quality.
They are very good black diamonds—even
more valuable than medium-rate gems be-
cause of their use in industry.

SwEETS FOrR HicH-
FryiNnc BoMBERS

WEET emergency rations may be car-

ried by pilots of bombing planes cruis-
ing at 11,000 to 20,000 feet altitude and
peering at the darkness of a blacked-out
city, to counteract difficulty in reading their
brightly lighted instruments. This may be
concluded from experiments reported by
Dr. Ross A. McFarland.

Adaptation of the eye to dark and light
is seriously affected by lowered oxygen
pressure, Dr. McFarland and Dr. W. H.
Forbes found at Harvard University, but the
effect can be counteracted by a dose of
glucose. The eye fails to adapt normally
because the amount of oxygen in the nervous
tissue is decreased. The trouble is in the
nerve elements of the retina and central
nervous system, not with the photo-sensitive
substances in the eye.—Science Service.

WALL MOISTURE

DETECTOR

AINTERS, plasterers, architects, build-
ing managers, waterproofing contrac-
tors, and others will find use for a new and
simple instantaneous moisture detector an-
nounced by Colloid Equipment Company,

To record wall moisture content
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WHICH CONTROLS YOU?

Science says that the chemical elements compos-
ing a man’s body may be bought for sixty cents at
a pharmacy shop. But the real part of you is the
infinite, creative power within—it makes YOU a
living, vital being.

By the proper use of this creative, sleeping force
within you, you can DOMINATE YOUR LIFE
and MASTER THE CONDITIONS WHICH
SURROUND YOU, The Rosicrucians have shown
thousands of thinking men and women how to use
this infinite power. Learn to direct the inner
processes of your mind.

This Free Book Explains

The Rosicrucians will send the SINCERE
SEEKER a free copy of the new book, ‘“The Secret
Heritage,”’> which tells how you may become a
student of these age-old truths, Address a letter

(not a postcard of curiosity) to:
Scribe C.P.E.
The Rosccrucians
—AMORC—

SAN JOSE, CALIFORNIA

“The Rosicrucians are NOT a
religious organization.”

NTED: MANUSCRIPTS

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

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

FRE

25000 books of all pub-
lishers listed in our 45th

BARGAIN CATALOG

‘BOOKS

Annual, Bargain Catalog of 320 pages. Old-time
favorites—latest ‘‘best sellers.” Reference, Fiction,
Juvenile, History, Scientific, etc. Supplying schools,
colleges, libraries and thousands of individual cus-
tomers. Send postcard today for our new 1940 catalog,
“Bargains in Books.”

THE BOOK SUPPLY COMPANY, Dept. 190
564-566 West Monroe St., Chicago, Illinois

ALNICO MAGNET BARS

Strong

enough

to
T FLOATS s balance in mid-air. PAIR‘r
Can be used 90
G ——— Tor hundreds
of

experiments.

Please Include Postage.
BIANMDeyStNC.
Established 1923

Experimental and Model Work

Fine Instruments and Tine Machinery
Inyventions Develope
Special Tools, Dies, Gear Cuttmg. Etc.

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

POOR
"EYESIGHT?

Try the new
PIKE Electric
Reader

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

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

E. W. Pike & Co. Elizabeth, N. J.
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more than a FINE WATCH
A 5-way

SCIENTIFIC
INSTRUMENT

STOP-WATCH TACHOMETER

TIME-OUT
® Keeps perfect time—hand fitted
® 1/5th sec. stop-watch ® Tacho-
meter for M.P.H. speed over meas-
ured distances ® Telemeter for
measuring distance from observer
of sound, the source of which is Guaranteed
visible ® Time-out for timing any é%’m‘},’;itge‘iz'ﬁs-
interrupted operation @ 17 Jewels faction or money
—Precision movement—Stainless s}feﬁk or Mfgf
Steel Case. or order C.O0.D.
Gold Filled Model .. List $70.00 — Special $49.00
14K Gold Model .. List $125.00 — Special $87.50
ARISTO, the aristocrat of modern watches.
This precision watch is built to last a lifetime—
you now can afford the world’s finest.

A R I s T IMPORT CO., INC.

Sth Ave., N.Y.C., Dept. SA 11

List $50.00
NOW ONLY

$35.00

Sent Post Paid

—WANTED

to cast Christmas Goods, 5 and 10cC Novelties,
Toy Autos, Ashtrays, etc. Can be done in
any spare room, basement or garage and no
experience necessary. A rare opportunity
to devote spare or full time to profitable work.

Write Dept. S.

METAL CAST PRODUCTS CO.
1696 Boston Road New York City

SPECIAL '37 RIFLE CAL. 30-06

Assembled, refinished and proof tested. Used selected
barrel, 24”, heat treated receiver, properly head spaced.
Suitable for Legion Posts and Hunting. Length 447,
weight 9 lbs., shipping weight 16 1bs. Price $18. Cata=-
log, 286 pages for 50 cents. New circular for 3¢ stamp.

FRANCIS BANNERMAN SONS 501 Bway. N. Y. City

When you write to advertisers

The Editor will appreciate it if you
will mention that you saw it in

SCIENTIFIC AMERICAN

INCORPORATED, MARTFOAD Comm

O INVENTIVE

INVENTORS: Send immediately for your copies of
‘“Patent Protection’

our big new FREE BOOKS,
and ‘“Selling an Invention.” Sixty-eight pages of in-
teresting facts. Tell how Patent Laws protect you;
kind of sketch or model needed; simple steps to

take without cost; how successful inventors have

secured financial assistance; show interesting in-

ventions; illustrate important mechanical move-

ments. Other men have read and profited by these

books. With books we also send Free Evidence of
Invention form, that you can use to establish date
of disclosure. Prompt service, reasonable fees, de-
ferred payment plan. Strictest secrecy. Highest ref-
erences. Write us today. The facts in our books are
worth money to the man with a good invention. Ad-
dress : Victor J. Evans & Co., Registered Patent At-
torneys, 120-M, Victor Building, Washington, D. C.
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Inc. It is used for testing plaster, brick, or
concrete surfaces before decorating them, or
for tracing leaks. It gives instantaneous
readings of “dry,” “wet,” or “very wet.”
This device is a simple electrical meter
with an extension cord on the end of which
is a handle containing two projecting
needles. These needles are punched into
the surface being tested, thus completing
an electrical circuit. The flow of current
between the needles and through the wall
at that point will thus register on the dial
of the meter without any calculations, the
amount of current flowing being dependent
upon the moisture of the wall. The circuit
used is said to insure the highest possible
accuracy regardless of whether the enclosed
battery is new or old. The dial may be
calibrated to meet special conditions.

YAwLs FOR THE NAVAL
AcCADEMY

S a result of efforts over a number of
years of high Navy officers to obtain
up-to-the-minute sail boats for the Naval
Academy for instruction in seamanship,
the Luders Marine Construction Company

Practical seamanship is learned by
midshipmen on yawls such as this

was awarded on their competitive design
the contract for building three Navy
yawls: Intrepid, Alert, and Resolute.

Each of these boats is 44 feet overall, 11
feet beam, and 6 feet draft, with 965 square
feet of sail and 9000 pounds of lead in its
keel. Accommodations are for eight mid-
shipmen.

They are designed to be the last word for
ocean racing and are equipped with Diesel
engines as auxiliary power. They will give
the midshipmen many opportunities to race
against civilian yachtsmen and are the
forerunners of an expected fleet of 12 to 18
boats.

Poison Gas

ERE are the most important known
poison gases which have been found
effective in warfare. Many of them were de-
veloped and used during the World War.
Possibly others, in addition, will be used
during the present war in Europe.
Mustard Gas. Chemically, dichloroethyl
sulfide. In pure state almost odorless. In

World War smelled like mustard or garlic.
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“Make Money
With

Your Camera”

Photo-Markets

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

Eighth Edition
Revised—Up-To-Date
50 Cents, Postpaid

SCIENTIFIC AMERICAN
24 West 40th Street New York City

THIS LABEL
helps us fight cancer

Thousands of anxious people,
every year, are directed through
New York City Cancer Committee
courtesy cards to hospitals where
their cases are diagnosed and
treated . . . either free, or in pro-
portion to their ability to pay.

Help save these lives! Your dollar
will do this. In addition, you will
receive a supply of Package Labels,
and our Quarterly Review giving
youthelatest information oncancer.

" NEW YORK CITY
CANCER COMMITTEE

of the American Society for the Control of Cancer
130 East Sixty-sixth Street, N.Y. C.

For $1 enclosed, please send me a supply of your
Package Labels. I understand that in addition
you will send me your Quarterly Review.

Name

Street

City. State.

rkrmu l'wmg ouln’d.s New York City and Long Ta-
«u mas write for local information to headquar-

mrim nh:xfm- rh G)N‘I‘Of of Cuncer,
m “Madison Avenue, Now Yor
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THE PROBLEM OF
THE WEIGHTS

ONTINUING our series of mathemat-
ical brain-teasers, we offer the Prob-
lem of the Weights. It is, according to the
author, a paraphrase of one which is over
300 years old, and one of the few really
good problems in arithmetic. The answers
and the solution will be given next month.
Meanwhile any correspondence concerning
this or previous problems should be ad-
dressed to Lieutenant Commander Leonard
Kaplan in care of Scientific American, 24
West 40th St., New York, N. Y. All letters
will be forwarded unopened.
It is desired to obtain a set of eight
weights for a beam balance such as is shown
in the accompanying sketch. They are to be

used for weighing to the nearest ounce any
object up to, and including, 205 pounds.
Each may be used on the left scale pan, or
on the right, or not at all. The problem
consists of three parts as follows:

I) Determine the magnitude of each weight.
II) Prove that eight is the least number,
and, that

III) These eight weights have the least
total weight of any set which will fulfill
the conditions of the problem.

Heavy, oily liquid of dark straw color.
Evaporates slowly at ordinary temperatures;
thus is a persistent type of gas. Frequently
diluted with another poison, chloropicrin,
to keep it liquid in colder weather. Has a
delayed action on body. First symptoms,
itching and blistering. Especially damag-
ing to eye’s cornea. In eye, tissue degenera-
tion begins two minutes after exposure to
dilute concentrations. If gas is swallowed,
symptoms of nausea, vomiting, and diarrhea
develop. Gas very penetrating. Goes through
ordinary clothing, rubber, and even leather.
Is 50 times more toxic than chlorine.

Chlorine Gas. First gas used in World
War. Two and a half times the weight of
air. Clings to ground. Fills shell holes, de-
pressions, and dugouts. Greatest action oc-
curs in presence of moisture. Major action
is on respiratory tract with symptoms of
choking, coughing, and suffocation.

Phosgene Gas. A combination of carbon
monoxide and chlorine. Resembling chlor-
ine in action but has a more delayed effect.
Is 10 times more toxic than chlorine. First
symptoms very minor. Its effectiveness
mainly due to initial innocuous character.
Its menace is revealed only after consider-
able gassing has occurred.

Lewisite. Chemically, chloro-vinyl-
dichloro-arsine. Developed secretly during
World War by Capt. W. Lee Lewis of U. S.
Chemical Warfare Service. War ended just
before gas entered combat use. Has all
blistering properties of mustard gas but

SCIENTIFIC AMERICAN

more effective because it has ability to
penetrate the skin. Three drops, placed on
rat’s abdomen, causes death in two to three
hours. Is powerful respiratory irritant. Pro-
duces violent sneezing. Another variety,
beta-beta-prime-chloro-vinyl-dichloro-arsine,
has less blistering effect but its irritation on
respiratory system is much more severe.

Toxic smokes. Chemically, diphenyl-
chloro-arsine and diphenyl-cyano-arsine.
Popularly called sneezing gas. Are really
finely divided dusts. Can pass through or-
dinary gas masks unless special filter at-
tachments are provided. Effective in con-
centrations of one part in 10,000,000 of air.
In higher concentrations, cause vomiting.
Considered as poisonous as phosgene in
equal concentrations.

Crying Gases. Twenty-three different
varieties used in World War. All intended
to produce temporary disability and con-
fusion. Favorite German lachrymatory gas
was xylyl bromide. Among the Allies,
chloropicrin was widely used.—Science
Service.

SOLUTION TO THE
PROBLEM OF THE
INTERSECTING CYLINDERS

HE problem offered last month was to
find the volume of the material removed
from a two-inch cylinder by a two-inch drill.
The axis of the drill was perpendicular to
and intersected the axis of the cylinder.
Here, as was promised, is the solution.
The illustration shows the section removed

I

!

from the cylinder. The radius of the cylin-
der is equal to the radius of the hole and
has been designated as a.

Taking sections in the manner indicated,
the volume, V, will be given by the expres-
sion:

Hence,
16 ,

=S a

3
And so for the specific value, @ = 1 inch,
given in the problem, the volume of material
removed is 5 1/3 cubic inches.
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“Most readable
—answers both
t h e personal
and the astro-
nomical ques-
tions.”

A. G. Ingalls

THE GLASS GIANT
OF PALOMAR

By David O. Woodbury

HE dramatic story of the concep-
tion and building of the 2zoo-inch
telescope, including a step-by-step ac-
count of the great mirror and of
scores of equally difficult problems
faced and solved as the work pro-
gressed. An accurate, detailed, and
completely readable running story, in-
cluding a technically sound explana-
tion of one of the greatest scientific
achievements of our times. The book
is based, to a large extent, on personal
visits to Corning, Palomar, and the
California Institute of Technology,
and reflects the results of long dis-
cussions with the men actually behind
the undertaking. Sketches by Russell
K. Porter and many photographs.
368 pages. $3.00

At all bookstores or

DODD, MEAD & COMPANY
449 Fourth Ave., New York

WANT a new business profes-

sion of your own, with all the

trade you can attend to? Then
a foot correcti

and in a few weeks earn big income in service fees—-
not medical or chiropody—easy terms for home train-
ing, no further capital needed, no goods to buy, no
agency. Est. 1894. Address

Stephenson Laboratory, 8 Back Fay,

Boston, Mass.

MANDEE Hobbies

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

EARN MONEY AT HOME

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

TOOL OF 1001 USES

A tool shop and power house in
one. Plugs in any electric
socket. Grinds, drills, polishes,
'\ cuts, carves, routs, saws,
B sands, sharpens, engraves,
all materials.
Write for free 64-page
catalog. Shows
Handees $10.75 up.
522\, CHICAGO WHEEL &MF 6. CO.

1101 West Monroe St.
Dept. SA Chicago, Ill
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People who insist on owning noth-
ing but the best are careful always
to pay enough to get the best. You
a Longines man’s watch
fo. $37.50—a ladies’ for $40.00, yet
only Longines watches have won:
10 Werld's Fair Grand Prizes
28 Gold Medals and more
Observatory Accuracy Awards
than ony other timepiece!
Surely—you will agree—it is econ-
omical to buy the best when the
best costs only a few dollars more

jeweler agencies. Booklet on request to
LONGINES-WITTNAUER WATCH CO., FIFTH AVE., N. Y.

THE WORLDS MOST HONORED WATCH
WINNER OF I¢
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Conducted By A. D. RATHBONE, 1V

INTEREST IN FIREARMS is traditional with American men; science
has so developed them that millions yearly find sport and recreation
in their use. Hence this monthly department presenting a wide variety
of discussion regarding firearms, their handling, and their accessories.
Suggestions from readers will be heartily welcomed.—The Editor.

INTRODUCTIONS ARE

IN OrDER

HE brotherhood of nimrods, gun
fanciers, and gun hobbyists is one fra-
ternity which particularly and readily lends
itself to new and lasting friendships. This
introduction of “Your Firearms” to Scien-
tific American readers is performed, there-
fore, with the pleasurable anticipation of
engaging with kindred souls in monthly
round-table discussions and arguments in
an informal, pipe-smoking sort of fashion.
Inasmuch as it’s “Your Firearms” we’re go-
ing to discuss, we will endeavor to chat
about the things in which you are interested.
It’s a vast and .controversial subject, this
matter of guns and ammunition, and there
may be times when you heartily disagree
with what we have to say. By the same
token there will be other instances when you
are in accord with the thoughts expressed,
but in any event, it is your department,
conducted for your pleasure and your infor-
mation. Ranging through the fields of shot-
guns, rifles, handguns, their applications,
ammunitions, and all their various affiliated
gadgets, we plan to present unusual and
informative angles, current news, and timely
data on new developments. QOur mail box
is of generous proportions—we sincerely
trust you will test its capacity to the fullest
extent.

