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HOW TO GET ALL
THE POWER

YOU LOSE power when the factory spark
setting of your engine is refarded—what-
cver kind of gasoline you use. Y ou lose power
even when the spark is sct for maximumn
power—if the gasoline knocks.

D.M, G R ‘\(5

\1/ /¢

And knock is expensive. It means that you
are tossing away good money in gasoline
and eil —and that you are getting less

YOURE NOT GETTING
ALL THE POWER
OF YOUR MOTOR

power than your car was built to deliver.
For knock wastes all three—gasoline, oil
and power.

TO FIGHT THE KNOCK EVIL, with its
waste and expense, most oil companies
now use anti-knock fluids (containing tet-
raethyl lead) made by the Ethyl Gasoline
Corporation.

And for cars built in recent
years, with their high com-
pression engines, these oil
companies offer a special
high compression fuel at
pumps marked “Ethyl.”

HIGHEST ANTI-KNOCK! At the Ethyl
pump you get a special motor fuel of high-
est quality on every countin which enough
anti-knock fluid has been blended to stand
the highest compression and the full-
power spark setting of your car.

And both the anti-knock quality and all-
round value are double-checked—Dby the oil
companies and the Ethyl Gasoline Cor-
poration—at the refinery and at the pump.

START A REAL SAVING in your car's
operating costs. Have your
spark set at factory specifi-
cations for maximum power.
Then fillup with Ethyl. See
how much gas and oil you
save. See how much better
~ your car will run'!

NEXT TIME GET ETHYL!
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0 YEARs Aco IN . ..

(Condensed From Issues of October, 1886 )

WELDING—*“According to the Electrical World, Professor Elihu
Thomson, of the Thomson-Houston Electric Company, has invented
a method by which metal wires can be welded together without the
application of external heat, but simply by passing strong currents
of electricity between the joint of the two pieces to be welded.”

UNDERGROUND LINES—“Nearly a year and a half have passed
since the subway commissioners were appointed, under a special
act of the Legislature, to supervise the burying of the telegraph lines
in New York City. To do this work intelli-
gently, a special study of the subject was
required, together with a comparison of the
different methods proposed by inventors. As
the telegraph companies had done nothing
to further the objects of the commission, a
subway company was formed. This com-
pany, receiving its franchise from the com-
missioners, is now engaged in laying the
conduit.”

MECHANIZATION—*“The whole tendency
of modern industrial progress is in the direc-
tion of abolishing manual labor in manufactures, and substituting
for it machinery, which is being constantly improved, and which in
the not distant future may be expected to reach still higher stages
of perfection.”

MACHINE GUNS—“The friends of H. S. Maxim will be glad to
know of his success in London with an automatic machine gun of
his invention. The Mechanical World, of London, describes Mr.
Maxim’s experimental works. . . . The guns to be seen here are
extremely interesting from a mechanical point of view, as well as
the process of manufacture and the tools employed. The Maxim ma-
chine gun is bound to play a very important part in future military
operations, and will probably greatly alter the conditions of ma-
chine gun warfare,”

PATENT OFFICE—“The receipts of the Patent Office for the year
1885 exceeded the expenditures over $163,710, while the balance
on hand January 1, 1886, was $2,945,405.58; and yet the Commis-
sioner of Patents cannot get Congress to appropriate a sufficient
sum out of the surplus patent fund to enable him to employ a
sufficient examining force to keep up the work of the office.”

MORTAR—*“Some details have come to hand concerning the new
Fere gun from which the French expect so much. It is, we learn,
a mortar of unusual size, throw-

bilge keels, which prevent rolling to a great extent. . ..” They are
“to steam at 17 to 18 miles an hour.”

ALUMINUM TIN—“The applications of aluminum are now con-
siderable, and M. Bourbouze, a French physicist, has added to their
number by employing an alloy of the metal with tin. ... The alloy
he employs consists of 10 parts of tin and 100 parts of alumi-
num, . .. It can be soldered as easily as brass.”

WOMEN SCIENTISTS—“An agreeable illustration of the capacity
of the feminine mind to grapple with the abstractions of science
was afforded in the recent annual meeting of the American Science
Association, whose proceedings were illuminated by the personal
participation of several lady members.”

ELECTRIC BOAT—“On September 13 last the electric boat Volta
crossed from Calais to Dover and back again under the propulsion
of power stored in secondary batteries. The double trip was made
with a single charge, which proved amply sufficient for the pur-
pose.”

BALLOON TRAVEL—“Among the means employed for traveling
in a balloon over the sea, we consider as very important the use of
a float for converting the balloon into a cap-
tive one, and the use of a cone anchor, per-
mitting of the reception of water hoisted up
from the ocean with a pail, since the sun
at daybreak tends to cause the balloon to
rise into the higher regions, and to make it
! lose, through expansion, a portion of the gas
that it contains. With these several methods
of anchoring one’s self to the sea and taking
in ballast, it is not impossible to undertake
long balloon trips over the ocean.”

GLASS RAILS—“Friedrich Siemens, of Dresden, has succeeded in
casting glass in the same way as metal is cast, and obtaining an
article corresponding to cast metal. This cast glass is hard, not
dearer in production than cast iron, and has the advantage of
transparency, so that all flaws can be detected before it is applied
to practical use. . . . The hardness and resisting power of this cast
glass are so great that experiments are being just now carried out at
the Siemens glass foundry at Dresden with the purpose of ascertain-
ing whether the material could be employed for rails on railways.”

LONG DISTANCE-—“While much is being accomplished in

ing twelve shells with more than
ordinary precision for its type.
The shells are a trifle over three
feet in length, and contain an
explosive said to possess extra-
ordinary power of destruction.”

by Andrew R. Boone

Garvan

FAST STEAMERS—“A new
company has been formed to run
steamers between Liverpool and
the Isle of Man. . .. The com-
pany has arranged a conditional
contract for two first-class screw
steamers, handsomely fitted and
furnished, having triple expan-
sion engines of about 1,500 horse
power, and to be fitted with

Johnson

AND NOW FOR THE FUTURE

(@Latest Developments in Science’s Battle With Crime,

(@ Chemistry, Industry, and the Farmer, by Francis P.