BIrD SEASON SHOTGUNS

HEN the old-time angler selects a new
trout rod, he doesn’t whip it as a David
Harum might lay his buggy lash onto the
old mare’s flanks. He picks it up with the
same delicate reverence that a jeweler im-
parts to the presentation of a beautifully
made watch. He tests the rod’s balance;
the tip waves gently as, with an easy wrist
motion, he gets the general “feel.” Your
experienced bird shooter handles a prospec-
tive shotgun purchase in much the same
manner. It’s the “feel” of the weapon which
tells him what he wants to know.
Incorporated in that “feel,” however, are
several factors, tabulation of which, to the
veteran gunner, are more or less subcon-
scious. The weight, balance, pitch, fit of
stock, drop at comb and at heel are all
integers which collectively contribute to an
instantaneous reaction during the first
moment or two with a new gun. The afore-
said veteran is entirely conversant with these
component items, but he doesn’t delve
specifically into them until after he has
applied his first automatic testing formula
of “feel.”
Should the reaction be negative, even in
the least degree, the piece is either laid
aside in favor of another, or the purchaser

hefts the gun, tries it rather questioningly
to his shoulder again, as if that shadow of
doubt which first crossed his mind might
have been an error. The chances are,
though, that if the gun “feels” wrong, he
can’t be persuaded to try it, and if he does,
the resultant lack of complete confidence
will affect his shooting.

All this applies to the man who knows
his guns. How then, to answer the novice,
the new chap, who asks: “Which shotgun
should I buy?” The logical answer to that
one is, of course, another question: “What

The author afield

game do you want to shoot?” But this
doesn’t give the neophyte much satisfaction.
However, we can say that stock fit, porta-
bility, trigger pull, gage, gun balance, lines,
and certain minor mechanical details are
primary features to be considered in select-
ing a field gun. Let the novice forget momen-
tarily the more technical angles.

Regardless of weight, gage, balance, or
bore the gun must fit the gunner or the re-
sults will be disappointing. A beautiful and
expensive field piece may be utterly useless
if the stock is either too short or too long.
The best we can say is to find a gun which
feels “right” when it comes up to the
shoulder—just as you feel “right” in a
properly fitted new suit of clothes—and
stay with it long enough to give it an ade-
quate trial. If, then, you can’t hit what
you aim at, take it back for a check-up of
all phases.
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We have listed portability, or weight, as
‘the second item for consideration because
‘it is the exceptional city dweller today
‘who can walk three or four miles without
feeling tired. In our estimation field guns
should range between 6% pounds and 7
;pounds 6 ounces when empty, and while
‘that may not seem like much gun to carry,
‘there are also shells, frequently heavy cloth-
ing and, it is to be hoped, some game.

Trigger pull in your shotgun is as im-
‘portant as acceleration'in your motor car.
Both are vital factors in performance and
safety, and, just as acceleration in auto-
‘mobiles is not always satisfactory, so in
‘many shotguns the trigger pull will not be
perfect. A 4 to 5% pound trigger pull on
:a double barrel, 12-gage gun weighing
:around seven pounds will be found to be
pretty close to correct, and although lighter
:pulls in lighter pieces may be smoother, too
‘much reduction in the pressure brings in
ithe problem of accidental discharge.

As to gages, it is quite universally agreed
ithat the 12, 16, and 20 are the popular
sizes in field guns throughout the country.
To attempt to designate whether that new
gun should be an automatic, a pump, a
double barrel, or one of the over-and-unders
would be rather like trying to tell the trout
fisherman which fly to use. We do feel,
though, that if you’ve been used to rifle
shooting, you will find the single sighting
plane—that is, the pump, the automatic, or
the over-and-under—better suited to you.

Regardless of which gun is eventually
chosen, remember, it is like your golf clubs,
your tennis rackets, your trout or bass rods.
All require constant use and practice to get
the most out of them, and that, we might
observe in closing, is one reason why we
have so many skeet fields.

Pot-Shots

AT THINGS NEW

WINCHESTER AND WESTERN SUPER TRAP AND
SKEET LoAD now available in standard

shells featuring a new crimp. In this de-

parture from the time-worn method of plac-

Start of a “doughnutless”
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ing a card wad over the shot, these com-
panies have joined Remington, who an-
nounced their new crimped shell last spring.

Using two cameras taking instantaneous
ultra-high speed exposures, the two accom-
panying pictures by flash photography show
how the shot charge from the same crimped-
shell load is propelled targetward—from
right to left. The upper photograph looks
down at the charge from an angle of 45
degrees, while the lower photograph looks
up at the same angle. Use of the crimp has
eliminated the top wad, conspicuous by its
absence in the illustrations, and with no
such source of interference to expand or
scatter the charge, there can be no so-called
“doughnut” patterns. Attention is called to
the Seal-Tite wad, which has served as a
piston, and which is seen dropping away
from the charge.

Averages taken from 100 fired 30-inch
patterns at 35, 40, and 50 yards showed
how the spread of the original dense pat-
tern center is controlled, resulting in re-
markable uniformity of the number of pel-
lets in the outer six-inch ring of the 30-inch
targets. The averages were as follows:

Inner 18-inch ring Outer 6-inch ring

At 35 yards 218 pellets 160 pellets
At 40 yards 172 pellets 159 pellets
At 50 yards 137 pellets 157 pellets

COMBINATION .410 AND .22 is Marlin’s latest

gun in the over-and-under design. The
top barrel takes .22 short, long, and long rifle
cartridges and features the famous Ballard
rifling. The bottom barrel is for .410 bore
3-inch shells and is full choke, with speci-
fications similar to the .410 over-and-under

shotgun. The Marlin factory will also fur-
nish on order .218 Bee or .22 Hornet bar-
rels in combination with the .410 bore
and either of these can also be fitted with
an extra set of .410 bore, 26-inch barrels.

pattern
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Gel t2és SLIDE RULE

Has all the scales of

with great new book

“SPEED AnD FUN
WITH FIGURES™

Makes Practical MATHEMATICS
EASY and ENTERTAINING

Never before—a fine, full-size slide rule
free! Genuine Mannheim type, nicely fin-
ished wood with magnifying reading lens.
Has accurate A, B, C, D, K, S, T, L scales,
inch and millimeter scales and table of
equivalents. Sent, with directions, free if
you accept our offer on “Speed and Fun
with Figures” now.

Mathematical Short-Cuts
“Lightning Calculation”

Why waste time with round-
about laborious methods of
calculation? Why scrawl
endless figures on paper to
get the answer, and then
not be sure you are right?
Learn the shortcuts! Make

mathematics  exhilarating,
practical, useful in your 3 BOOKS
daily work! Part 1 of this N INdONE
i api
great book gives the proved N ithmetic

methods used by lightning
calculators to solve difficult
problems instantly.

Slide Rule Explained

Multiplication and division
are no trick at all, com-
plicated roots and powers,
trigonometric and reciprocal
functions are easy — with
the slide rule. Part 2 of
this book shows you how
simple it all is,

Slide Rule
anual
Recreatigns in
Mathematics
ILLUSTRATED
Cloth Bound

Mathematics As Recreation—Puzzles,
Tricks, Etc.
““The Moon Hoax,” the “School Girl Problem,”
““Cattle Problem of Archimedes” and hundreds of
other mathematical tricks given in Part 3 afford
endless amusement and education, too.

EXAMINE FREE—Slide Rule Included FREE

“Speed and Fun with Figures” combines three
books that sold for $4.75 in one 600 page volume
for only $3f‘ Send no money, Examine the
book 5 days FREE. Then return it or send $1.50
and $1.00 a month for two months ($3.50 in all).
Slide rule included free if you act at once!

Mail This Coupon Now—Slide Rule FREE
r D. Van Nostrand Company, Inc. S.A.-ll-S:)-l
250 Fourth Ave., New York City
Send Speed and Fun with Figures postpaid on 5
DAYS FREE APPROVAL and include the Slide
Rule FREE. At the end of 5 days I will return
the shipment or send $1.50 and $1.00 a month for
two months, $3.50 in all. (5% discount for cash,
same return privilege.)

NAMEe .eoeosovcosccsstioccsecasscaccssacascesasss
Address ...o.eeeennn
City ...
Reference 5
AQAress «..eceeereeccscncscrsncesseoronsessanncns I

FOR FREE CATALOG of best books of prac- g

tical instruction and technical information, i
check here. If you do not want Speed and Fun
With Figures cross out paragraph above. l
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WILLO DANDY
PRINT PRESS

©® The new press is unique in
construction, utilizing wood and
metal, warping is impossible.
The plattens are constructed of
solid hard wood panels, encased
in rust proof zinc.

Insertion or withdrawal of prints
is easy, as the plattens are held
apart by two springs until pres-
sure is applied.

Pressureis easily applied, merely

by turning the handles.

11 x 14 with Eight-

een Blotters ....... $ 57 5
Extra 1174 x 1414

Blotters (doz.)..40c

NATIONAL
ADJUSTABLE
DEVELOPING TANK

&

—

A chemical resistant developing
tank made of genuine bakelite,
which accommodates all sizes
from 36 exposure 35 mm. to
No. 116 film, inclusive. Features
a wide funnel for filling, as well
as a large sized side vent for
rapid emptying. Center core is
hollow, to permit insertion of
thermometer. Each tank is fur-
nished complete with agitator.

$q85

Mail Orders Filled.

110 WEST 32ND STS N Y.

World's Largest Exclusive Camera
Supply House
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TrickS BY
REFLECTION

ROM the simple reflection in a mirror

or body of water, to the many and varied
surfaces in which an object is reflected by
the familiar “agency of light,” photographs
by reflection have been a popular pastime
for a long time. Their popularity never
pales because of the great variety of effects
that may be obtained. There is no great
photographic problem to surmount, but
there are frequent instances in the work of
amateurs where a better understanding and
appreciation of reflection photography would
have improved the result.

At the moment, we can think of five
principal things that should be taken into
account in producing good reflection pic-
tures. These are as follows:

1. The light used should illuminate the
subject and be shielded from the reflecting
surface itself as much as possible, for
wherever the light strikes the surface the
subject reflection is partially or totally lost.

2. In focusing for the reflected image,
the focal point is not the face of the re-

flecting surface, but twice the distance from

the position of the subject to the reflecting
surface. However, this will obtain only
from the point of view of the subject. That
is, it would be true if the camera were placed
alongside the subject or at some point to
the left or right of the subject, on a plane
with the latter, equally distant from the
reflecting surface. Since this is not always
the case, the more practical way to put it
is to say that the point of focus is the
distance from the subject to the reflecting
surface plus the distance from the surface
to the camera.

Figure 2

3. The angle of the camera should be
such as to make the most of the reflection,
which is the chief reason for the picture.
This may sound like unnecessary advice
because seemingly so obvious but a glance
at some reflection picture efforts will show
how frequently these pictures show the
reflection in a position of minor emphasis.

4. Adequate exposure for the reflection,
depending on the reflecting capacity of the
particular surface used, is another point
to watch. An exposure that will be correct
for the subject itself under a given intensity
of light will not always be right for the
reflection. A mirror or calm body of water
will give off the brightest reflections, prac-

Figure 3
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Figure 5

tically equal to that of the subject direct.
A less efficient reflector may take twice as
much exposure or more.

5. What cannot be accomplished com-
pletely by point 3 in the matter of properly
composing the reflection picture should be
done in the printing or enlarging through
“framing” or masking. More than is desired
may be included in the picture because of
the focal length of the lens or because of an
enforced distance from the subject.

Figure 1 illustrates a straight reflection
in water puddles, plus the subject itself,
while Figure 2 might be termed a sort of
trick effect in an ordinarily straight reflect-
ing surface—a mirror. A ceiling compris-
ing a number of separate mirrors joined
together “breaks” and duplicates subjects
wherever the latter appear at the mirror
joints. The triple “straw”-like units are
tubular lamps.

At night an ordinary window will serve as

Figue 4
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a reflecting surface almost as efficient as a
mirror. Witness Figure 3, in which a desk
and chair, even the door of the room, are
faithfully reflected in the window, through
which also may be seen the lighted windows
in buildings in the distance. Inclusion of
the window helps to clarify the picture.

A curious trick effect is shown in Figure
4, which was photographed through a win-
dow facing the street at the other end of an
empty store. The late afternoon sun com-
ing from the direction of the window shown
in the picture illuminated the buildings
reflected in the left third of the picture.

Figure 5 is an example of distortion by
reflection and foreshortening, or close view-
point. The reflecting medium is an alumi-
num surfaced coffee pot. The odd vertical
reflection is the face of the subject, which
was reflected upright from the convex part
of the pot and inverted from the concave
upper portion.

DouBLE-DuTtY
FiLTERS

ERSONS who own both a Contax and

a Super Ikonta B are advised that a
threaded adapter ring is available for the
latter camera which will take the same
filters as those used on the Contax, as well
as the lens shade. Thus, the filters pur-
chased for the Contax will serve for the
other camera as well, eliminating the ne-
cessity of purchasing a separate set of filters
for each of the two cameras.

GrouNnD LEVEL
VIEWPOINT

NE of the most frequently heard taboos

is the one that advises never to have the
camera face the subject head-on because
such a pose is bound to lack interest. How-
ever, like other rules and regulations meted
out to photographic workers, this one may
sometimes be broken with impunity. Here
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NO OTHER MINIATURE
CAMERA OFFERS
SUCH VALUE!

THE NEW

BABY BESSA JR.

$9'7.50

Eveready Case $4.75

® As compact as a candid camera
yet it takes 12 pictures 214" x 214"
on 120 or 620 size film.

® Streamlined and exquisitely

finished in dull chromium.

® Itsfamoustrigger release erects
itself, so that you can snap at
lightning speed without fear of
blurring.

® F 3.5 Voigtar lens . . . Prontor
shutter with delayed action . . .
speeds up to 1/175th part of a

second.

MAIL ORDERS

TRADE IN FILLED.

YOUR OLD
CAMERA

SEND FOR
BOOKLET S.B.E.

110 WEST 32ND STS N.Y.

World's Largest Exclusive Camera
Supply House




306

27

PRIZES

VERYONE who owns a camera
has a chance of winning a val-

uable prize. Plan now to enter your
prints in this contest. You may enter
any or all of the three divisions, but
not more than two prints may be en-
tered by one contestant in any one of
the divisions.

Specific rules for this contest are. pub-
lished below. Be sure to read them
before you submit prints.

RULES of the Contest

1. The groups will be judged independ-
ently on the basis of pictorial appeal and
technical excellence. The decision of
the judges will be final. In case of a
tie for any prize, duplicate prizes will be
awarded to the tying contestants.

2. Prints must not be smaller than
5 by 7 or larger than 11 by 14. Prints
need not be mounted, but may be at
the contestant’s option.

3. Photographs must be packed properly
to protect them during transportation.

4. Non-winning entries will be returned
only if sufficient postage is included when
the prints are submitted.

5. Each entry must have the following
data written on the back of the print or
mount: Name and address of contestant,
type of camera, and film, enlarger and
paper used.

6. Contestants may submit no more
than two prints in each group, but may
enter any or all groups.

7. Prints must be in black and white.
Color photographs are not eligible.

8. Prize-winning photographs will
become the property of Scientific
American, to be used in any manner at
the discretion of the publisher.

9. Scientific American reserves the
right to purchase, at regular rates, any
non-winning entry.

19. No entries will be considered from
professional photographers.

11. All entries in this contest must be
in the hands of the judges by December
1, 1939. Results will be announced in our
issue dated February 1940.