(The Albert Canal, in Belgium, Simplifies and Speeds
Up Inland Transportation

(@ Taking the Guesswork Out of Flying, by T. Lee, Jr.
(How and When Man Discovered Pottery, by Jotham

long distance telephony at vari-
ous parts of the country, it has
not yet reached a point as to
efficiency which may be regard-
ed as wholly satisfactory, nor
has it yet proved itself formida-
ble in competition with the tele-
graph. . . . In telephony 100
miles or thereabouts seem to be
the paying limit at present, not-
withstanding the fact that a line
has successfully operated be-
tween New York and Chicago,
a distance of nearly 1,000 miles,
and several others have been ex-
perimented with, each giving
more or less satisfaction accord-
ing to conditions.”
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730 minedes

AND MY LUNCHEON'S ALL ARR

«1 telep'honed four girls. tWO stores

and the florist in about thirty repeated words revea
minutes. There’s MY luncheon _«] don’t know wha
d and off my mind.” without the telephone.”

arrange
The telephone puts the world

at your finger-tips- Itis a quick, 4 relephone _extension ip?
. . stairs, beside the bed, is &

dependab\e messenger 11 ime of  grest o venience at
cost. Saves steps and time—

need—2a willing helper in scores insures privecys

of househo\d duties. BELL TELEPHONE




THUNDER OF WHITE WATER
AT BOULDER DAM

188

HIRTEEN feet higher than Niagara Falls, this

man-made fall of roaring water at the canyon
wall outlet on the Arizona side below Boulder Dam,
is a truly remarkable, 180-foot-high spectacle. This
photograph, made from Lookout Point on the Nevada
side, is reproduced through the courtesy of the
Bureau of Reclamation. The freight car being lower-
ed by a permanent cableway to the Nevada power-
house, hidden by the canyon’s brink, affords a
striking comparison. Incidentally, it is simpler to de-
liver supplies and equipment to the plants in this
manner than to deliver them piecemeal by cableway.
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As a modern giant, the Normandie, goes down the ways, the grease smokes under pressure of the fore poppet

Getting the Big Fetlows

F the romance and drama of mod-

ern science and industry, much

has been written and said. Dra-
matic moments occur beyond doubt in
most fields of scientific and industrial
endeavor, but they normally take place
in the seclusion of an operating room,
laboratory, or testing ground. The
launching of a big ship is an exception
to this general rule. When a great vessel
is launched—in fact at the launching of
any ship of noteworthy size—thousands
of spectators glimpse one of industry’s
most stirring spectacles.

Though he views a remarkable spec-
tacle, the average guest at a launching
becomes so engrossed in the christening
ceremony that he fails to appreciate the
significance of much that is of real in-
terest. Consider what the general spec-
tator sees at a launching and then go
behind the scenes and observe the less
commonly understood features of the
undertaking,

The day of an important launching is
a busy one at a ship yard. Guests begin
to arrive an hour or more before the
scheduled time. Watchmen and yard po-
lice examine passes and invitations, di-
rect automobiles to parking places, and
see that the various guests reach the
roped-off areas from which they are to
watch the proceedings. The more privi-

OVERBOARD

As a Ship Goes Down the Ways, Spectators See A

Spectacle but Know Not the Careful Preparations,

the Dangers, the Suspense, and the Drama

By COMMANDER W. MACK ANGAS, (CEC) U. S. N.

leged guests are grouped near the spon-
sor’s platform at the bow of the ship
which stands on the building ways with
its stern toward the water. The ship is
decorated with flags and the sponsor’s
platform, at the foot of the towering
stem, is gay with bunting. There is a
sound of hammering, the dull thud of
wood mauls on oak blocking, as gangs
of men remove shores and keel blocks
and make final preparation for the re-
lease of the ship.

The crowd thickens, the sound of ham-
mering stops and workmen crawl from
under the ship and report to foremen
that their assigned tasks have been com-
pleted and the ship is ready to go. Tugs
and small craft move slowly and ex-

pectantly about the harbor. A patrol
boat warns approaching craft to keep
clear of the path which the new ship
will take when released. The current,
which has been running upstream, slack-
ens as the turn of the tide approaches.
On the platform at the bow an official
of the ship yard warns the sponsor that
a champagne bottle, especially when
covered with a basket weave of ribbon,
is not easily broken and explains the old
nautical tradition of the bad luck that
follows a ship which is not properly
christened. Photographers’ flash bulhs
wink as last minute pictures are taken
of the smiling sponsor, the champagne
bottle in her right hand and a sheaf of
roses in the crook of her left arm. All
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noise of work around the ship has stop-
ped and a band stationed near the bow
is clearly heard playing popular airs.
The photographers’ activities stop. They
reload their cameras for pictures of the
actual launching. The band is quiet, and
for several long minutes there is no
sound and no movement except the slow
drifting of the waiting tugs.

Suddenly a shrill whistle blast breaks
the silence. There is an ominous creak-
ing under the ship and slowly, almost
imperceptibly, she starts toward the wa-
ter. The sponsor smashes the wine bottle
over the receding bow and those near
her hear the words “I christen thee
* The ship gathers speed and as
the stern reaches the water, a pandemo-
nium of whistle blasts breaks out from
every tug and vessel within sight or
hearing. Faster and faster moves the
ship. The water is foaming along her
sides now and the stern lifts as it be-
comes water borne. The grease on the
two wood runways, down which the ship
is rushing, smokes with the heat of the
friction. A moment later the bow dips
deeply as the cradle slides off the ends of
the launching ways. The ship is afloat!

HE speed of the ship slackens as she

moves out into the harbor and lines
are heaved from her to the waiting tugs
which are to tow her to the fitting-out
pier where she will be completed. She
moves slowly in toward this pier under
the guidance of the tugs as the crowd
of onlookers disperses.