12. This contest is open to all amateur
photographers who are not in the employ
of Scientific American.

This Contest Closes Dec. 1, 1939—All Entries Must Then Be in Hands of Judges

Address All Entries to
PHOTOGRAPHY CONTEST EDITOR

SCIENTIFIC AMERICAN

24 W. 40th St., New York City

You Can Win

SCIENTIFIC AMERICAN

Over

AL

Fourth
Annual

SCIENTIFIC AMERICAN AMATEUR
PHOTOGRAPHY CONTEST —

Prizes for BEST PHOTOGRAPHS in EACH
DIVISION follow:

First Prize

One $250
“Lifetime”
LONGINES Watch®

Third Prize

One FEDERAL
No. 636 Variable

Projection Printer
(List price $29.50)

Second Prize

One $125
LONGINES
Watch*

Five Honorable Mention Awards, each consisting
of a one-year subscription to Scientific American

Fourth Prize

One FEDERAL
No. 120 Enlarger

(List price $17.95)

Remember that these prizes are to be given in each
division—or a total of six watches and six enlargers
plus 15 subscriptions to Scientific American, totaling
$1,327.35 in value.

* First Prize watches are standard men’s pocket models.
Second Prize winners may choose pocket style or gentle-
man’s or lady’s wrist watch.

Submit Pictures in ANY or
ALL Three Divisions:

Division- 1. Human—including portraits and other
camera studies of people.
Division ‘2. ‘Landscapes—including all scenic views,

close-ups of parts of landscapes, seascapes, and so on.

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

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

THE JUDGES:
McClelland Barclay, artist
Ivan Dmitri, artist and photographer
Robert Yarnall Richie, commercial photographer
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is one that we believe does so successfully.
Taken on the beach in mid-afternoon, the
cameraman crouched on his tummy to face
the subject eye to eye and shot away just
as a fortuitous breeze waved the towel re-
vealingly out of the way. The arrangement
of the towel around the subject’s head, the

From ground level

revelation of only one shoulder, the high-
light on one side of the face, the waving
hair, the pose of the subject’s left hand and
the curious smile, each lends its bit towards
the whole. Unfortunately, the right hand,
holding the lighted cigarette, is out of
focus owing to too near a camera viewpoint
and the wide diaphragm opening necessi-
tated by the fact that the subject was in
shadow.

Prize CHANGE

UE to war-time conditions in Europe,

.and uncertainty as to shipping sched-
ules, we are forced to make a change in the
First Prizes offered in our Fourth Annual
Photography Contest. As originally an-
nounced, First Prize Winners would make
their own selections of watch styles from the
line of $250 “Lifetime” Longines watches.
Now, however, this must be changed and,
as conditions stand at present, First Prize
Winners will be presented with $250 “Life-
time” watches in the pocket style. Second
Prize conditions have not been changed.

SATURATED SOLUTION
CCASIONALLY the beginner comes

across the phrase, “saturated solu-
tion,” and wonders about its meaning. In
preparing a saturated solution, a sufficient
amount of the chemical is poured into a
quantity of water so that some of the chem-
ical is left undissolved. In other words, pour
in a little more chemical than a given
quantity of water will dissolve. The amount
of chemical required will vary with the
temperature—the warmer the water the
more chemical will be needed; the colder,
the reverse.

MAKESHIFT SPOTLIGHT

HOULD you have need for an extra
spotlight some evening, you can pro-
vide yourself with one in a jiffy. Cut a sheet
of cardboard or tin sufficiently large to cover
up the front of one of your flood lights. In
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WE THE FANS SPEAK
FOR SPEEDGUN!

“. .. your Contax Speedgun ZC-2 is
all that you claim it to be. It is the
most satisfactory outfit that I have
yet tried.”
C. 4. M.
Seymour, Conn.
F you own a Contax or a
Leica you, too, should have
it coupled to a Mendelsohn
Speedgun. For Contax two
models are available . .. ZC-2
for Contax II at $25.00 ... ZC-3
for Contax III
at $25.00.
Model L-2, for
Leicas,
$25.00.

*

There is @ Mendel-
sohn Speedgun for

practically every

camera. See them

at your dealer, or

write for details.
Dept S4-11. Made
in U S.4.

S. MENDELSOHN

202 E. 44th Street New York City

™ Photo Fans

MAKE YOUR OWN
Polarizing Filters

Efficient Polarizing Screens, easy to make
FOR YOUR CAMERA §1.,50

All the material necessary, includ-
ing: Genuine Polaroid, Type II
Film, size 2” x 2” with pair of
50-40-34-33 OR 30mm. thin (B)
glass circles and sufficient Canada
Balsam cement. Complete with
instructions. May also be used for
Stereoscopic Photography.

Polaroid Catalog, L-1....10C

HARRY ROSS

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

postpaid

!

L 3

When you write to
advertisers

e The Editor will appreciate
it if you will mention that

y"“ SCIENTIFIC
itin AM ERICAN

Everything in the darkroom revolves around a . .

LEITZ ENLARGER

Leitz Enlargers are as carefully made as the
Leica Camera. Ask for them at your dealer, or
write for FREE catalogs, Dept. SA-11.

E. LEITZ, INC., 730 5th AVE., NEW YORK CITY

SCIENTIFIC AMERICAN

the center of this cover cut a hole and
insert a tin or cardboard tube. When you
have attached the cover to the front of the
light and snapped on the switch, a narrow
beam of light will be the result. To control

the angle of this beam, you may have two |

tubes, one sliding within the other. The
longer the extension used, the narrower will
be the beam.

SPoORTS BY

Sy~NcHRO-FLASH

ESPITE the growing popularity of
synchro-flash photography, in which
snapshots in daylight are made with a flash
gun, the photographer employing this means
frequently is questioned as to the reason
for using a flash when there is available
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ENLARGING

The Chroatost il

in Photogtaphry
ENLARGE YOUR SMALL
SNAPSHOTS INTO CLEAR
PRIZE WINNING PRINTS

WITH

FEDERAL

WIN $50 CASH!

Contenders in the
4th Annual Scientific
American Photography

Contest

are eligible to compete for
a $50 Cash Prize, in addi-
tion to the other awards,
for the best picture se-
lected from those which
have been made on Federal
Enlargers.

Be sure to send your
prints, with a notation of
the enlarger used, to Sci-
entific  American—not to
Federal Stamping & Engi-
neering Corp.

Complete
o with F.6.3 v 4
Anastigmat
Lens.

$34.50

Slightly Higher
on West Coast

ASK YOUR DEALER OR
WRITE FOR CATALOG.

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

By synchro-flash

such a largess of daylight. Such was our
experience one day as we were synchro-
flashing an outdoor game. In order to get
a good tone in the sky, we employed an
orange filter. The picture was made as the
player struck the ball with his fist. The
use of the flash helped to balance the light
between the shadow areas and the sunlight.
We expect shortly to present an article on
the general subject of synchro-flash pho-
tography.

“"Sharps'

are photographic devices based on
sound, scientific principles that will
help you get better results and make
your photographic efforts more sat-
isfying.

) See-Sharp

j astonishingly effective in
bringing out the image on
enlarger easel for focusing.

Used throughout the Sz un

world

DusTtLESs TANK
REELS

HE popular. Bakelite developing tank

reels sometimes give trouble by collect-
ing small dust specks within the grooves,
thus causing undeveloped spots on the film.
As the reel is revolved in the tank the dust
is loosened and makes its way to the surface
of the developing film and blocks develop-
ment wherever it lands. One way of avoid-
ing this is to give the loaded film a prelim-
inary rinsing in water. But, of course, the
best thing is to remove the offending dust
and specks altogether. Drying the reels in
a dust-free place is the way to do it. As soon
as they have dried, they should be immedi-
ately put away in a closet or drawer.

Success STORY

O date Nathaniel Field, 33-year-old
Brooklyn, New York, accountant and
perennial picture-prize winner, has earned
and won a total of about $1,500 in cash,
prizes, and merchandise. His latest victory

o

Pic-Sharp
magnifier for focusing on
ground glass. Soft rubber
. . . can’t scratch. Sticks to
the glass, leaving both hands

free for adjust-
ments. ...ie.... $] .m]

Lock-Sharp
light-tight box for your
photographic paper. Lid
positively closes when re-
leased. Saves un-wrapping

and re-wrapping paper when making enlargements.
8 x 10 $3.00 — 11 x 14 $4.50.

Hypo-Sharp
the quick, sharp, chemical test
for hypo in wash water. Wash
films, plates and prints until
hypo-free by this test and they
are really free of hypo, there-

fore  permanently s] .nu

stain-proof.
[

and now

Trans-Sharp

Ask your dealer or write for free leaflets.

R. P. CARGILLE

Dept. 2211, 118 Liberty St., N. Y.
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was the capture of a first prize in the Ford

y Exposition’s Photo Contest at the New York
' World’s Fair. Mr. Field, who is believed to

= have embarked on a photographic hobby

career with the birth of a son about two

TEEARETY. Tl ] and one half years ago, started with a very

gabah ) TonAY A"n Tomon ROW' inexpensive camera, and kept trading in for
. better ones until, about eight months ago,

he bought his present camera, an enlarger
and all that goes with it, and started doing

@® DEVIN One-Shot Tricolor cameras all his own work.
now make it possible for the average Mr. Field won two prizes in the National
amateur to secure GOOD color prints — Motor Truck Show last winter, and his flash
at a NOMINAL cost. picture of a girl on a Fircus horse was
awarded the $25 first prize for the “Best
® DEVIN Carbro Printing Materials Picture-of-the-Month” by Popular Photog-
A raphy. Many firms have bought pictures
have eliminated all of the. bl.xgabo.os that from him for use in advertising or promo-
heretofor made color printing difficult. tional work. The New York Central Rail-
ANYONE WHO CAN MAKE A GOOD road bought a series he made inside Grand
BLACK - AND - WHITE PRINT CAN Central Station. As this issue goes to press
L .  NOW MAKE A GOOD COLOR PRINT! we learn that T. J. Maloney, publisher of
DE‘:I\IIIN O:l‘e'gh"t Trlc?lor Ca;;g;a the U. S. Camera Annual, has notified Mr.
as 1llustrated, above complete . . B Field that f hi ict h b .
DEVIN cameras are used by practi- | ® FOTOSHOP offers a complete | | 1 00/ " By o i Sicichen for the 1940
?ally ALL the foremost color experts | DEVIN Carbro Kit containing all the edition
in the country! essential material and supplies for mak-
Sﬁ"ﬁerésr :Zsyp:;x;i‘:ﬁdi):; ;:;rzl;’asted ing Carbro prints ............. $8.50
e ! oto- D)
graphic equipment accepted for liberal . W HAT S NE W
allowance! © FOTOSHOP gives a complete course X .
SEND FOR FREE BOOKLET ON of instruction on material purchased AT InPhOtOgl‘aPhICquﬂpment
DEVIN CAMERAS. NO EXTRA COST! qf_{ you are interested in any of the items
described below, and cannot find them in
SEND for a copy of the 150 page Almanac-Catalog containing a complete section on color our advertising columns or at your photo-
cameras, accessories, and the making of color prints, as well as comprehensive articles on all if:ei:};';oiwcf;' the ti};%l Il)fleilged ’g (l)ell you
phases of photography, profusely illustrated, with 125 pages of all types and makes of cameras. your request byga staAmp.ed enveloZe.c mpany
Price 25¢, redeemable on purchase of $2.00 worth of merchandise.

FOTOSHOP, Inc., Dept. K2 "GcaaiicsWSne™ | | Kooax Puscsion Enuancen ($67.50, in

cluding stand assembly, bellows assembly
A, and condenser head A, with choice of
condenser, No. 212
Mazda photo enlarg-
ing lamp, and one
glassless negative car-
rier, but  without
lens) : Adaptable to
direct  photography,
copying, titling, pho-
tomicrography, pro-
duction of enlarged
prints, lantern slides,
film positives, color-
separation negatives.

BETTER PICTURES WIN PRIZES
and

“SO YOU WANT TO TAKE BETTER PICTURES”
By A. P. PECK

Associate Editor, Scientific American

IS THE ONE BOOK

that shows you, simply Covers range of negative sizes from 35mm
and in understandable up to 2 1/4 by 3 1/4 inches, permitting en-
language, how to take the largements 11 by 14 inches and larger on

baseboard. Enlarger head may be turned
for horizontal enlargements on wall. Basic
“Pictorial appeal and technical excellence” are yours for the choosing when enlarger comprises three units: Stand as-
you snap the shutter. You must first, however, be familiar with certain funda- | gsemblyfive-ply, natural finish, laminated
mentals of composition and camera operation. These fundamentals are diffi- . 35:inch chrome-ple;ted column
cult to dig out of the average book, but not when you have a copy of “So You 11/2 inch S di : d shidi

Want to Take Better Pictures” at hand. You learn as you read, easily, pain- Inches In - diameter, and  siding
lessly, without having to wade through a mass of material that holds no immedi- brack.et; bellows assemb}y A—die-cast
ate interest. aluminum back frame which attaches to
sliding bracket of stand assembly and car-
ries gray bellows, die-cast aluminum front

best pictures under all conditions.

Written expressly for those millions of camera owners who have their
developing and printing done at the photo shops, the lessons which it

teaches are simple and straightforward, uncomplicated by formulas and hoarc! which accepts 2 5/8 mfzh square
directions meant only for the darkroom fan. aluminum lens  board, a.nd mcke1~511.ver
chrome-plated shaft on which front casting

16 Ch YOU NEED NO OTHER slides by means of positive friction-drive
apters mechanism designed for fine focusing;

Over 200 Pages B?A?,Ié];r(? f:é%i?glj $ per Condenser head A—light-tight metal lamp-
D f Illustrati Copy house containing opal projection lamp and
O R o THAT LEADS TO (Plus 10 condenser system, consisting of two op-
Board Covers BETTER PICTURES cents postage) tically ground and polished condenser
lenses in metal mount with heat-absorbing

glass located at top. Counter-balance in col-
umn head; slight turn of hand knob secures
MUNN & CO INC head at any desired height. Head itself may

.y . be swung and locked instantly at any posi-
24 West 40th Street New York City tion from vertical to horizontal: indicating

Order direct from




NOVEMBER - 1939

Bags Bargaingram

Vol. 29 179 West Madison Street, Chicago, 11l., No. 10 I

Get professional results with the famous

RCA 16mm Sound on Film

camera . . . the world’s greatest value—with
improved amplifiers—improved motor drives—
improved appearance.

Newsreel model: operator speaks into mike—with
17 F:3.5 lens, batteries, ready to use
AT A e $280
Complete commercial model . . . 110 volt A. C.

Complete with all accessories ...... sgﬁu

Movikon 16mm
with CONTAX Type coupled optical range finder
. . . Sonnar F:1.4 lens. . . . 26 different con-

trols . . . Liberal trade in allowance . . .

Free literature. Complete with fine 385

CASE KWL . cessenssasaasccnnne
Victor 5

Save $60 on this model . . . with 17 Cine

Woolensak F:1.5 lens all vrefinements . . .
e o T

Movie minded men and women are advised
to send for the

BASS BARGAINGRAM #:240

66 pages of rare values in 8-16 and 35 mm.
equipment. Free for the asking.

Bm CAMERACO.  Dept.
179 W.MADISON ST. AD

CHICAGO.ILL.

EQUIPPED to Serve You...

witha cnmprehensive!ine of

CAMERAS & ACCESSORIES

KLEIN & GOODMAN
{

phig, Fa.

Splendid opportunities. Prepare in
spare time. Easy plan. No previous
experience needed, common_ school
education  sufficient, Send for free

booklet, “Ooportunities in Photogra

phy”, "particulars and _requirements.
American School of Photography

 Dept. 22! )
3601 Michigan Ave. Chicago, lil.

TIMES AS MUCH FILM

FOR YOUR MONEY

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

RELOADED CARTRIDGES 3for $1.00
Eastman, DuPont, Agfa—Guaranteed fresh stock
CINA-COLOR OF HOLLYWOOD
CANDID CAMERA FANS
ALL THIS FOR $
ANY 36 EXPOSURE ROLL—L.
Fine grain developed; 2. each good
15x4%% inches; 3. tive —
{;’;Suﬁteé (?J?eggrves %&g?i%a;é‘;- "
ever); 4. reload your magazine with Super Sensitive
Panchromatic film, 36 exposures; 5. valuable coupon with
buyers include sales tax. Write for free mailing bags.
Cina-Color of Hollywood, Studio A, Box 247, Hollywood, Cal.
”"‘“’”S PHOTO
EST. 1906 MO U N TS
teurs, photofinishers, profes-
sionals, and snapshot mounting.
Sizes and styles to fit any print.
If dealer cannot supply you,
ment, or write for free Gircular
B-510.
THE GROSS PHOTO SUPPLY CO.
1501 W. Bancroft Street, Toledo, Ohio

Box 247 Hollywood, California
exposure enlarged to approximate-
each order. Total Value $3.35. Yours for $1.49. California
For exhibitors, advanced ama-
send $1.00 for postpaid assort-
Order Through Your Local Dealer
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scale shows accurate vertical position as
well as other positions up to 90 degrees off
vertical. Head and bracket may be turned
180 degrees around column for projection
to floor. Lenses available in three focal
lengths and two complete series, one for
black-and-white, other for color as well as
black-and-white. Series of interchangeable
condensers provided with handle for lift-
ing. Each condenser has heat-absorbing
glass and insulating ring between lamp-
house and casting into which it fits, pre-
venting conduction of heat below that point.
Negative carriers are of new glassless type.
Degree of enlargement indicated on paper
board. Kodak Masking Paper Board avail-
able, of five-ply, natural finish laminated
wood, with metal parts in neutral gray;
three tilting legs available as accessory for
paper board, making it possible to tilt board
at any angle. Ruby filter attached to boss on
lower bellows casting may be swung into
position; diffusing disk may be attached
below ruby filter. Enlarger may be used as
copying camera by removing condenser head
and substituting Camera Back Adapter A
grooved to accept rear accessories of Kodak
Recomar 18. Set of two adjustable copy
lights attaches to sliding bracket. Micro-
scope Attachment converts enlarger to pho-
tomicrography, in conjunction with micro-
scope.

MEercury TELEPHOTO 75mm LENs ($19.95) :

Speed f/3.5. Interchangeable with stand-
ard Mercury f/3.5 lens. Furnished in pre-
cision micrometer focusing mount. Objects
at any distance brought sharply into focus.
Magnification factor more than 2 to 1. “At
the same time,” say makers, “magnification
factor is not so great that a slight move-
ment of the camera in the hand would spoil
the picture.”

KaLArRT RANGE FINDER BrackETs ($2.50) :

Encircling brackets for Kalart Model F
Lens-Coupled Range Finder for Speed
Graphic cameras only. Protect range finder
from knocks; eye-tube extension aids pho-
tographer to locate “bright spot” when
focusing.

Surer RoBor CAMERA: Similar to Robot

Model II, with exception of motor spring,
which has been replaced by a more powerful
motor spring to per-
mit as many as 48
exposures without re-
winding or resetting.
Super Robot, particu-
larly in connection
with Robot Remote
Control Release, use-
ful for scientific pho-
tography, for record-
ing extremely fast motions, and in all cases
where full magazine load is to be exposed
without approaching camera.

Bee Bee Rance FinbpEr ($4.35; leather

case, 40 cents): Superimposed type
range finder focusing from 2 feet to infinity.
Chrome finished. Weight approximately 2
ounces; measures 3 3/16 inches long and
7/8 by 1 inch overall.

LErrz ANASTIGMAT SUMMITAR 50 mm f/2

Lens ($114) : For Leica camera, in col-
lapsible focusing mount. Said to embody
improved definition over entire field of

image, higher degree of chromatic correc-
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THEY'LL BELIEVE IT

Tl Wovics

® Wouldn’t it be great to have movies
of your next catch? Make them with a
Filmo. Because with a Filmo, you get
professional results withamateurease!
Just press a button, and what you see,
you get. .. in color or black-and-white,
indoors and out, even in slow motion.
Palm-sizeFilmo,shown,makesmovies
at snapshot cost! Only $49.50. Buy now
on easy terms for as little as $10
down! Made by the makers of Holly-
wood’s preferred studio equipment.
SEND COUPON BEFORE YOU FORGET!
- -

BELL & HOWELL COMPANY SA 11-39
j 1838 Larchmont Ave., Chicago, IlL

I Tell me how I can make superb mov’es with
a Filmo for only the cost of snapshots.

Name.eeeesossssesssssssssssscsssssccsses

AddresS.esessesecssssssssssssssssscssscee
CitYeossosssssasssscscoceeesSialeecsssssses

PRECISION-MADE BY

BELL & HOWELL

Get this
CAMERA
CATALOG

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

LAFAYETTE CAMERA DIVISION
Hadio Wire Television lnc.

Dept. 23L9—100 Sixth Av., New York, N. Y,
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ENLARGEMENTS
THIS WINTER

APTURE all the
sparkling detail,
brilliancy and gra-

dation of your miniature negatives in
your enlargements.
larger with a Wollensak Enlaxfing
Velostigmat® — optically refine

Equip your en-

to

overcome miniature film difficulties.
Everybody’s doing it! You’ll be de-
lighted. Speeds f3.5, f4.5, f6.3; focal
lengths, 2” up; and inexpensive, too.
Mail coupon today!

#Reg. U. S. Pat. Office

WO LLENSA

Wollensak Optical Co.
611 Hudson Ave.
Rochester, N. Y.

Please send me your 24-page
descriptive lens catalog, free!
NZmP

Address,

City.

WELTINI 35 mm. Coupled range finder,
Carl Zeiss Tessar F2.8, compur rapid
IMPERIAL ROLL FILM 153 x 2Y4 (16 on

120) Vidanar F4.5 lens, compur
shutter ...acclaeeneniiiiieanns $19-50
Same with Vidanar F3.5 lens, compur $24.50

DOLLINA 11

$79.50

35 mm. With Schneider Xenon
F2 Lens, Chrome finish, coupled range finder,
compur
Valle o el e el IE e Lo ol ol e o ek e Lol

II}AGIEE Rolil Fitlm St-Z% X 3'/?], t16-1% x 2V4
F4.5 lhagee Anastigmat, compur shut-

ter. Special ... ieiieiiieeeen $19-50
With Carl Zeiss Tessar F4.5, compur $29.50

9 x 12 cm. IHAGEE PI[‘ONEER Film pack and
plate, Schneider Xenar F4.5, compur $29.50

shutter ........cooiieiiiiai,
9 x 12 cm. IHAGEE DUPLEX Meyer

Gorlitz F4.5 Trioplan compur shutter $44-50
3 holders and adapters included with either of ahove.
IMPERIAL 2V x 3V (Also 16-154 x 2/4) Meyer
Gorlitz F3.8 lens,
Reduced to

Limited Quantity
Available

Our 30 year reputa-

tion for dependability

is your guarantee of

satisfaction.

10 day money
back guarantee

ABE CoHEN'Ss EXCHANGE
The House of Photographic Values

142 FULTON STREET, NEW YORK, N. Y.

SCIENTIFIC AMERICAN

tion throughout visible spectrum, increased
marginal illumination of image. External
appearance similar to Summar 50mm lens,
except that diameter of front element is
much greater. New type optical glass used
for front element, protecting lens surface
against adverse climatic conditions. Special
collapsible sunshade available for Summitar
as are the Leitz filters, in screw-in mounts.

Laraverte Home-Movie Screen: Crystal
beaded screen reflecting four times light
of ordinary diffusing screen over angle of
25 degrees. Wood frame also serves as base.
Screen 30 inches high by 40 inches wide
supported by metal post. Said to be free
from halation, both in front and from sides.
Weighs approximately six pounds.

Munper CoLror-Frasy Lamps (30 cents

each) : For use with any daylight type
film or-plate indoors or outdoors. Designed
to produce illumination that has same color
characteristics as bright sunlight. Also may
be used with any tungsten or Photoflood
type film. Munder No. 20B, 21 milliseconds
to peak of flash; flash duration, 1/25 of a
second; voltage required, 1% to 125 A. c.
or D. c.; all lamps saféety-coated.

LAFAYETTE “IN-SLip” MounTs: Available

in 22 sizes. Types for both horizontal and
vertical prints. Openings vary from 3 1/8
by 3 3/4 inches to 10 1/2 by 13 1/2 inches,
meeting needs for all standard size prints
up to 11 by 14 inches. Mounts are of choice
white antique finished material. Traced
margin around window opening provides
decoration. Another series especially in-
tended for exhibition prints free from dec-
orations of any kind, available for vertical
and horizontal mounting of 8 by 10 and
11 by 14 inch prints.

Arcus MobpeL M CaMErRA ($7.50) : Takes

single or double frame pictures, twelve
1 by 11/2 double frames or 24 single
frames. Equipped to work as close as 24
inches. Shutter marked “dull,” “cloudy,”
“bright,” “sunshine,” or “color.” Triplet
Anastigmat f/6.3 color corrected. Uses spe-
cially spooled Dufaycolor film and new
35mm Arguspan film.

F-R “SpeciaL” ApjusTaBLE Rorr FiLm

Tank ($1.85; double flange, 50 cents
extra) : Made of Bakelite, with stainless
! : steel parts. Adjust-
able to all popular
sizes roll film from
complete 36-exposure
35mm roll up to and
including 116. Film
may be loaded into
reel from either inside or outside (or both
when loading more than one roll). Because
of inside loading feature, films may be de-
veloped in rapid succession irrespective of
how wet reel may be. Only eight ounces of
solution necessary for 35mm roll; total ca-
pacity of tank 16 ounces for largest size
film. Revolving light trap stops light from
entering funnel and aids quick filling and
distribution of solution over film. F-R pat-
ented check stop prevents film unrolling
during agitation. Double flange permits de-
veloping two full length rolls of 35mm.
Knurled agitating ring built onto reel; per-
mits thermometer to be used during develop-
ment and agitation.
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Amateur Photographers

New Ways IN PHOTOGRAPHY, by
Jacob Deschin. Eminently practical
from every point of view, this new
book contains nothing of theory and
nothing that the advanced amateur
photographer will not find valuable
in one way or another. It covers the
whole range of amateur photography,
discussing such things as trick pho-
tography, photomurals, retouching,
infra-red, and a number of other sub-
divisions that will not be found else-

where in as clear and concise a man-
ner. $2.85.

So You Want 1o TAKE BETTER PIC-
TURES, by A. P. Peck. 4 friendly, face-
to-face chat with the camera owner
who has his developing and printing
done at the photo shops, yet wants to
know enough about his camera and its
uses to enable him intelligently to
utilize it to best advantage. Over 200
pages, dozens of illustrations. $2.10.

UNIVERSAL PHOTO ALMANACAND MAR-
KET GuibE. How, when and what to
photograph in order to make money
with your camera; where to sell dif-
ferent types of prints. $1.00.

AMATEUR F1iLm MAKING, by George H.
Sewell, A.R.P.S. Useful to the begin-
ner as well as the expert movie maker.
Tells about films, cameras, exposure,
film editing, story telling with the
camera, and so on. Illustrated. $1.60.

CHAMPLIN ON FINE GRAIN, by Harry
Champlin. A complete hand-book on
the entire subject of fine grain, in-
cluding formulas and how to com-
pound and use them. $1.85.
PHoTOoGrRAPHIC HINTS AND GADGETS,
by Fraprie and Jordan. How to make
all kinds of photographic accessories;
from film clips to cameras to light-
ing equipment, and so on; 250 articles
and nearly 500 illustrations. $3.60.

PortrAIT PHOTOGRAPHY, by H. Wil-
liams. Fundamental principles of
composition and lighting, paving the
way to satisfactory results in this
gartsicular branch of photography.
4.35.

PHotocrAPHIC ENLARGING, by Frank-
lin I. Jordan, F. R. P. S. One of the
most interesting and authentic books
on enlarging. Its 224 pages cover
every phase of the subject and 75
tllustrations, many of them salon-
winners, show the value of correct
technique. $3.60.

Prices Quotep INcLUDE PosTAGE

We Can Supply Any Photographic
Book in Print

SCIENTIFIC AMERICAN
24 West 40th Street New York City
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ROUND TABLE

raphers.

JACOB DESCHIN, conductor of our “Camera Angles” department, will
answer in these columns questions of general interest to amateur photog-
If an answer is desired by mail, enclose a stamped, addressed
envelope. Queries should be specific, but Mr. Deschin cannot undertake
to draw comparisons between manufactured products nor to advise on
the purchase of equipment or materials.—The Editor.

Q. I have heard that the backs of
negatives may be so treated as to
permit working on them in order to
modify theimage. Will you please ex-
plain how this is done?—C. S. K.

A. Prepare the following formula:

Sandarac ........ccceeeerenrennnee 18 grains

Mastic .. .. 4 grains

Ether .... 200 minims
Benzol ......ccovvieeinineecnnee 80 to 100 minims

This is spread evenly over the back of the
negative. When dried, the resulting matte
permits the application of charcoal or
crayon for the purpose of intensifying de-
tails or masses, adding clouds, and so on.
The fineness of the matte surface is deter-
mined by the amount of benzol used, the
greater the amount, the finer the surface
obtained.

Q. How long does it take for brown
stains to appear on a print that has
not had the hypo properly washed out
of it?>—F. L. D.

A. No definite answer is possible, for it
will depend on the amount of hypo left in
the print and might take a few months, a
few years, or longer. Of course, you know
that various tests are available for determin-
ing whether a print has been washed free
of hypo.

Q. I have been trying to use my
camera, which takes vest-pocket film,
for copying the printed matter in
books, magazines, and so on. Employ-
ing Mazda (not Photoflood) illumina-
tion and the standard orthochrom-
atic and panchromatic films in the
standard fine grain developers has
proved unsatisfactory, the enlarged
prints being grayish and muddy from
lack of contrast even when a hard
paper is used. Would you advise get-
ting a 35mm camera so that I may use
positive, process, and other films of a
contrasty nature? Or would a con-
trast developer, such as D-11, on film
such as Panatomic X prove sufficient-

*ly contrasty for crisp prints?>—J. R. B.

A. For best results, showing clean-cut
reproductions of the printed matter copied,
positive film will be the most satisfactory.
Development in the contrast developer D-11
at 65 degrees for five minutes, should prove
ideal.

The fault has not been in your lighting,

which is probably satisfactory, provided it
is evenly distributed over the surface to be
copied, but in your choice of film. In this
type of work not only do you have no need
of the color sensitivity of orthochromatic
and panchromatic films, but this actually is
a deterrent to satisfactory work. You might
try the suggestion contained in the last sen-
tence of your letter and see if the resulting
contrast is sufficient for your purposes, but
positive roll film in a 35mm. camera, or
positive cut-film in a larger camera, will do
the job in the most efficient way.

Q. Infra-red film with filtercallsfor
1/20 of a second at f/3.5. I have a
Goerz Dagor f/6.8 lens. What will the
exposure be for this lens at its widest
opening?—M. S.

A. 1f the exposure you cite for f/3.5
opening is correct, the exposure at f/6.8
will be four times as long, or, in this in-
stance, 1/5th second.

Q. I have the opportunity of pur-
chasing an old model camera, with a
Tessar f/4.5 lens, which takes a six-
exposureroll. The red window isin the
middle center of the back. In examin-
ing the camera I find that the back
section of the lens has been removed.
How good is this lens with the two
front elements only? Could you tell
me if the six-exposure roll is easy to
buy? I have the idea of using the 120
roll but I am not sure whether the
numbers which indicate the expo-
sures are marked all the way across
the safety paper.—A. P.

A. The lens cannot be used as it stands
because the Tessar is of the so-called non-
symmetrical type and therefore requires the
use of all four elements which comprise the
Tessar. The six-exposure roll is not now
available in this country. By some experi-
mentation, it is quite possible for you to
work out a scheme whereby you could em-
ploy the 120 or similar roll-ilm size. The
number markings on the back of the safety
paper now include three rows, the left for
the 8-exposure style camera, the right for
the 12-exposure camera and the center for
so-called vest-pocket, 16-exposure cameras.
For your particular camera, because the
window is in the center, you will have to
use the center row as the basis for working
out your particular requirements.
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VICTOR Lights

are going to Penguin Land

with Byrd’s SNOW CRUISER
Two VICTOR No. 320 Units have been

selected for use in the Antarctic with the
Snow Cruiser pictured above. The compact-
ness of this VICTOR twin Unit, plus its
exceptional, high efficiency, made it the
inevitable choice.