As members of the sponsor’s party
stroll toward the luncheon which awaits
the guests of honor, an admiral’s wife
is seen furtively dabbing at her eyes
with her handkerchief.

“I always cry at a launching,” she
explains. “It makes me think of the time
when my baby took her first step.”

A few spectators find their way to the
fitting-out pier to see the new ship

SLATEN

Courtesy Great Lakes Lnginecring Works

A ticklish job:
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brought alongside, but the rest have by
now left the ship yard. All will say they
have seen a ship launched, but the ma-
jority has seen little more than the
christening ceremony. Few appreciated
the tenseness of the responsible officials
in those last few moments before the
launching triggers were released.

No sane engineer would undertake the
launching of a large vessel down greased
inclined runways, or ways as they are
called, were there not a huge store of
empirical data which can be drawn upon
to predetermine the behavior of the ship
under different assumed conditions. The
builders of the early paddle-wheel trans-
atlantic liners in all probability would
have been unable to get such giants as
the Normandie or Queen Mary into the
water even if they could have built them.

That the builders of our early steam-
ships would have had difficulty in
launching a ship the size of a modern
liner was demonstrated in the middle of
the last century when the eminent Brit-
ish engineer, I. K. Brunel, proposed and
actually carried out the construction of
a ship of such size. The Great Eastern,
with her length of 692 feet and gross
tonnage of 18,914, while far smaller than
such giants as the Bremen, Europa, Rex,
Normandie and Queen Mary, would be,
nevertheless, a big ship today. Despite
Brunel’s undoubted genius, the problem
of getting the Great Eastern overboard
was too much for him. The huge hull,
which he attempted to launch sidewise,
stuck on the ways and was not floated
until three months had elapsed and the
original company, formed in 1851 to
build and operate the ship, had gone
into liquidation.

Nor was the Great Eastern the only
ship to get into trouble when launched.
Ships have stuck on the ways; ships
have broken away prematurely from
their restraining gear and crushed
workmen engaged in making final prep-

side-launching of a Lake freighter
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arations for their launching; others have
gone down the ways so fast as to be-
come altogether unmanageable and have
crashed into piers on the opposite shore
before being brought under control. At
least one large merchant steamer cap-
sized and sank immediately after leav-
ing the ways. The British battleship
Albion, when launched in 1898, set up
such a wave that 200 spectators were
swept into the Thames and 50 of them
drowned.

The Duchess of York was sponsor for
the Albion. One can imagine her feel-
ings when some 36 years later, as Queen
of England, she pressed the button which
released the heaviest hull ever to be
launched, saw it start toward the wait-
ing Clyde, broke a bottle of Australian
burgundy over the moving stem, and,
instead of the traditional “I christen
thee ,” said “I am happy to name
this ship the Queen Mary and wish good
luck to her and all who sail on her.”

HE launch of the Queen Mary was

a complete success. A hundred sec-
onds after the ship was released she was
afloat and under control. Her builders
had predicted that she would travel 1194
feet before coming to rest. She actually
traveled 1196. Long experience with the
launching of large ships into the re-
stricted waters of the Clyde enabled the
Queen Mary’s builders to get the huge
hull afloat without accident. Similarly
the experience of our own yards and the
big ship yards of France, Germany,
Italy, Ireland, and Japan have enabled
them to carry out their recent launch-
ings successfully. Experience, fore-
thought, and skill may be said to have
overcome the risks of launching. Meet-
ing a known risk with skill and experi-
ence may overcome it, but can not elimi-
nate it. The inherent features of the risk
are still there. A brief consideration of
the mechanics and mechanism of ship
launching should enable one to
erasp how such an innately
risky undertaking is success-
fully accomplished.

A ship is not built on the
launching ways, but on build-
ing ways. The launching ways
are inserted under the hull a
few weeks or days before the
launching and the weight of
the ship is transferred to them
only a few hours before she
goes overboard. The building
ways usually consist of a heavy
timber or concrete platform of
about the length and width of
the ship to be constructed. For
the conventional endways
launching, the ways are built
at right angles to the shore and
slope gently down from their
inboard, or shore, end to the
water’s edge in a series of shal-
low steps. Each step extends



completely across the ways and if it is
a foot in height the steps will be a little
less than 24 feet apart, the slope of the
building ways for a large ship usually
being slightly more than one-half inch
to the foot. As a general rule the larger
and heavier the ship, the flatter the slope
of the ways. Cranes for lifting material
and equipment into place on the hull
stand alongside the ways or travel over
them on latticed girder runways sup-
ported by steel towers.

The keel of the ship is laid on a row
of keel blocks which runs down the
center of the building ways, each keel
block consisting of several timbers rest-
ing one on another. The heights of the
blocks are so adjusted as to give the
keel a downward slope toward the water.
The slope will be about the same as the
slope of the ways—perhaps a little more,
perhaps a little less—but for a large
ship it will be a trifle more than one-half
inch to the foot. As the ship grows under
the hands of the builders, rows of timber
shores are used to support the widening
bottom. Later on, as the sides of the hull
rise from the bottom frames, longer tim-
ber shores are used to support parts
standing high above the ways and to
brace the hull against rocking on the
keel blocks. Finally the hull reaches a
state of completion determined by the
builders as proper for launching.

HE state of completion of the ship

when she goes overboard may vary
from a bare hull to a virtually completed
ship. In fact, ships have been launched
complete and ready to run. An extreme
case occurred on the Great Lakes when
a freighter was launched sidewise with
steam up. She left the scene of the
launching under her own power! But in
the vast majority of cases a vessel, par-
ticularly a big vessel, is far from com-
plete when she leaves the ways.

The state of completion at which the
builders of a large ship elect to launch
depends upon a number of factors. An
important one is the relative ease of
handling materials at the building ways
and at the fitting-out pier. If the ways
are equipped with heavy overhead
cranes, the builders will often install
boilers and machinery before launching,
while at another yard these would have
to await installation at the fitting-out
pier where cranes of large capacity are
invariably available.

The anticipated height of the tide is
an important consideration when a
launching date is to be selected. Tide
tables are consulted and a date is usual-
ly chosen which will bring an excep-
tionally high tide at a suitable time of
day. John Brown and Company, the
builders of the Queen Mary, considered
the tidal predictions for each day in the
months of August and September, 1934,
before finally selecting September 26th
as the most suitable day. On this date it

was estimated that even with ad-
verse wind and weather condi-
tions there would be eight feet,
three inches of water over the
way ends. With the favorable
conditions that actually prevail-
ed, the depth over the way ends
was eleven feet, six inches. We
had similar luck at the New
York Navy Yard when the cruis-
er New Orleans was launched.
the tide on the launching day be-
ing augmented by an east wind
to such an extent that it threat-
ened to flood the pits under the
ways in which the launching
triggers were located.

Other important related fac-
tors affecting the choice of a
launching date are the weight of
the ship at various stages of com-
pletion, the calculated strength
of the hull, and the strength of
the ways. Launching undoubted-
ly places on some parts of the
hull the heaviest stresses that
they will ever be called upon to
bear. It is usual to add temporary
internal bracing to enable the
hull to withstand these stresses.
especially if the vessel is to be
launched at a fairly advanced
state of completion and in con-
sequence will be relatively heavy
when launched. As an example
of the differences which may
occur between the launching
weights of two vessels of about
the same size when built under
different conditions at different
ship yards, it is only necessary to
give the figures for the Norman-
die and Queen Mary. The ships
are of about the same displace-
ment or total weight. The Nor-
mandie weighed, with her cradle,
27,660 tons when she was launch-
ed, while the corresponding fig-
ure for the Queen Mary was
36,700 tons.

HEN the hull is ready to
go overboard the launching
ways are installed under it. The
ways consist of two main parts
—the ground-ways or standing
ways, and the sliding ways. The
ground-ways, as their name im-
plies, are the fixed runways
down which the ship travels
when launched. They are firmly
supported by and attached to the build-
ing ways. The sliding ways travel with
the ship when she is launched. They
slide on the greased ground-ways and,
together with the poppets and packing,
which are about to be described, form
the cradle which carries the ship down
the ground-ways into the water.
The ground-ways are timber runways
extending from the bow of the ship out
into the water beyond the stern. They

e = e
Courtesy Federal Shipbuilding and Dry Dnck Co.

The Santa Rosa ready to go. The fore poppet, or
forward part of the cradle, has been painted white

are of very heavy construction, being
built of timbers not less than 12 inches
square. Oak is often used for those parts
of the ways which will be called upon
to carry the heaviest loads. There are
usually two ground-ways, each from six
to ten feet in width, and they may be
spaced from 25 to 30 feet apart center
to center. The Queen Mary was launch-
ed from two ground-ways ten feet six
inches wide and twenty-nine feet six
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inches apart. The use of four ground-
ways was considered for this exception-
ally heavy vessel, but the idea was finally
abandoned in favor of the conventional
two. Four ways have been used success-
fully, however, notably in the case of
the British super-dreadnaught Nelson.

The ground-ways take the general
slope of the building ways, a little more
than a half inch to the foot, and are
securely supported by blocking which
rests on the building ways. Each of the
ground-ways has a ribband, something
like a heavy wood curb, on its outer edge
to guide the sliding ways. The upper
surfaces of the ground-ways are finished
smooth and then given a heavy coat of
grease before the sliding ways are set on
them. The ways are not merely greased
—the grease is put on thick. When the
airplane carrier Saratoga was launched
at Camden, the ground-ways were given
a three-quarter inch coat of stearine and
an additional one-eighth inch of lighter
grease was spread on top of that. The
total amount of grease used for this
launching exceeded 34 tons. The stearine
is melted, poured onto the ways when
still hot, and is ironed smooth with hot
irons. Naturally it cannot be applied to
the outer ends of the ways which are
submerged at low tide. These are lubri-
cated with soft soap deposited in closely
spaced piles.

The sliding ways extend from the bow
nearly to the stern. Their outboard end
is usually in about the vicinity of the rud-
der of the ship. Somewhat shorter than
the ground-ways, they are of similar ma-
terials and construction. They are usual-
ly built in sections of convenient length
for handling, these sections being as-
sembled and fastened together on the
greased ground-ways. Before the sliding
ways are put in place on the ground-
ways, their lower surfaces are sometimes
given a thin coat of stearine. Timbers
and tie rods connect the two sliding
ways and insure their acting to-
gether. Between the sliding
ways and the hull of the ship
is inserted packing consisting
of heavy timber blocking. This
packing conforms to the hull
shape and, with the sliding
ways, forms the cradle which
carries the ship to the water.
At the bow and stern, the pack-

STEEL  SLING PLATE
STRUCTURAL STEEL SUPPORT)_
FOR HEAD OF SLING PLATE,
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CRUSHING STRIPS s ——n
WEDGE RIDER
WEDGES

SOFT Wo0D

GROUND WAYS

SCIENTIFIC AMERICAN

ing is of unusually heavy construction
and is fastened together very securely to
withstand severe stresses, these extra
heavy parts of the cradle being known
as the fore poppet and the after poppet.
Heavy steel latches or triggers prevent
the cradle from sliding down the ground-
ways prematurely. The release of these
triggers, usually by pneumatic power,
lets the cradle go.