This is the VICTOR
Unit Selected . . . .

VICTOR Detachable Neck Twin, for
No. 2 Photoflood lamps. The two
spun-alummum reflectors are 12~
in diameter, 91,2” deep, frosted in-
side, polished outside. 'Less than a
full turn unscrews them from their
socket hoods. Nest closely when
packed (each takes 33” height).
Combination switch and 3-way out-
let joins 13* leads from sockets to
15’ rubber cord and plug. 3-section,
8’ stand on which cross-arm swivels,
as do each reflector, in any direction,
is provided. One of VICTOR'S BEST.
Now priced at only

$11.00 at your dealers’.
Werite for Instructive Folder

James H. Smith & Sons Corp.
117 Colfax St. Griffith, Ind.

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

ANOTHER BRAND NEW!
PENN REGULAR
SCOOP! PRICE $65.00
NEVER REDUCED TO
BEFORE $ .95
AT THIS S0

LOW PRICE! N.Y.

FAMOUS SIMMON

OMEGA ENLARGER

This is the famous model B for {ilm up
to 2V4 x 24 inches. Produces brilliant
blemish-free enlargements. Double
condensers for intense, even light-
distribution. Dustless metal negative
carriers. Long focusing arm, girder-
type construction. The enlarger “buy”
of a lifetime! Rush your order now to
Desk 32.

, Frustowa For Fainesa

CAMERA (€3
EXCHANGE e Sz

o5T. NEW YORK CITY

2 PEN

126 WEST 32~




Our Book CoRrNER

THE Book Department of Sci-

entific Americanis conducted,
with the co-operation of the
Editors, to make available for you a
comprehensive book service. Each
month the Editors select and review in
these columns new books in a wide
range of scientific and technical fields.
In addition, they are ready at all times
to advise you regarding the best avail-

able books on any subject. You
are invited to use this service
freely. Tell our Book Depart-
ment what kind of books you want
and you will be furnished with a list of
available titles, including prices.When
inquiring about books, please be
specific; remember that we can be of
the greatest help only when you tell
us just what you are looking for.

ATOMS IN ACTION
By George Russell Harrison

PPLIED physics is the scope of this
most readable volume by a professor of
experimental physics and director of the
research laboratory of physics at The Massa-
chusetts Institute of Technology. Physics
in agriculture; applications of the physics
of sound; glass; electronics; radio; spectro-
scopy (this chapter appeared as pre-publica-
tion articles in the September and October
numbers of Scientific American); physics
in medicine, optics, television, music, air
conditioning and aviation—these give the
general scope. The treatment is the oppo-
site of technical; your mother or sister could
follow it easily to learn what these things
are about—without being asked to learn too
deeply. The author has a wide reputation
as a facile expositor of applied. science.
(370 pages, 5% by 8% inches, 19 illustra-
tions.) —$3.60 postpaid.—A4.G. I.

NEW PATHS IN PHOTOGRAPHY
By Andreas Feininger

¢ FF the beaten path” may be a trite

expression but it surely applies
specifically to this newest book on creative
photography. The author first discusses va-
rious phases of photographic operation and
processing, an understanding of which is
necessary for an appreciation of the 47 full-
page plates which follow. With this book
as a guide, or as an inspirational source,
the photographer will find the way open to
unusual camera effects. (10% by 11%
inches, 15 pages of text, and 47 plates.) —
$2.85 postpaid.—A4. P. P.

APPLIED ECONOMICS FOR
ENGINEERS

By Bernard Lester

XECUTIVES in industry have re-

peatedly pointed out that the techni-
cal graduate is handicapped by a lack of
training in the practical principles of eco-
nomics. The author of this book believes
that the economic theories now prescribed
for students are not applicable to present
conditions in a practical way; hence this
volume. In it, Mr. Lester has attempted
to give (successfully, we believe) the sort
of discussion which would quickly acquaint
the technical man with the principal prob-
lems and human relations he should know
if he is to conduct a business successfully.

A successful engineer himself, with a nation-
ally known corporation, the volume is built
on his wide experience and observations.
In content, it runs from a chapter: “Eco-
nomics and the Engineer,” through the
whole range of engineering and industrial
activities to a chapter entitled “The Engi-
neer as a Citizen,” and a further note on
“Economic Studies.” (463 pages, 6 by 9%
inches.) —$4.10 postpaid.—F.D. M.

OF ANTS AND MEN -
By Caryl P. Haskins, Ph.D.

STUDY of the life of ants, especially

with regard to their similarities with
another social animal—man. Not a light,
popular work and probably best suited to
readers having a little previous knowledge
of ants. (244 pages, 6 by 9 inches, 15 il-
lustrations.) —$2.85 postpaid.—A4. G. I.

THE BOOK OF INDOOR HOBBIES
By Emanuele Stieri

ERRARIUMS, window-box gardening,

roof gardening, dish gardening, collect-
ing cacti, aquariums, feathered pets, pottery
making, leathercraft, plastics, pewtercraft,
soap carving, chip carving, etching, and
bookbinding—these are the indoor hobbies
dealt with, chapter by chapter, in this book,
about which one terrarium-aquarium-gar-
dening hobbyist close to this reviewer says
the treatment is practical and obviously pre-
pared by an author who writes from his own
experience. It makes a big difference in a
book whether this is the case. (430 pages,
6 by 9 inches, 196 illustrations.) —$3.10
postpaid—A4. G. I.

MAN AGAINST MICROBE
By Joseph W. Bigger, M.D.

T would be difficult to write a more

lucid, more directly revealing, popular
yet scientific, account of the rudiments of
bacteriology than this book which this re-
viewer read from beginning to end as a
pleasure and not as a task. It tells what
microbes are, how they are cultured, identi-
fied (just enough insight into the intricacies
to show the reader what it is that the
mysterious bacteriologist does, without bog-
ging him down with details); also what
microbes do and the main points about im-
munology—toxins, antitoxins and so on
(again just enough to satisfy the reader
who wishes a clear elementary understand-

ing without trying to become a bacteriologist
or immunologist). It also tells the long
story of man’s conquest of microbes, and
it winds up with a lengthy discussion of
practical applications of bacteriology in
everyday life. A meaty work. (304 pages,
5 by 734 inches, 35 illustrations.) —$2.60
postpaid.—A4. G. I.

THE STORY OF SURGERY
By Harvey Graham

NDER the pseudonym of Harvey

Graham, a prominent British physician
has written this story of the long evolution
of the art of surgery from early times to our
own days. Almost throughout, the reader
will shake his head and marvel at what men
once thought was beneficial. The scope is
best suggested by some of the chapter
heads: Greek and Roman surgery; surgical
renaissance; the black death; barber sur-
geons and chirurgeons; corpses, curiosities
and quacks; a one-man revolution; sur-
geons become gentlemen; the quacks and
the brothers; John Hunter; struggle for
corpses; death of pain; Lister; after Lister;
today and tomorrow. The author knows
how to tell good readable, absorbing narra-
tive: a live book. (425 pages, 6 by 9 inches,
23 illustrations.) —$3.85 postpaid.—A4.G. 1.

WONDER PLANTS AND PLANT
WONDERS

By A. Hyatt Verrill

DDITIES of the plant world—plant

giants, intelligent plants, plants that
sail seas, magic plants, plants with strange
uses, plants that grow while yoy wait, and
so on—is the central idea of this fascinat-
ing book by a world traveler who has
brought together within two covers prac-
tically all the legitimate wonderlore of
plants. Many scientists are likely to balk
at the chapter on intelligent plants, particu-
larly the account of the tamed, pet, sensitive
plant that apparently knew the author and
trusted him so completely that it did not
bother to close its leaves in the usual de-
fense—a “one-man” plant. (296 pages, 5%
by 8 inches, 71 illustrations.) —$3.10 post-
paid—A4.G. I.

SIMPLIFIED HOUSEHOLD
MECHANICS

By A. Frederick Collins

OMETHING more than the usual “how

to fix a leaky roof” book for the house-
hold mechanic has been turned out by this
prolific writer of books for the handy man.
In this latest of his products, he presents
simplified explanations of how the mechani-
cal and electrical equipment of the average
home is made, how it works, and something
of how it is kept in operation. It enables

We can supply our readers with any

of the books reviewed in this de-
partment. Prices quoted include do-
mestic postage. Foreign prices are
necessarily higher due to increased
shipping charges.

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

FOR OTHER BOOKS YOU WANT, SEE PAGES 292 AND 310
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the reader to understand more thoroughly
the fundamentals of household equipment
before he attempts to make repairs. (318
pages, 5 1/2 by 7 3/4 inches, well illustrated
with drawings.) —$2.60 postpaid—A. P. P.

ELEMENTS OF ORDNANCE

Prepared under the direction of Lt. Col.
Thomas J. Hayes

T would be impossible to give an adequate

idea of the scope of this volume in this
limited space. It is sufficient to state that
the volume is a textbook for the use of cadets
of the United States Military Academy and
that it covers completely the questions of
all ordnance manufacture from the smelting
and refining of metals, construction of guns,
the chemistry of explosives used, the types
and uses of artillery, to the mathematics
of ballistics. Projectiles, fuses, bombs,
grenades, rifles, automatic and semi-auto-
matic weapons, armor, tanks, and combat
vehicles are also discussed. (715 pages, 6 by
914 inches, numerous illustrations.) —$6.60
postpaid.—F. D. M.

SCIENTISTS ARE HUMAN
By David Lindsay Watson

VEN the scientist himself finds it dif-
ficult to think straight—logically, un-
emotionally—and this book is a fundamen-
tal critique of modern science, though it
makes considerable demand on the reader’s
background. (249 pages, 5 by 7 3/4 inches.)
—$2.35 postpaid.—A4. G. I.

INDUSTRIAL SOLVENTS
By Ibert Mellan

T would be difficult to over-estimate the

importance of solvents as there is hardly
an industry in which they are not used to
some extent. This comprehensive volume
starts with theories of solution, discusses all
the aspects of industrial solvents, and ends
with a chapter on graphical expression
and interpretation. (480 pages, 6 by 9
inches, illustrated, 267 graphs, 126 tables of
properties.) —$11.10 postpaid.—L. B. P.

THE SOCIAL FUNCTION OF SCIENCE
By J. D. Bernal, University of London

N examination, detailed and thought-
provoking, of the unfortunate fact re-
cently becoming more and more evident that
science can be used not alone for man’s
good but destructively, as in war, and waste-
fully, as in inefficient institutions and
methods of research; with recommendations
regarding what could be done about it.
(482 pages, 5% by 814 inches.) —$3.60 post-
paid.—A4. G. I.

THE LIVING THOUGHTS OF DARWIN

Presented by Julian Huxley, M.A., D.Sc.,
F. R. S., assisted by James Fisher, B.A.

ARWIN’S own writings make slow,

difficult reading. The authors have
therefore built this small book of carefully
chosen excerpts from them, and tied them
together with running pertinent comment.
Thus the reader will be in first-hand touch
with Darwin, yet without going through a
year or two of slow plodding through all
his writings to dig out the main substance.
(151 pages, 4% by 7 inches, one illustra-
tion.) —$1.10 postpaid.—A4. G. I. )
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The Editors Recommend

Best
Sellers
in Science

1 SOILLESS GROWTH OF
® PLANTS=—By Carleton Ellis
and Milton W. Swaney. Complete
information, popularly presented,
regarding the problems and dif-
ficulties of tank farming. Form-
ulas for chemicals and instruc-
tions for preparing tanks and
other containers are given. Rec-
ommended to both experimenters
and commercial growers. $2.85

PROCEDURES IN EXPERI-

= MENTAL PHYSICS = By
John Strong, Ph.D. With four
other scientists, Dr. Strong hasas-
sembled a wealth of useful data
of a wholly practical kind for the
constructor, experimenter, and
skilled craftsman. Many lucid il-
lustrations. $5.10

SCIENCE EXPERIENCES

* WITH HOME EQUIPMENT
=By C. J. Lynde. A book of 200
simple home tricks based on
physical laws, each experiment
being illustrated and its princi-
ple explained. $1.45

USES AND APPLICATIONS

" OF CHEMICALS AND RE-
LATED MATERIALS. — By
Thomas C. Gregory. A guide to
marketing and research, for
directors of research, sales
managers, manufacturers, pat-
ent attorneys, advertising men,
etc. $10.10

THE ENGINEER’S SKETCH-

* BOOK OF MECHANICAL
MOVEMENTS=—By Thomas Wal-
ter Barber. Working drawings
of practically every conceivable
movement, device, appliance, and
contrivance employed in the de-
sign and construction of ma-
chinery for every purpose. Near-
1y 3000 illustrations. $4.35

MODERN PISE BUILDING

% —By Karl J. Ellington.
Method of building houses of
rammed earth, an old system
successfully adapted to modern
conditions. $1.65

OH DOCTOR! MY FEET l==

* By Dudley J. Morton, M.D.
Help for foot sufferers. Scien-
tific treatment which makes pos-
sible discarding of arch supports
and special shoes and stopping of
exercises. $1.60

YOU’RE THE DOCTOR—By

= Victor Heiser. Chatty, rem-
iniscent, anecdotal book on foods
and how they affect us. Com-
mon-sense health information.
$2.60

9 GIVE YOUR HAIR A
%" CHANCE — By John W.
King. Common sense about hair,
its care and diseases. Debunks
false notions, fads. $2.10

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

The above prices are post-
paid in the United States.
Add, on foreign orders, 25¢
for postage on each book.

1 MACHINERY’S HAND-
®* BOOK—Tenth Edition.
“Bible of the mechanical indus-
try,” enlarged to 1815 pages of
latest standards, data, and in-
formation required daily in the
shop and drafting room. $6.10

12 ARC WELDING IN DE-
*= SIGN, MANUFACTURE
AND CONSTRUCTION—Edited
by James F. Lincoln Arc Weld-
ing Foundation. Actual (prize)
solutions of arc welding prob-
lems in the field. About welding
for welders. $1.50 in United
States; $2.00 elsewhere.

l MEN, MIRRORS AND
® STARS—By G. Edward
Pendray. New edition of a very
popular book. Chief addition is
a chapter on the 200-inch tele-
scope. $3.10

l ATOMIC ARTILLERY=—
* By John KellockRobertson.
Electrons, protons, positrons,
photons, neutrons, and cosmic
rays in plain language. Also
transmutation of the elements
and manufacture of artificial
radioactivity. $2.35

1 SHIPS OF THE WORLD’S
®* BATTLEFLEETS —Edited
by Pay-Lieut. Comdr. E. C. Tal-
bot-Booth, R.N.R. Essential facts
regarding the principal ships in
the navies of the important pow-
ers, with details of construction,
silhouette drawings, and a large
number of photographs. $1.60

1 THE MYSTERIOUS UNI-
® VERSE—By Sir James
Jeans. Covers a remarkably
broad territory, touching on ev-
erything new in modern physics,
astrophysics, and cosmology.
Many men of science now are
leaning toward a non-material-
istic interpretation of the uni-
verse and Jeans is one of these.
—(Formerly $2.40.) Now $1.10
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23 SUNDIALS—By R. Newton
® and Margaret L. Mayall.
The best book on sundials. A
practical work by a landscape
architect and a professional as-
tronomer. Illustrated. $2.10
2 A MARRIAGE MANUAL—
* By Hannah M. Stone, M.D.,
and Abraham Stone, M.D.
practical guide to sex and mar-
riage, covering fitness for mar-
riage, mechanism of reproduc-
tion, prevention of conception,
and similar vital subjects. An-
swers questions most often asked
these authors by their consult-
ants. $2.60
2 RAYON AND STAPLE
® FIBER HANDBOOK. —
Compiled and edited by Dr. E.
W. K. Schwarz and Herbert R.
Mauersberger. Latest informa-
tion on historical, statistical,
technical, and chemical phases
of American rayon industry—
for textile men, designers,
manufacturers, processors,
launderers, and others—$4.60
postpaid domestic; TForeign
$6.10 postpaid.
26 SCIENTIFIC METHOD—
* By F. W. Westaway. An
omnibus of the scientific method
for those who wish to learn to
think straight. Clearly written for
the serious person who, after read-
ing it, will feel that his thinking
processes have been melted down
and recast. $3.85
2 THE SCIENTIFIC AMERI-
® CAN CYCLOPEDIA OF
FORMULAS=—By A. A. Hopkins.
A standard reference volume of
more than 15,000 formulas. In-
dispensable in the laboratory,
workshop, home. $5.50
28 HANDBOOK FOR
®" MODEL RAILROADERS
—By W. K. Walthers. All phases
of model railroading are cov-
ered by this improved and en-
larged second edition. — cloth
$1.60; paper $1.10.

of plastics.

crafter’s Corner.

jobs around the home.