HE assembly of the ground-ways

and cradle under the ship does not
complete the preparations for launch-
ing. The cradle is under the hull, but
the weight of the hull does not rest on it.
The hull is still supported by the keel
blocks and shores upon which it was
built. The task of transferring the
weight of the ship to the cradle and
launching ways is accomplished immedi-
ately before the launching. The previous
day it is usual to split out alternate keel
blocks, this being rendered easy by the
inclusion in each keel block assembly
of a piece of soft wood which can be
readily split and removed. The blocks
thus removed are at once replaced by
blocks capped with a metal container
full of dry sand and fitted with a valve
or shutter through which the sand may
be allowed to escape. A block which
rests on the sand is fitted tightly against
the keel, and wedges, provided in the
keel block assembly, are driven up tight
to make the sand boxes carry load. When
the sand boxes are all in place, the keel
blocks hitherto left in place, are split
out and removed. These are not replaced.
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A few hours before the launching, the
packing between the sliding ways and
the hull is tightened up by driving home
wedges which were placed between the
timbers of the sliding ways and the pack-
ing. This is done systematically until
the packing is tight. The sand valves are
then opened allowing the sand to run
out of the boxes, thus relieving the keel
blocks of their load. The keel blocks
and shores are finally removed and the
ship rests on the cradle and is ready
to go.

She is ready to go, but will she start
when the triggers are released? If she
starts, will she go too fast and too far?

To guard against the contingency that
the ship may not start, it is customary to
mount powerful hydraulic jacks at the
inboard ends of the sliding ways so they
can push the sliding ways down the
ground-ways, thus breaking the static
friction and giving the cradle a start. I
have seen jacks installed in this way
many times, but it so happens that I've
never seen them used. They are of great
value, nevertheless, when a ship fails to
start when released.

To prevent a ship going too fast down
the ways, becoming unmanageable, and
crashing into something at the opposite
side of the river, a number of expedients
are used, the elaborateness of these de-
pending upon the degree to which the
travel of the vessel must be restricted.

If the body of water into which a ship
is to be launched is wide and deep, very
little in the way of checking gear is
necessary. The airplane carrier Saratoga
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was launched under such conditions, the
Delaware being a big river at Camden
where the ship was built. A smaller ves-
sel might have been allowed to run free
at such a plant, but because of the Sara-
toga’s great length and weight, it was
necessary to make some provisions for
checking her run. This was done by
locking the propellers to
prevent their turning and
thus increasing their resis-
tance to passage through the
water, and by using anchors
as drags to stop the ship
after she was afloat. As the
builders did not want to
check the ship until she had
left the ways, the propellers
were left free to revolve dur-
ing the actual launching and
were locked with brakes in-
stalled on the shafts as soon
as the cradle left the ways.
Five anchors of 20,000
pounds weight each were
dropped from the bow after
the ship left the ways and
slack lines were run from
the stern to anchors pre-
viously planted in the river
bed. The lines, or rather
steel cables, to these anchors
did not come taut until the ship was
afloat. Actually the stern anchor lines
broke at the shackles shortly after they
came into play but, nevertheless, the
ship was brought safely to rest after
traveling about a thousand feet.

When a large vessel must be launched
into closely restricted waters, much more
elaborate checking gear is necessary.
The American airplane carrier Lexing-
ton, and the Cunard-White Star liner
Queen Mary, were both launched in-
to narrow harbors, and it was impera-
tive that they be brought to rest almost
immediately after leaving the ways. This
was done by arranging huge bundles of
old chain on the ground alongside the
ship and connecting these to the hull
with steel cables so that they were
dragged by the ship as she moved. The
total weight of the chain drags used to
check the Queen Mary was 2350 tons.
The chain was arranged in bundles,
each bundle weighing from 55 to 70 tons.
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Other means of checking the run of
a ship are sometimes used. A wood mask
may be built over the propellers and the
after end of the cradle to increase water
resistance. When the battleship Califor-
nia was launched at the Mare Island
Navy Yard, a system of hydraulic brakes
was used. These acted on steel cables

Courtesy New York Shipbu
Fore poppet of the S. S. Washington. This takes about a

of the weight of the vessel when the stern lifts

attached to the ship. The brakes worked
well, but the cables broke and let the
ship run further than she should have.
So much for checking gear. Let us now
return to a consideration of how the
cradle carries the ship down the ground-
ways into the water.-

The forward and after ends of the cra-
dle, or the fore poppet and after poppet,
have been described as of specially
heavy construction. The function of the
poppets may be readily understood from
consideration of what happens during
the critical hundred seconds or so which
elapse from the time the ship is released
until she is safely afloat and under con-
trol. Let us imagine that a large ship is
to be launched and the preliminaries
have been accomplished. The hull has
been inspected for overlooked openings,
the standing ways are in place and have
been greased, and upon them has been
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assembled the cradle which consists of
the sliding ways, wedges, packing and
the poppets. The wedges under the
packing have been driven up tight, the
keel block and shores have been re-
moved, and the weight of the hull rests
on the cradle. The huge steel latches
called triggers fasten the sliding ways
to the ground-ways. The
weight of the hull strains at
these as if eager to reach
the water. A final inspection
of the submerged ends of
the standing ways has been
made by divers to insure
that no obstructions will
hinder the smooth passage
of the sliding ways over
them.

As the hour of the launch-
ing approaches, observa-
tions of the strength of the
current and height of tide
are made. The tide must
reach at least a predeter-
mined minimum height to
enable the ship to be launch-
ed safely, and there must be
no strong cross current or
cross wind to slew the ship
off the ways.

With the release of the
triggers, the cradle with the ship on it
starts to move down the greased inclines
of the ground-ways. The after poppet
carries the weight of the overhanging
stern, but otherwise the hull is supported
for practically its entire length until the
after poppet clears the ends of the
ground-ways. By this time, the water is
giving the stern some support, but not
enough to float it. In consequence, the
stern overhangs the ground-ways like a
huge cantilever beam, the deck is sub-
jected to tensile stresses and the pres-
sure on the way ends rises to a maximum.
This way-end pressure may amount to
as much as 10 or 11 tons per square foot.
Temporary shoring has been installed in
the hull to resist the tendency of the
way end pressure to crush in the bottom.
As the ship slides farther into the water,
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Diagrammatic drawing of ship on launching ways with keel blocks and shores removed—ship is ready to go
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Courtesy New York Shipbuilding Company

When the liner clears the ways, the hanging
anchors will be dropped to check her run

the deeper immersion of the stern in-
creases its tendency to float, thus de-
creasing the way-end pressure and pre-
venting the ship from tipping like a huge
see-saw over the way ends as a fulcrum.
Farther movement down the ways im-
merses the stern so deeply that it floats.
When the stern floats, the ship is said to
pivot. The stern is water borne and the
entire ship is lifted off the ways, ex-
cept the bow, which rests on the fore
poppet.

About one-quarter of the total weight
of the ship momentarily rests on the
fore poppet and the resulting pressure
on the ways is enormous. This fore pop-
pet pressure has been calculated, and
the ground-ways have been strengthened
to stand it at the point where the poppet
will be when the stern lifts. The poppet
pressure should do no more than wipe
the grease off the ways and perhaps
make it smoke from the heat of the fric-
tion. A few seconds after the stern lifts,
the fore poppet clears the ends of the
ways, and the ship is afloat. Nothing re-
mains to be done but to bring the mov-
ing ship under control, remove the fore
poppet and the parts of the cradle which
may be attached to the ship, and tow the
newly launched vessel to the fitting-out
pier for completion.

HE above description applies to an

endways launching, this being the
usual method of launching ocean-going
vessels. The sidewise launching of the
Great Eastern presented a different
problem. Although the first attempt to
get the Great Eastern overboard was un-
successful, it must not be imagined that
sidewise launching necessarily is unde-
sirable. The technique of sidewise
launching has since been highly de-
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veloped on the Great Lakes,
and many Lake shipyards use
the method regularly.

A ship which is to be
launched sidewise is built on
an even keel, not on a slope,
and she is, of course, built
close to the water’s edge and
parallel to it. When she is
ready for launching, a num-
ber of rather steeply sloping
ground-ways are laid under
the ship, extending only to
the water’s edge instead of in-
to the water, as in stern-first
launching. The water must be
deep enough to float the ship
at the ends of the ways, for
she will not move any ap-
preciable distance after leav-
ing them. The ground-ways
are greased as for an endways
launching, and sliding ways
are placed on them, with
packing between the sliding
ways and the ship. There are
no poppets. The ship is held
by triggers on two or more
of the ways. Simultaneous release of
these triggers lets the ship go with a
rush. She drops off the ends of the
ways with a most spectacular splash,
rocks violently a few times and is safely
afloat.

A ship launched sidewise has prac-
tically no tendency to run after leaving
the ways and the method is, therefore,
much used in restricted waters. Advo-
cates of sidewise launching furthermore
claim that there is less tendency to strain
the hull than in endways launching, and
that the ship may, therefore, be brought
to virtual completion before going over-
board without the resulting heavy weight
causing excessive stresses during launch-

Courtesy John Brown & Company, Ltd., Clydebank
Heaviest ship ever launched—the Queen Mary—entering the waters of the Clyde
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ing. There is, however, the risk of the
hull slewing on the ways. This would
result in the bow going overboard before
the stern, or vice versa, which would un-
doubtedly set up severe, if not destruc-
tive, stresses. The danger of slewing is
probably the reason that our largest
ocean liners and men-of-war invariably
are launched endways, though conser-
vatism undoubtedly has something to do
with it, a yard having a long and suc-
cessful record with endways launching
being naturally hesitant to adopt an un-
familiar method with a large ship. The
devil-you-know is preferable to the devil-
you-don’t-know.

O much has been said of the risks of

launching large vessels that the ques-
tion of whether or not these risks can be
entirely eliminated naturally arises. The
only way to eliminate the risks complete-
ly is not to launch the ship, and in some
cases this is an entirely practical solu-
tion. A ship can be built and floated
without launching her! This is frequent-
ly accomplished by building the ship in
a dry dock of the graving dock type,
and floating her out at any convenient
stage of completion. At least six vessels,
small ships to be sure, are now under
construction in dry docks at east coast
ship yards. One west coast yard has a
dock that was specially constructed for
shipbuilding and is used exclusively for
this purpose.

Graving docks are large masonry
lined basins much like canal locks. They
are normally used for docking and re-
pairing ships. The ship enters the flood-
ed dock through an opening which can
be closed with a watertight gate of some
kind. When the ship is in the dock, the
gate is closed and the water pumped

(Please turn to page 244 )
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OUR POINT OF VIEW

Age
OPULATION trends indicate, ac-

cording to oft-repeated prognostica-
tions, that we shall become a nation of
old people within the present century.
The sense of this is not that science will
give us everlasting life but rather does
it mean that fewer children are being
born while the average life span is be-
ing raised. New figures on phases of
this question were made public almost
concurrently by William L. Austin, di-
rector of the Bureau of the Census, and
Dr. Robert E. Chaddock, of Columbia
University.

Advances in the science and practice
of surgery and medicine, improved sani-
tation, labor-saving inventions, -and a
higher standard of living, according to
Mr. Austin, have added a decade to the
average life since the turn of the cen-
tury. Thirty-six years ago the average
length of life for white males was 48
years and for white females 51 years;
today the figures are, respectively, 59
and 63. Women still live longer despite
the fact that they are no longer the
“sheltered beings” of the Nineties, and
have met the rough and strenuous com-
petition of men in business! The figures
show, too, that the number of babies
dying in the first year of life has been
cut in half. This contributes heavily to
the raising of the figure for the average
life span; but cynics say that science,
in saving many physically unsound
babies, is contributing to a higher mor-
tality rate for later ages, that the first
serious illness will take these off rapid-
Iy! All of us would like to be in that
one-fourth of each male generation
which will reach the age of 77, and some
are hardy enough to wish to be in that
one-tenth which will reach 83.