1 PLASTICS, PROBLEMS AND PROCESSES—By Dale

®» E. Mansperger and Carson W. Pepper. For hobbyists
and experimenters, this volume gives a large number of de-
tailed plans and instructions for making all kinds of useful
and ornamental articles from tubes, rods, sheets, and blocks

18 MOLDING AND CASTING—By Carl Dame Clark.
® Use of wax plaster, sulfur and other materials in
casting. For craftsmen, criminologists, dentists, artistsé :%%

1 HOUSE CONSTRUCTION DETAILS — Compiled

" By Nelson L. Burbank. For architects, contractors,
builders. Practically every conceivable house construction
detailin drawings, photographs, discussion. Has a Shop-

2 THE HANDY MAN’S HANDBOOK—=By C.T. Schaefer.
* Fourth edition of a very popular book—a practical
manual on the use of tools and how to do all sorts of odd

$2.70

$3.10

$1.10

2 THE ROMANCE OF AS-
* TRONOMY—By Florence
A. Grondal. The author writes
for the average reader who would
like to know more about the
stars and the planets. Her book
brings to life the facts of astron-
omy through picture and story.
Illustrated with striking photo-
graphs and diagrams.—(Former-
ly $5.00.) $1.85

2 SNAKES OF THE WORLD
® «—By Raymond L. Ditmars.
Probably the most readable, at-
tractive and extensive discussion
of the subject yet offered to the
general reader. It discusses the
more than 2000 different kinds of
snakes. Superb illustrations.—
(Formerly $6.00.) $2.10

2 THE COSMETIC FORMU-

* LARY—By H. Benneit.
Creams, lotions, skin and hair
tonics, permanent wave solutions,
lipsticks, everything for the
beauty parlor. $3.85

30 WHAT SNAKE IS THAT?
® — By Roger Conant and
William Bridges. Description of

snakes with numerous
drawings of scales, head struc-
ture, body markings. Includes a
treatment for snake bites. $2.10

‘Write us for information on
books on any subject which
interests you. We can supply
any book in print.

For Sale by:

November ’39

SCIENTIFIC AMERICAN, 24 West 40th Street, New York City

I enclose §..........

for which please forward at once books Nos.




TELESCOPTICS

A Monthly Department for the Amateur Telescope Maker
Conducted by ALBERT G. INGALLS

OW that the amateur telescope making

hobby has thrived for a dozen years
since this magazine gave it wide scope,
there are numerous amateurs who can do
work of professional grade—sometimes even
better, since the amateur, unlike the pro-
fessional, can afford to put an unlimited

Figure 1: Holcomb’s heavy mounting

amount of time on an optical surface until
it is as nearly perfect as any optical surface
can be made. In a few communities such
amateurs or groups of amateurs have con-
cluded or are concluding arrangements with
local educational institutions—high schools,
colleges, universities—to make and install
telescopes for their mutual advantage. For
example, the educational institution con-
tributes the materials, also a permanent
site for the observatory. The amateurs put
in the skill and the elbow grease. The fin-
ished observatory is then available to both
(often, also, to local townsmen).

The 12” reflecting telescope shown in
Figure 1 was made by an amateur, J. M.
Holcomb, 40 Clarke St., Burlington, Vt.,
for St. Michaels College in Burlington’s
suburb, Winooski. Asked to describe it,
Holcomb states:

“The mounting is compact and rigid,
operates smoothly, and is convenient to use.
The setting circles are divided to half de-
grees and are illuminated. The driving
clock (Figure 2) is run by a synchronous
motor and is adjusted to sidereal time. The
mounting is also provided with slow motion
controls, that in declination being manual,
that in right ascension motor driven.

“The building (Figure 3) consists of a
12 by 26’ classroom on ground level and
a wooden-framed, metal-sheathed dome 12’
in diameter, 9’ high, above. The telescope
rests on a ten-ton reinforced concrete pier
entirely free from the building, in order
that no vibrations may be transmitted to the
telescope.

“I believe the unit can be termed an ama-
teur job, despite the fact that I did not ac-
tually lay the bricks, mix the concrete, or
pour the iron castings for the mounting. I
did design it all, also made the patterns,
supervised the masonry, and did the rest
of the construction.

“The mounting contains a temporary 8”
mirror made by Father A. Rivard, S.S.E.,
of St. Michaels College, but a 12” mirror is
being made.”

The rugged proportions of Holcomb’s
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mounting design are worth close study.
This telescope will not shiver, as many do,
when a fly alights on it. A telescope mag-
nifies its own vibrations just in the measure
that it magnifies the stars, hence vibrations
that remain wholly invisible to the direct
look cause the stars to dance wildly to the
look through the telescope. This is why
ordinary criteria for rigidity in machines,
supports, and so on, are much too weak for
telescope mounting design. A telescope
should be theoretically about as rigid and
rugged as a cubic yard of cast iron. Hol-
comb’s is.

IFTH in a long line of eight Newton-

ians ranging from 4” to 12%"”, and
from f/5 to f/10, and built over a period of
four years, is shown in Figure 4, with its
maker and owner, John J. Stoy, 450 Hurt
Building, Atlanta, Ga. In his letter Stoy
styles himself “Director of the Smoky Hol-
low Freshair Observatory.” The telescope
is a 12%"” of {/8, and the total weight of
telescope and pier is 3350 pounds. The de-
sign is conventional but unusually clean.
“The polar axis counterweight,” Stoy writes,
“is open to argument as to necessity, but it
brings the center of mass to the center of
the pier.” This last idea seems excellent,
and in keeping with principles of mounting
design stated by Porter in the treatise “Ama-
teur Telescope Making,” fourth edition.

Figure 2: The electric drive

Close inspection of the figure will reveal
a very smooth, clean declination axis cast-
ing and union for tube attachment. These
were cast in iron, from patterns made and
donated by Fred Ferson, Biloxi, Miss.,
author of the chapter-on molding and cast-
ing, in “ATMA,” and a friend of Stoy’s.
The upper end of the tube rotates. The tube
is ventilated through an oversized cell with
9-point suspension.

How well your scribe recalls the day when
Stoy received and began working the 1214”
Pyrex disk for this telescope, which, it
seems, was just a bit bubbly! Daily there-
after the mails brought generous samples
of the most competent old-fashioned south-
ern cussin’, but finally Stoy learned to de-
feat the bubbles and the profanity imper-
ceptibly dwindled until, at last, he actually
came around almost to loving Pyrex. Even
now, however, you must smile when you
say “bubbles” within his hearing. (It is
impossible to cast Pyrex disks without some
bubbles—can’t get it hot enough and fluid

enough, because of its high melting point,
for all the bubbles to rise—but the makers
throw out the poorer disks.) Stoy also refig-
ured his mirror twice after most workers
would have called it a day—we suspect
merely in order to demonstrate to that —
— — hunk of glass that he, and not it, was
boss. And then, becoming finally softened
and sentimental, he named the telescope
“Bessie.”

THE following communication is from
James G. Baker, of the Harvard College
Observatory:

“In reading through the very interesting
article by Hendrix and Christie in the
August Scientific American the present
writer has noticed some incompleteness that
might cause ambitious amateurs a bit of
grief. All the various types presented by the
authors are certainly workable, but caution
must be exercised in order that cameras
constructed should not exceed in aperture
that which is justifiable theoretically.

“The thick mirror type discussed (Figure
3, IX in the August article) is optically in-
ferior to both the ordinary and the solid
kinds of Schmidt camera, although still
quite a good camera in itself. The authors
have failed to point out that the position
of the apparent center on the axis depends
upon the angle that the incoming rays
make with the optical axis, and that this
type of camera does not possess the sym-
metry of the Schmidt arrangement. Just as
in the case of the usual Schmidt the third
order errors are zero, which fact insures
good performance, but, optically speak-
ing, the thick mirror is not aplanatic beyond
the third order, whereas the Schmidt is
aplanatic to all orders of accuracy. The
practical effect of this lack of perfection
is to limit the speed and usable field of the
camera, as compared with the Schmidt in
glass. By a suitable deformation of spheri-
cal mirror and intermediate refracting sur-
face, one can obtain nearly Schmidt per-
formance, but the required optical work is
more involved. The Zeiss company has re-
cently produced a thick mirror system in-
volving only spherical surfaces that has a flat
field. The authors of the August article
have neglected to point out that, as in the
case of the usual Schmidt, the thick mirror
type has a curved focal surface, spherical
and concentric with the spherical mirror

Figure 3: Observatory, St. Michaels
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F igure 4: Stoy and his “Besale

face and should be made so. The authors
state on page 119 that the speed of an
f/0.66 camera can be obtained with the
field and correction plate curvature of an
#/1 of the usual kind, but this is not correct.
The depth of the correcting surface is ex-
actly n times deeper, zone for zone, than
for the usual Schmidt of the same physical
size, and the usable field about n times
larger, angularly, in the case of the solid
Schmidt, and about the same in the case
of the thick mirror system, all compared
with the usual Schmidt. The letter n used
above stands for the index of refraction of
the glass of the thick mirror. The index of
refraction that appears in the denominator
of the expressions for the correcting surface
will be that for the glass of the correcting
plate, in the above thick mirror system.
“The performance of the Schmidt in glass
is truly remarkable. The solid glass com-
bination was discovered independently and
was investigated through its fifth order
image errors in May, 1938, by the present
writer, and discussed at the October, 1938,
meeting of the Optical Society of America.
The solid Schmidt, I have heard indirectly
from Bergedorf [Bergedorf Observatory, in
Germany, where Schmidt worked.—Ed.]
workers, was contemplated by Schmidt him-
self, some years ago. Sinclair Smith seems
to have been the successor to Schmidt in
coming upon the solid Schmidt, but the pub-
lication was delayed by his untimely death
in May, 1938. The Bergedorf workers un-
fortunately concluded that the thick mirror
type constitutes the only practical way of
getting to the focal surface, as Hendrix
did also in the early stages of his work. Hen-
drix, however, has now provided an in-
genious solution in the form of the folded
type. An off-axis type provides another.
“Let us compare the solid Schmidt with
the ordinary Schmidt of the same physical
size, that is, with the same aperture and
radius of the mirror surface. The focal
length is 1/n that of the usual Schmidt, the
speed n® greater, the depth of the correcting
surface n times deeper, the size of the chro-
matic aberration disk n times smaller at
each wavelength, and the curvature of the
field the same. The third order astigmatism,
re-introduced by the central hump in the
correcting plate, is slightly smaller than
that for the usual Schmidt, and for both is
numerically of the fifth order. The first
error of importance in either the solid or
the ordinary Schmidt is the variation of
spherical aberration with angle. This de-
fect is several times smaller for the solid
Schmidt than for the usual kind. The
variations of third order defects with color
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2035 ASHBY AVENUE

TINSLEY LABORATORIES
Supplies for the Amateur Telescope Maker

Plate and Pyrex Kits; Ramsden, Huygenian, Orthoscopic, and Solid Oculars;
Rack and Pinion Eyepiece Holders; Prism or Diagonal Spider Systems; Rough
Cast Mirrors, Cells and Mountings; Silvering and Aluminizing.

Send 6 cents for large illustrated catalog

Astronomical Telescopes and Equipment

Portable and fixed instruments for private and professional observatories, both
reflecting and refracting. Finished mirrors, lenses and mountings.

Write for complete specifications and prices

BERKELEY, CALIFORNIA

Pierce made.

REFLECTING TELESCOPES

Theoretically and mechanically right,
with portable mount, ready to use. 67, $125.

RICHEST FIELD EYEPIECE 1.14” ef], .92” field, $6.50.

PORTABLE MOUNT. With rigid pipe pedestal. Mov-
ing parts of bronze. For 6” or smaller telescopes. $10.

ACCURATE FOCUSING is easy with our spiral sleeve.
114” O. D. Send Pierce oculars for fitting, $1 each.

VERY SPECIAL. All-inclusive telescope kits. Proper
glass, clean abrasives in tin boxes, best rouge, real
pitch, a complete EYEPIECE, an ALUMINIZED DI-
AGONAL, complete instructions.
Without Eyepiece and diagonal, 4"—$3.00,

I'ree test of your mirror. Write for catalogue of supplies.
TWENTY YEARS OF EXPERIENCE TO HELP YOU
John M. Pierce e 11 Harvard St. e Springfield, Vermont

4"—$4.00, 6"—$6.00.

6”—3$5.00.

NEW

Twe BUILDER’S LEVEL

JUST THE THING FOR SMALL BUILDINGS, GARAGES, ETC.

Does the work of a tripod level on all building and construction
work, foundations,
drainage, etc. It
balanced spirit lev
deviceever built. Details on request.
NEW LOW PRICE - NOW $5.00

WE ALSO HAVE 4 SPECIAL PROPOSITION FOR AGENTS
PROUT MFG CO.  P.0. Box 156-A  ELKHART. INDIANA

WMk RN AnD

C. C. YOUNG

Supplies for Amateur Telescope Makers.
70 Ib. Equatorial Mounting $35.00
Good Quality Eyepieces $3.00 each
517 Main St. East Hartford, Conn.

[ —EVERYTHING FOR THE
AMATEUR TELESCOPE MAKER

Precision Workmanship, Good Quality,
Low Prices. Money Back Guarantee

KITS~OUR SPECIALTY

g L $2.95 PYREX
6"....c.cee.. 3.75  PYREX
6.50 PYREX ...

. 9.75 PYREX

OTHER SIZES PROPORTIONATELY LOW

Each kit has 2 glass discs, correct thickness, tempered
pitch, rouge, 8 assorted abrasives (fewer may not give
perfect optical surface), instructions, etc.

FREE ALUMINIZED DIAGONAL with each kit
6” kit with book ‘‘Amateur Telescope Making’’...$6.25

ALUMINIZING Chrominizing

Aluminum used now contains chromium alloy which
produces a harder, superior reflecting surface. Prices
remain the same as for aluminizing.

6"=—82.50 8”"—g3.50 10”—g$5.00
Other Sizes Proportionately Priced
MIRRORS TESTED FREE OF CHARGE
KELLNER EYEPIECES

U. 8. Government 1” F.L. Kellner achromatic remodel-
led and fitted into our standard 134" brass cells. You
should own one—no matter how many eyepieces you have.
WORTH $8.00. SPECIAL PRICE.......... $4.00
MIRRORS, ALL SIZES, MADE TO ORDER
PRISMS—EYEPIECES—ACCESSORIES
FREE catalog Tel Mic Bi lars,
etc. Instructions for Telescope Malumg, 10¢.
PRECISION OPTICAL SUPPLY CO.
1001 E. 163rd Street New York City

Surface Hardened

ALUMINIZED
Coatings

are uniformly superior in reflectivity and im-
prove the performance of telescope mirrors,
prisms, diagonals, camera mirrors, range
finder mirrors and other optical front surface
mirrors.

These Surface Hardened Coatings are dur-
able and cohesive. They do not blister or peel
and can be removed easily without repolish-
ing and refiguring mirror.