Approximately 6,500,000 persons in
this country are now over 65, reports
Dr. Chaddock. What luck for Dr. Town-
send at 10 cents (membership dues) per
week per oldster! But this is only a start
—this group will be trebled in 50 years.
There is little change in the proportion
of the productive group from 20 to 44,
reports Dr. Chaddock, but there has
been a steady decline in the proportion
of persons under 20 and a corresponding
increase of those over 45. Mere man
will be interested to learn that numeri-
cally, at least, there is a trend to equality
of the sexes!

Many adjustments in our industrial
and economic systems will be needed to
take care of this aging population. Per-
haps the most important thing is to give

the productive worker the chance to sup-
port himself at a more advanced age.
Otherwise, taxes to support him will sky-
rocket—or maybe they will anyway!

Radio Culture

VERY now and then someone recalls

the widespread early predictions
that radio would prove of tremendous
educational value and puts a blunt ques-
tion as to the proved value of radio in
education. Little discussion of this sub-
ject is heard nowadays and the puzzled
inquirer takes it for granted that, hav-
ing noted non-fulfillment of their proph-
ecies, the idealists have backed water.
It is pointed out often that the air waves
are crowded with jazz, airy persiflage,
and considerable clowning that is value-
less except as entertainment.

The subject may well be re-opened
with a slight revision of terms—a revis-
ion which carries us even beyond the
original thought. Instead of “education-
al,” let us use “enlightenment.” The
word education implies learning by rote
or cramming of orthodox facts, while
enlightenment covers the entire scope
of man’s activities. Book “larnin’” is
only a small part of the broader culture
which is enlightenment.

On such a basis, radio broadcasting
has done so much good for all the people
that we may overlook its more obvious
faults. Radio education, or as we prefer
to call it, radio enlightenment, is not the
broadcasting of lessons, although cer-
tain stations have performed an admira-
ble service to the public in this manner.
Lessons are drudgery. Radio excels in
broadcasting programs which millions
follow because they are interesting, al-
though they do not recognize these pro-
grams as educational. In pointing this
out, General James G. Harbord, of the
Radio Corporation of America, said that
“Educators realize that the best teach-
ing attracts and holds attention, while
delivering a satisfactory and stimulating
message. It is obvious that it benefits by
what is loosely called showmanship.”

Amazement has of late often been ex-
pressed at the conversation of the man-
in-the-street on economics and sociology,
politics and international affairs, war
and peace, and the pros and cons of al-
most every conceivable subject. He
reads neither the serious magazines nor
newspaper editorials. But over the radio
he has heard the voices of political can-
didates, of kings and dictators, of opera
stars and commentators on everything
under the sun. He has heard leaders in

every walk of life, educators, lecturers,
writers, scientists, as well as cranks and
propagandists discuss and argue the
subjects closest to their hearts. News
broadcasts and radio dramatizations of
events of past and present add to his
vast store of knowledge and opinions.

There is your education! It is en-
lightenment and culture. It is progress.
It is the fast-moving progress no other
agent before radio was capable of
achieving. And yet radio stands not en-
tirely apart; it must go forward as a
force for enlightenment in company and
co-operation with books, magazines, and
newspapers—onward to a glorious fu-
ture culture!

Photographically Speaking

E have frequently been asked by

some of those of our readers who
have not been bitten by the camera bug:
“Why do you devote so much space to
your ‘Camera Angles’ department?”
The obvious answer, of course, is that a
large proportion of our readers want
news and information of the sort pub-
lished under this heading. But behind
this is something more, something that
covers a lot more ground than just the
photographic hobby itself.

To many scientific pursuits, be they
vocations or avocations, photography
has become an indispensable adjunct.
From the laboratory technician, with his
intricate research equipment, to the field
worker in the science of archeology,
from the amateur astronomer to the
sports enthusiast, from the globe-trotter
to the casual week-ender, the camera in
some one or more of its multitude of
forms has become an absolutely neces-
sary medium for making permanent rec-
ords of a multitude of things. Instrument
recordings and excavated artifacts, new
planets and a record-breaking high-
jump, scenes in distant lands and the
week-end hostess, all are recorded on
the sensitive film, faithfully preserving
exact detail for future reference.

With such a broad field of application,
it is no small wonder that the science
of photography attracts so many devo-
tees who see in it something more than
photography for photography’s sake.
The hobby, if you must think of it as a
hobby, has such wide implications that
it fits in neatly with almost anything
else that you may be doing. This spirit,
we believe, is reflected monthly in the
columns of “Camera Angles,” and is
largely the reason why more cameras
are being used today than ever before.
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By ANDREW R. BOONE

HEN a 200-mile-an-hour army
bomber streaked across Muroc
Dry Lake in southern California
recently, dropping parachute flares and
gas bombs over a mock battleship
painted on the sand, while a second
bomber a mile above dumped high-ex-
plosive bombs on the illuminated target,
the art of bombing was revolutionized.

“Night bombing by flashlight,” as the
army bombardiers term the practice,
means that while one or two planes
bring illumination to a target on the
darkest night while flying only 2500
feet up, the bomb-carriers appear a few
seconds later. Thus the fire of anti-
aircraft batteries is divided, and while
the 7-mile-long beams from 800,000,000-
candlepower searchlights follow the
flare-dropping ships and the sound de-
tectors are tuned to their powerful mo-
tors, those that do the real damage re-
main undetected until too late.

In the recent maneuvers, bombing
squadrons of the 1st Wing demonstrated
that they not only can speed overnight
to the defense of any point along the
Pacific Coast, but also proved that they
can place their bombs accurately from
great heights. From 20,000 feet, the fly-
ing hens loosed their “eggs” on the
striped outlines of the battleship. Tur-
rets made of wood and muslin, placed
near the center of the “ship,” were de-
stroyed by the first salvo.

But the skilled pilots and bombar-
diers of the Air Corps do not conduct
all their air raids with live bombs, for
the giant one-tonners cost 750 dollars
each. In their stead, during the recent
maneuvers lasting 10 days and nights,
they dropped 240 concrete bombs, the
first time this type of dummy projectile
has been used by any air force. All were
manufactured on Muroc Dry Lake in
metal forms, according to a formula
worked out by Capt. Philip Schwartz,
ordnance officer on the staff of Brig.
Gen. Henry B. Clagett. Bottles of smoke
screen solution fitted within the fin shat-
ter on impact with the earth to provide
a realistic “explosion.”