Used in some of the largest observatories on
mirrors which are famous throughout the
world. Have your mirrors coated with the best.
Prices: 4”—$1.75, 6”"—$2.50, 8”"—$3.50, 10”"—
$5.00 and 121%"— $8 00. Up to 36” on request.

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

KITS OUR SPECIALTY

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

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

Money-back guarantee that

THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE

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

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y,
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\ LOMARA

POCKET MICROSCOPES
HANDY ¢ PRECISE

Various models
magnify
15x to 1410x
$7.50

and up

With or
without
stand

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

For detailed information address
Dept. S.4. 11

C.P.Goerz American Optical Co.
317 EAST 34th STREET NEW YORK

BUILD YOUR OWN REFLECTING TELESCOPE

6”7 kit contains two glass discs. 10 grades
of abrasives #80-100-120-160-180-200-250~
350-500 and fine emery. Rouge, pitch,
template and copy of instructions. Price
$6.50 f.o.b. New York. Send for free
catalog—instructions 10c.

OPTICAL DEVELOPMENT CORPORATION
1560 Broadway Dept. D New York, N. Y.

BUILD A TELESCOPE

For MIRRORS or PARABOLIZING

write to

F.L. FRAZINE 016 17th Aw. No.

St. Petersburg, Fla.

BUILD A PRISMATIC REFRACTING TELESCOPE
We will sell you raw glass and rough castings
or finished prisms and lenses and machined
castings or finished instruments.

Write for free literature and prices. Blue Prints

and Instructions Furnished.
Also, Parabolized Pyrex Mirrors.
ROBERT R. CARTER
2125 Spaulding Ave. Berkeley, Calif.

New U. S. Army sighting telescopes in
original cases. Each has four 153” achro-
matic lenses mounted in cells. Make ideal
finders or small telescopes. Reported to
have cost $90.00 each. Price $6.00 each.
New 23/4” diameter X 27” F, L. achromatic
objectives. Make R.F. type of telescopes.
Price $15.00 each.

FEARLESS CAMERA CO.

8572 Santa Monica Blvd., Hollywood, California

Try!

Price

* *

YK _THE OBSERVER'S STAR ATLAS
Good in any location. An in-
expensive Atlas for the tele-

Contains 180 objects with space for the

observer’s comments and variable star

Observations of the Planet Mars

Contains 72 drawings made with small aperture

bound. Price o.......oiiiiiiniiiiiinn

One only 2147 30x_ Cel

scope maker.
$ 1 .00
index. 5!%2” x 8'%” cloth bound.
from 1926 to 1935. 512" x 812" cloth 5c
wood stand. Complete

Used ObJectives for sale from 11%2” to 4”. Pnced
from $5.00 u
H. B. WEBB, 9251-173rd St., Jamaica, N. Y.

The Unit Sky Map with Case 50c

H. B. WEBB, 9251-173rd St., Jamaica, N. Y.
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THE BEGINNER’S

CORNER

F you are tempted to jump from your first
6” telescope making job to a much
larger size, the accompanying photographs
and description by a worker who jumped

the other way and put his energies into
refinement may be worth considering. It
is a 4” made by L. J. Ashby, 437 Stone St.,
Kalamazoo, Mich., and by Mrs. Ashby, and
is equal in both design and finish to profes-
sional work. Both, we say, since we have
seen a few telescopes with very exquisite
or even over-elaborated finish but poor de-
sign. Ashby, who has been a telescope
maker for several years, writes:

“There are a few who want a really porta-
ble instrument—one which does not require
several strong backs and a truck to handle
and transport. My wife cannot conveniently
carry around even a 6”, hence this 4” New-
tonian which carries easily in the family
car and can be handled by a woman. Some
details are: Mirror made by Mrs. Ashby,
with much oral but no manual assistance on
my part. No scratches. Tripod, wood. Set-
ting circles, graduated 5 minutes and 2°.
Slow motions in both directions—in R.A.
by flexible shaft. Tube, aluminum, cork

TELESCOPTICS
(Continued from preceding page)

are all zero with exception of spherical
aberration, as in the case of the usual
Schmidt. The front surface of the solid
Schmidt behaves as a single prism face, so
that, for large field angles, a star photo-
graphs as a very short spectrum. This defect
is of no importance in spectroscopy, for
which such a glass camera is most useful.
The Harvard Observatory has under con-
struction a solid off-axis Schmidt, for which
the focal ratio has been pushed to the ex-
treme of f/0.30. The focal length is 15mm,
and the usable field 3mm linearly, or about
11 degrees. The field is still larger for re-
duced aperture.

“A variation of the Schmidt in glass is
offered by converting the spherical mirror
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lined for better temperature performance.
Rack and pinion focusing. Level and com-
pass for quickly alining polar axis. Finder,
diagonal type, 7X, 5° field. Eyepieces, 17,
17, Y4 (after Clarke, in ‘ATMA.’).
of view with 1” eyepiece, 1%4°.

Field
Tube wt.,

11% lbs., mount and counterweight, 27 1bs.
Cost, $35. Time, 210 hours.

“This little telescope resolves components
of Epsilon Lyrae with 1” eyepiece, Pi
Aquilae with 14”.”?

After all, no beginner on his maiden teles-
cope should attempt so fine a job as the
Ashbys’ but should aim to equal its design
for rigidity, especially at two vital places:
on the declination axis near the tube, where
a large cross-section is here seen, and in
the plate between this axis and the tube,
which is here amply thick.

A little telescope, but built like a watch.

NOTHER TN (which stands for Teles-
cope Gnut, socially correct designa-

tion for telescope makers,) who, after mak-
ing the beginner’s 6”, did not scorn to drop
to a 4” because of its portability, is G. F.
Hofferberth, R. F. D. 3, Dayton, Ohio, a
telescope maker of long standing and now
owner of a 12” Cassegrainian. It has a tube
of copper sheet which was rolled, the edges
scarfed and silver-soldered. The finish
(“engine finish”) was done on a drill press
with a rubber grommet, oil and emery. Hof-
ferberth made the patterns and did the
machining for the polar axis support and
bearing and for the well-proportioned fork,
but the very beginner—the absolute tyro—
need not worry about such refinements as
the latter, since easier methods are available.

e —— e e

into a spherical lens surface, with a corre-
sponding change in the depth of the correct-
ing surface. Because of the small power of
a lens surface of the same radius as a mirror
surface, as compared with that mirror, the
aperture-ratio of this type camera is limited
to f/1.5 or slower. It is, nevertheless, a true
Schmidt camera. The focal surface is spheri-
cal and concentric with the lens surface.
“In the article by Hendrix and Christie,
even for the folded type, they mention a
plane focal surface, and count it among the
seven plane surfaces to be made. This is
inaccurate, for the focal surface, as in the
usual,Schmidt, is spherical and concentric
with the mirror, and should be made so.
“In the discussion of the Wright type,
which has a flat field, the authors state that
their f/1 was unsatisfactory because of
higher order aberrations. This is not alto-



NOVEMBER - 1939

getyer the complete story. The Wright type,
in addition to having double the chromatic
trouble of the Schmidt of the same focal
length and aperture, has astigmatism of
the third order, that seriously limits the
field at high apertures. As the authors state,
cameras of f/3 and f/4 are satisfactory for
limited fields, but then there is no need to
make one in glass. For spectrographic pur-
poses, the Wright type, called specifically
the “short” type to distinguish it as one of a
family presented by Wright, also has a
curved field, and on that surface third order
astigmatism along the spectrum is zero.

“The present.writer would like to caution
the amateur, who is contemplating a very
fast camera, to compute his correcting sur-
face from the more accurate formulas given
by Wright in ‘ATMA,’ and to try contacting
some person -who has made a Schmidt to
check the computation. If the amateur
makes a solid Schmidt, he should use the
ordinary formulas for a correcting surface,
but with a factor of n, the index of refrac-
tion, throughout, so that the correcting plate
is n times deeper, zone for zone, than is the
case for the usual Schmidt. Moreover, the
position of the focal surface must be care-
fully computed.

“Hendrix and Christie mention that the
easiest form of correcting plate to make is
one for which center and edge are at the
same height; that certainly must be correct
from their wealth of experience and prac-
tice, but I would like to point out that the
departure from the nearest sphere (one
through center and edge) is nearly inde-
pendent of their parameter & and, therefore,
that the amount of aspherical figuring is
likewise nearly independent of k.

“The above is in friendly criticism, with
an eye toward aid to the amateur, and in no
way should detract from the excellence and
usefulness of the article as a whole.”

In his letter of transmittal, Baker states
that he has the entire set of quantitative
formulas that bear on the Hendrix and
Christie designs and will be willing to co-
operate with any amateur desiring infor-
mation, who is really serious about making
some of these telescopes. In each case, he
states, the many factors should be carefully
balanced before the maker starts pre-
cipitously on a part not justifiable theo-
retically. He will give information to any-
one wishing to know about the performance
of a Schmidt of given specifications, or will
recommend specifications to fit a given need.

He has also designed a family of flat-field .

cameras, equivalent in performance to the
Schmidt camera, which he described before
the American Astronomical Society last sum-
mer.

Priority on (1) the fact that the correct-
ing lens of a Schmidt should be made larger
than needed and 'masked out, to facilitate
the work, (2) the use of a liquid on the
correcting lens while it is ground to shape,
also use of a pattern of straight lines at the
plate holder, and (3) the interpretation of
the zones by the method just described, all
described in the Hendrix and Christie
article of last August, is claimed by Arthur
De Vany, 727 Sylvan Court, Davenport,
Iowa. In letters offered this department for
publication long ago, De Vany described
these methods. Owing to your scribe’s pro-
crastination in publishing them they were
offered to Popular Astronomy, which pub-
lished them a year or so ago, and it is now
desired to mention the matter in order as
far as possible to make amends.
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Edison Storage Batteries

Cells are in excellent condition. Complete with solu-
tion, connections and trays. Prices below are about
109, of regular market price. Average life 20 years.

Two-year unconditional Guarantee.

A- 4Amp Hrs 150. Ea. $5.00

-5 187. ¢ 5.00
-6 ‘225, 5.00
-7« 262, ¢ 5.00
-8 ¢ ‘¢ 300. ¢ 6.00

Igwwp?ppbp
1
(=2

L Pr. 4.0
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 ail cells 75 amps. or less an additional
charge of 109, is to be added for trays.

U. S. Army Portable Telegraph
- and Buzzer Field Sets

Made for military use by Western Electric. A
wonderful buy. New — never been used. Good for
code practising, signaling, communications, etc.
Contains 2-tone, high-frequency buzzer with
platinum contacts, telegraph key, telephone switches,
earphone, condensers, transformers, chokes, etc.
A $35. value. Complete in wooden case with 51 50
diagrams and instructions. Shp. wt. 12 lbs. .

wIm=-im=<

Z20=-uvmg$S

73 ” diameter switchboard models
Watt Meters .75 — 1.5 — 7.5 KW
For AC & DC. Choice of above sizes, each $20.00
Volt Meters 150 volt DC $12.50
Volt Meters 300 volt AC 15.00
Volt Meters Combination DC 150, AC 300 $18.00
Ammeters DC (choice of scale) 5.0
Ammeters AC (choice of scale) 16.
Ammeters Thermo (AC & DC)(choice of scale) $20.00
Large selection of portables on hand.
Requirements quoted on request.

U. S. ARMY AIR-
CRAFT MICRO-
PHONE

Manufactured by
Western Electric.
Breast type carbon
microphone, noise
proof, complete with
cord, plug and
breastplate. Excep-
tional value. $1_95

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

tacts. ..... $1.50
EYEPIECES
Manufactured by Nationally Known C n

Parabolic Searchlight Mirrors

FOCAL GLASS
DIA. LENGTH THICKNESS PRICE

4 in. $12.
5/16 in. 25.
5/16 in. 50.
7/16 in. 55.
7/16 in. 5.

Mirrors were made for the U. S. Army
& Navy by Bausch & Lomb and Par-
sons of England. Perfectly ground and
highly polished to a very accurate
parabolic surface. Heavily silver plated
and coated with a moisture and heat
resisting paint. A few larger and
smaller sizes in stock.

Navy Light-
weight 1/,
Mile Portable
Searchlight

Cast aluminum &
bronze  housing.
Complete with
carrying case.
Mangin type para-
bolic glass reflect-
or. Made by G. E.
and Nat’l X-Ray.
5 inch diameter.
Complete with
choice of 6, 12 or
32 volt lamp.

?eg Pr1ce$4.9s

Bausch & lnmh Navy Telescopes

Said to have cost in excess of $130.00
P

Formerly used on large caliber guns. An excellent
finder, 7 achromatic lenses, telescope tube, erector
draw tube and eyepiece draw tube. Excellent for
spotting game. Object Lens 2”; magnifies any power
from 3 to 10; Exit pupil 02’ to 0.09”; Eye Lens
15/16”. Cross Hairs. Angular field 3°30’ to

20°; Erect image. All bronze. Weight 6 lbs. 312-50

Keuffel & Esser Navy Telescopes
Suitable for terrestrial use. Two sizes.

(1) Gun metal ﬁmsh tube 133” by 1153”. 9/16” O.G.
Adjustable Cross Hairs. Micrometer focus control.
Erecting system. Eyepiece. Magnification $6 oo
4 power. Wt. 2 1bs. L

(2) Gun metal finish, tube 173” by 1514”. 29/32”
O.G. Adjustable Cross Hairs. Micrometer focus con-
trol. Erecting system. Eyeplece

nification 4 power. Wt. bs.

DURAKOOL MERCURY SWITCHES

This metal mer-
cury switch over-
comes faults of
usual mercury’
switches. May be
turned a full 360°.
Has thousands of
known applica-
tions from tiny lab instruments to gigantic power

controls.

1 A 20 Amp.
35 Amp...
65 Amp.
200 Amp.

Hand Clinometers, Pendant

S. Army Engineers, Geologists, Surveying,
Mapping, etc. Magnifying Eyepiece. See
illustration in August advertisement...... 53-50

2Y4"” long by 154” 0.D.
A fine ocular 212x, giving flat 25° field of good
definition. Color and axial sph. ab. low enough to
accept beams from f/3. Requires slight adaption of
diaphragm, also eyepoint aperture at approx.
2” from nearest surface. Limited Amount. ss 00
PriCE tuevietn i e enenineneaennannen "

Apparatus
makes a written
record of code
and similar mes-
sages on paper
tape. An ideal
machine for
earning code or
teaching code
o groups. Radio
men can easily
adapt it to
o short-wave re-
ceivers for taking permanent records of code
messages. Double pen permits simultaneous record-
ing of two messages. Pens are operated by battery
and key while tape feeder is spring driven (hand
wound). Case made of solid brass on heavy iron
base. Useful on fire and burglar alarm systems.
May be used to intercept telephone dial calls.

Used $15 Reconditioned $2°

U.S. Army Engineer
Compasses

Keuffel & Esser,
Herschede, silver
scale graduated in
degrees. Automatic
needle locking de-
vice, compensated,
jewel bearing. Fold-
ing hairline sight.
Complete in Ma-
hogany box and
cover 3”7 square.

$9.50

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

233” intake, 27 x 2”
outlet.

Cast aluminum hous-
ing .......... 5

Cast iron housing. 56 00
Available in 6, 12, 32,
110 volt d.c., 110 v. a.c.,
110 v. universal. Specify
type and voltage desired.

ManhattanElectrical Barga'in House, Inc.,Dept.S.S.,120 ChambersSt., New York City |
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TRADE MARKS
AND

UNFAIR
COMPETITION

By ORSON D. MUNN

A TrRADE MARK is an intan-
gible asset of a business, yet
its actual value may grow so
large that it becomes the very
foundation on which depends
the whole structure of the
business. Because of this fact,
every business man should
have available such informa-
tion on trade marks as will
enable him to judge with a
fair degree of accuracy the
desirability of any mark
which he may be consider-
ing.

Here, in one handy vol-
ume, written in non-legal
terms, is a simple yet com-
prehensive interpretation of
the Federal statutes and the
body of common law relat-
ing to trade marks and un-

fair competition.

Price $1.00 postpaid

Published by

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

BRIEFS

e e e et
(The Editor will appreciate it if
you will mention Scientific Amer-
ican when writing for any of
the publications listed below.)

MEeN WANTED, by Paul Garrett, is a 20-page

illustrated pamphlet written by the
Director of Public Relations of General
Motors Corporation. It is essentially a plea,
addressed to thinking people, for restora-
tion of individual initiative—and its sub-
sequent reward—as a means of substituting
the cry of “Men Wanted” for that of “Jobs
Wanted.” General Motors Corporation,
Broadway at 57th Street, New York City.—
Gratis.

RuBBer INDUSTRY OF THE UNITED STATES
covers 100 years of the rubber industry
in the United States and presents the larg-
est list of rubber products ever published.
It includes a brief history of rubber, the
discovery of vulcanization, something of
the life of Charles Goodyear, and statistical
details of the rubber manufacturing industry
in the United States. Superintendent of
Documents, Government Printing O ffice,
Washington, D. C.—10 cents (coin).

SMALL APPLIANCES is a 32-page pocket-size

booklet that describes and illustrates
gas-operated equipment suitable for schools,
laboratories, home work shops, and so on.
It also contains a number of conversion
charts which will be helpful to anyone con-
sidering the use of gas for any industrial
or shop purpose. American Gas Furnace
Company, Elizabeth, New Jersey.—Gratis.

ADVENTURES IN CONVERSATION is a 24-page
illustrated booklet that deals with the
art of conversation and the stimulating
effect which it can have on every-day life.
A good conversationalist can turn a dull
subject into one that sparkles, can talk in-
terestingly with conviction, can develop a
personality which otherwise might be
warped. The pathway to developing the
art of conversation is found in this booklet.
Conversation Institute, 3601 Michigan
Boulevard, Chicago, Illinois.—Gratis.

CHeMicaLs BY GLyco is a comprehensive
catalog of specialty chemicals including
emulsifying agents, glycol and glyceryl
esters, synthetic waxes, synthetic resins,
plasticizers and flexibilizers. Included are
a group of formulas and useful tables as
well as a complete index of materials classi-
fied according to industry. Glyco Products
Company, Incorporated, 148 Lafayette
Street, New York, New York.—Gratis.

BerTER OuTLINES FOR YOUR HOoME Movies

is a 15-page booklet describing the Ef-
fectograph and its various uses in getting
special effects in amateur movie-making.
Besbee Products Corp., Trenton, New Jer-
sey.—Gratis.

Tuis ProBLEM oF Foob, by Jennie I. Rown-

tree, is a 32-page illustrated pamphlet
which discusses the basic principles of diet
with comparisons of dietetic habits of
Americans and other peoples. It shows

NOVEMBER - 1939

particularly the effect on nutrition of im-
efficiencies in diet choice. An encouraging
conclusion drawn from this booklet is that
“a good diet does not mean eating things
we don’t like.” The Public Affairs Commit-
tee, 30 Rockefeller Plaza, New York, New
York.—10 cents.

Procress THRoUGH CO-OPERATION, by Ed-

ward R. Weidlein, is a four-page folder
that outlines briefly yet succinctly the his-
tory and development of laminated safety
glass. It tells also of the coordinated indus-
trial effort which has made possible the
high-quality safety glass of today. Mellon
Institute, Pittsburgh, Pennsylvania.—Gratis.

MULTISTORY OR SINGLE STORY— WHICH ?
is an eight-page illustrated pamphlet
which gives a graphic comparison of rela-
tive building and operating costs in single
story and multistory industrial buildings.
Because of the wide-spread interest in air-
conditioning and other controls for indus-
trial plants, this booklet devotes special
consideration to the adaptability of various
buildings to such installations. The Austin
Company, Cleveland, Ohio.—Gratis.

AspHALT PockET REFERENCE FOR HicHwWAY

Encineers, by Prevost Hubbard and
Bernard E. Gray, is a 237-page illustrated
book, cloth bound, which is essentially a
pocket manual of practical and authentic
information about asphalt. This material,
properly applied, can be used for such
diversified surfacing operations as on tennis
courts, sidewalks, playgrounds, airports,
bridge floors, and river revetments. The
book includes standard material tests, de-
scriptions of paving equipment, and sec-
tions on nomenclature. It is prepared for
the practical engineer. The Asphalt Insti-
tute, 801 Second Avenue, New York, New
York.—30 cents.

SOUNDMIROR i3 a four-page folder which

describes briefly a magnetic, recording
system that has many industrial and educa-
tional applications. This system operates
by magnetically impressing a sound pattern
on a steel tape, after which the sound can
be reproduced any number of times. The
pamphlet illustrates some of the mechanism
used. Acoustic Consultants, Incorporated,
1270 Sixth Avenue, New York, New York.
—Gratis.

PRrOGRESSIVE PATERsON is a 16-page thor-

oughly illustrated pamphlet designed to
boost Paterson, New Jersey, as an industrial
center. It tells the advantages which are
offered there, of the home life of industrial
workers, and gives information of interest
to plant managers regarding such matters
as transportation, available power, and so
on. The Industrial Commission, City Hall,
Paterson, New Jersey.—Gratis.

EastmMaN PHoTOGRAPHIC PAPERS is a 48-

page booklet offering full information on
photographic papers, and dealing at length
with their photographic and physical char-
acteristics. A section on “Printing for
Quality” is of particular value, and gives
helpful suggestions from the choice of paper
to the finished print. A number of formulas
are included in the section on toning. East-
man Kodak Company, Rochester, New
York.—15 cents.
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LEGAL HIGH-LIGHTS

Patent, Trade Mark, and Related Legal Proceedings That
May Have a Direct Effect on Your Business

By ORSON D. MUNN, Litt.B., L.L.B., Sc.D.

New York Bar
Editor, Scientific American

PATENT CHANGES

HE changes made in the Patent Law

during the last session of Congress
were designed primarily to shorten the
period between the completion of an inven-
tion and the issuance of a patent covering
the invention. The most important change
in the law relates to the very important two-
year period. Heretofore a patent applica-
tion could be filed within two years of the
first publication of an invention or within
two years after an article embodying the
invention was placed on sale or went into
public use. Under the amendment to the
law the period of two years is reduced" to
one year after August 5, 1940.

Another amendment which is corollary
to the above amendment and which goes
into effect on the same date relates to the
practice of copying claims from issued
patents for interference purposes. Hereto-
fore a person claiming to be the inventor
of certain subject matter covered by an
issued patent could copy the claims of the
issued patent within two years of the date
thereof. This period has now been reduced
to one year.

Another important change, which be-
came effective on October 5, 1939, relates to
the simplification of interference practice.
An interference is a proceeding before the
Patent Office between two or more claimants
for patents on the same subject matter to
determine which claimant is the prior in-
ventor. Interference proceedings are neces-
sarily involved and frequently consume a
great deal of time through no fault of the
Patent Office, with the result that the issu-
ance of the patents involved is delayed.
Prior to the change in the law, interference
proceedings were heard in the first instance
by an Examiner of Interference. An appeal
could be taken from his decision to the
Board of Appeals of the Patent Office and
an appeal could be taken from the decision
of the Board of Appeals to the Court of
Customs and Patent Appeals or in the alter-
native a suit in equity could be filed to
compel the issuance of a patent. The inter-
mediate appeal to the Board of Appeals
has now been eliminated and the interfer-
ence is heard in the first instance by a board
of three Examiners of Interference rather
than a single Examiner of Interferences.

A fourth amendment to the law empowers
the Commissioner to require a responsive
amendment to be filed in connection with
pending patent applications in a shorter
time than the six months previously allowed
by the law but under no circumstances in
less than thirty days.

A fifth amendment abolishes so-called re-
newal applications. Heretofore upon the
allowance of a patent application the appli-

cant had six months within which to pay
the final government fee. If he failed to
pay the fee within that period the applica-
tion became forfeited subject to being
renewed in an additional six months period
upon the payment of another government
fee. The original inténtion of the renewal
provision of the Patent Law was to permit
a poor inventor who could not afford to
pay the final government fee an additional
period of time within which to obtain the
necessary funds. However, it has frequently
been charged that the renewal provision
of the statute was utilized by wealthy com-
panies and individuals to delay the issuance
of a patent and thereby prolong the effec-
tive period of the monopoly. The renewal
provision has now been abolished and the
Commissioner of Patents now has the discre-

tion to receive the final government fee if.

paid within one year after the expiration of
the six months period allowed for the pay-
ment thereof.

The sixth amendment to the patent law is
intended to increase procedural efficiency
and provides for transferring jurisdiction
over the registration of copyrights on com-
mercial prints and labels from the Com-
missioner of Patents to the Register of
Copyrights. The provisions of this amend-
ment become effective on July 1, 1940.

ALUMINUM

ROM time to time rumors have been

circulated as to the injurious effects
resulting from the use of aluminum cook-
ing utensils. It is interesting to note that
the Federal Trade Commission has taken
cognizance of these rumors and has filed a
complaint against the publisher of pamph-
lets dealing with this subject, charging
that the representations contained in the
pamphlet deceive the public.

The titles of the pamphlets involved are
“Poisons Formed by Aluminum Cooking
Utensils” and “Are You Heading For The
Last Round Up?” According tor the Com-
mission the pamphlets contained such state-
ments as these—“A friend of mine, after
having seventeen carbuncles, threw out his
fancy aluminum ware. The carbuncles dis-
appeared”; also “Another fed his dog from
an aluminum dish; the dog died from can-
cer of the face.”

JoinT OWNERSHIP

HE weakness inherent in the joint

ownership of a patent is illustrated
by a recent suit for patent infringement.
The suit was brought by the co-owners of
a patent for a non-refillable drum for lubri-
cating oil against a prominent oil refining
company. The Court found that one of
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the co-owners of the patent had previously
entered into a contract with the oil refining
company wherein he had granted a license
to the company to use the invention covered
by the patent. The usual rule of law applic-
able in such cases is that a good and valid
license may be granted by one of the co-
owners of a patent and thereafter the
licensee is not liable to pay damages or
profits for patent infringement to the other
co-owner.

In the case in question it was argued by
the co-owners that a different situation ex-
isted because of a contract between the
co-owners whereby each agreed not to dis-
pose of his share in the invention without
the written consent of the other. This agree-
ment, it was contended, rendered it impos-
sible for either of the co-owners to grant
a license without the consent of the other.
The Court concluded that while the agree-
ment was no doubt binding between the
parties it was not binding on the oil
refining company in the absence of notice
of the agreement. The Court found that as
a matter of fact the oil refining company
did not have such notice and that accord-
ingly it was licensed to practice the inven-
tion covered by the patent.

Gorp MEDAL

HE Commissioner of Patents has ruled

that the words “Gold Medal” are not
descriptive of various items of merchandise
or of their characteristics or qualities.

This rule was handed down in connection
with the application for the registration
of the words “Eventually Gold Medal” as a
trade mark for poultry, dog, and cat food.
The Examiner rejected the application on
the grounds that the words “Gold Medal”
were ‘“descriptive of various items of mer-
chandise that have competed successfully
in expositions or contests and awarded gold
medals.”

An appeal was taken to the Commissioner
of Patents who reversed the decision of the
Examiner, holding that the words “Gold
Medal” were merely suggestive of the char-
acteristics of the merchandise and not de-
scriptive thereof.

ForElcN COMMERCE

HE Federal Trade Commission has re-

cently shown an interest in unfair
methods of competition in foreign com-
merce. Thus, it has issued a complaint
against an importing and exporting com-
pany charging that the company had in-
duced a Japanese manufacturer to misbrand
Japanese-made optical lenses and falsely to
mark them “Made in U. S. A.” The com-
pany is also charged with procuring foreign
business by “negotiating the export of
such falsely branded products to Cuban
importers.”

The Commission alleges that purchasers
in certain foreign countries, including Cuba,
have a preference for products made in the
United States as distinguished from like
products made in Japan, and that these
countries grant reductions in import and
custom duties on products made in and
imported from the United States. Under
the circumstances the Commission charges
that the company’s practices are unfair and
react to the prejudice of competitors and
to the prejudice and injury of United States
manufacturers of optical lenses.
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Is the foundation for
hundreds of suggestions for
those who are seeking sala-
ble articles which can be
manufactured at home
profitably on a small scale.

¢

F you want to save money
on wines and liquors;
your dyes, inks, polishes,
soaps, paints and varnishes,
adhesives, antiseptics,
bleaches, cosmetics, etc.

You can profitably make
them from the 15000 form-
ulas contained in the 1077
pages of

HOPKINS®
Cyclopedia of Formulas
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CARL SANDBURG

IN A RECITAL OF AUTHENTIC
AMERICAN FOLKSONGS FROM HIS COLLECTION

“THE AMERICAN SONGBAG”

Gallows Song (*Sam Hall”)
I Ride an Old Paint

Foggy, Foggy Dew

The Horse Named Bill

I’'m Sad and I’'m Lonely

Woven Spirituals

The Good Boy

Mama Have You Heard the News?

(Eight Songs on Four 10” Records)

(13 . . .
Never, in our recollection, has the personality of a
man come through the mechanism of the phonograph so
startlingly true to life as has Sandburg’s.

“The vast audience who have heard Carl Sandburg
sing these songs at intimate recitals in the colleges and
clubs of this country, the students who have studied his
poetry, the numberless owners of copies of “The Ameri-
can Songbag’ know how personal is his art. For those
who have never heard these songs as Carl Sandburg per-

forms them, we can but list the titles and advise that, no
matter how familiar the individual song, you will agree
that you have never heard the depths of folk music sound-
ed until you have heard them sung by Carl Sandburg.”—
Musicraft.

“Carl Sandburg, famed as a poet, would rather be
known as the greatest living singer of these American
songs. A grateful posterity, listening to these records,
may well decide that his choice was right.”—TL.ife.

STORY’S SPECIAL OFFER

STORY, America’s Literary Magazine, including in its contents the finest
short stories available (“Address Unknown” caused a world-wide sensation,
and now in book form is a current best seller—twelve of the stories in “The
Fifty Best of ‘O’Brien’s Best’”” are taken from STORY), novellas (long
stoties), outstanding literary comment and reviews, and interesting End Pages,
Announces This Special Money-Saving Combinztion:

For only g5 you may have a full yeat’s subscription to STORY and the four
Sandburg records. The records come to you, safe delivery guaranteed, in a
handsome album with Sandburg’s picture on the cover. Subscription may be
a new one or a renewal. Records and subscription may be sent to different

addresses.

Price of the album with 4 Records . . $4.50

Subscription to STORY foroneyear. .

$2.00
$6.50

YOU GET BOTH FOR ONLY $5

Remittance Must Accompany Order

: Story, 432 Fourth Ave., New York, N. Y. 'i
: Here is my remittance for $5. Send STORY for one year and the Sandburg Album with four records. :
: Album To Subscription To :
I NAMIC ittt ettt NaAMe oo |
| Address Adress e |
} City and State ..o City and State ... {
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“Look, Pop! It's a Homer

Not last week’s game; not something that happened yesterday; not even a
minute ago. But right now! Seeing things— miles away —at the very instant
they happen! That’s the new thrill that television now makes possible.

UT television is destined to do more than
this for us. The foundation is laid for a
whole new industry—careers for artists; jobs for
hundreds of engineers and thousands of skilled
workmen making television transmitters and re-
ceivers; jobs for thousands more selling and
servicing this new product and providing the
raw materials required. These are important pos-
sibilities of television.

For more than 60 years, General Electric
scientists, engineers, and workmen have
been finding new ways for electricity to serve

’ll
[ J

the public—in factory, farm, and home. The
new products and services made possible
by their work have helped to produce the
steady rise in the living standards of the
American people.

And right nmow, as television emerges from
the laboratory to take its place among the
accomplished marvels of this age of electricity,
these G-E pioneers are once again creating, not
only “More Goods for More People at Less
Cost,” but also MORE AND BETTER JOBS
AT HIGHER WAGES.

G-E research and engineering have saved the public from ten to one hundred dollars
Jfor every dollar they have earned for General Electric

GENERAL @@ ELECTRIC
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