O avoid frequent landings for ad-

ditional loads of bombs, an in-
genious method has been developed
whereby radio signals take the place of
steel or concrete. For example: Orders
from wing headquarters reach the 19th
Bombardment Group to send up its
bombers this afternoon for “radio bomb-
ing” flights, the trim planes to take off
at one-hour intervals.

At one o’clock the first ship, carrying
pilot, bombardier, and two mechanics,
rolls down the tarmac at March Field,
rises and quickly climbs to 8000 feet.

196

By 23rd "hate Seetlon,
Air Corps, 17, S0 Army

ol

Ofticlal photograph, U. 5. Ariuy Air Corps

Placing one of the concrete “eggs’ in
the carrier of a huge bombing plane.
These *“bombs” cost 12 dollars, as
compared with 750 dollars for live
high-explosive bombs of the same size
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The “battleship” on the sands; note hits made by aircraft bombs

COAST DEFEN SE

In the sheet-metal forms shown at the left
are cast concrete “bombs” used by the
Army Air Corps in practice maneuvers.
These “bombs,” with a device for giving
out a cloud of smoke on impact, make
possible extensive practice operations at
much lower cost than with real bombs

Attack plane dropping gas bombs on
“enemy” anti-aircraft battery from an al-
titude of 2500 feet, thus preparing the
way for the large bombers that come over
at 7500 feet. At
night, the attack
planes drop flares




FROM THE AIR

Aerial bombardiers being
trained in an indoor range
where the “landscape” is a
moving curtain painted to
show houses, bridges, air-
ports, and so on. The men
in training sight on a cer-
tain objective when given
their orders, press a release,
and their hits or misses
are recorded by the scorer

By 1511 Phote Seelion, Air Cerps, U. 8. Army

Night Bombing . . . Deceiving Anti-

Aircraft Gunners . .. Concrete Prac-

tice Bombs . . . Radio Bombing
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Ofticial photograph, U. S. Army
Alr Corps

The camera obscura hut
used for training bombard-
iers in flight. Radio signals
from the plane to the
ground, sent at the instant
when the bombardier has
aligned his sights properly,
enable the scorer to deter-
mine the accuracy of the
trial. Time allowance is
made for the bomb flight

A night photograph taken by the light of a parachute flare

As the plane gains altitude a truck, con-
taining two-way radio apparatus through
which the pilot and ground crew talk
to each other, drawing a box-like de-
vice known as a camera obscura, rolls
out onto the concrete apron.

The camera obscura is in reality a
tiny hut, mounted on a four-wheeled
trailer, containing in the roof a lens
which projects the plane’s image on a
large square of paper. As the plane ap-
proaches, its image moves rapidly across
the chart. Aloft in the bomb bay the
bombardier sights carefully on the dis-
tant target. He speaks into the plane’s
interphone system, directing the pilot
along a path which will carry them
directly over the camera. “Turn left,”
he orders, “steady . . . now right . . .
steady . . . stop.” Then he fires.

EANWHILE, one of the operators
YL has swung the hut around until
the lens faces the on-coming bomber.
Now its image appears at the top edge
of the chart. Each second the operator
pencils a tiny mark at the nose of the
image. Soon through his ear phones a
radio signal announces that the bom-
bardier has pressed a button releasing
the theoretical bomb, a costless dot or
dash which speeds to the camera station
at a speed as fast as light itself. But the
observer does not stop here; he must
allow for the time required for a bomb
to fall 8000 feet. If the “shot” has been
accurate, a mark will be made directly
on the spot occupied by the hut.

When storm and fog close in on the
flying fields, the men continue their
bombing indoors. Three bombardiers sit
on a platform near the ceiling; below
them a device known as a “miniature
range,” which is a small-scale strip of
terrain painted on a canvas, moves slow-
ly on an endless chain. Below him, the
bombardier sees bridges, railheads, farm
houses, airdromes, highways, cities, and
ammunition dumps, moving along as
though he were flying above this scene.

Suddenly the commanding officer
gives orders to bomb a certain target—a
railway bridge, for instance. As the
bridge moves into line with the cross
hairs of the sights, each bombardier
turns a crank to set his instrument for
ground speed, keeping the cross hairs
lined up on the target until an auto-
matic signal indicates that the mechani-
cal plane is set, and pulls the release
handle when the target crosses a second
point on the sight. This operation signals
to the scorer, who notes the hit or miss.
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THE MISTS OF MADNESS

By G. H ESTABROOKS

Professor of Psychology at Colgate University

HE case was pronounced one of

death by suicide. He was suffering

from the “hand washing” mania.
Every day, fifty times a day, he washed
his hands. He had to. He tried every-
thing he knew, got the best medical ad-
vice, but the mania persisted. So one
day he took a hatchet, amputated his
left hand, thrust his right under a buzz-
saw and cured himself—permanently. A
ghastly example of the “compulsion” in
its worst form.

Then we have the “obsession.” In a
certain asylum a chap is spending his
days by request—by his own request,
strange to say. Everyone is staring at
him—so he thinks—and it irritates him
terribly, so terribly that he knows per-
fectly well he would commit murder if
free. He deliberately chooses the least
of two evils, for his case is hopeless. No
power we know of can shake that nag-
ging obsession.

Nor can we do very much more for
the third of this group, the so-called
“phobia” or morbid fear. I had an odd
old acquaintance whose life was just one
long dance on a frying pan because of
his horror of cats. A kitten would simply
make his hair stand on end, while a full-
grown cat was just indescribable. His
reaction, in pure self defense, was to
establish a dead line around his house
and any puss which crossed that sacred
boundary mewed his last to the accom-
paniment of a shotgun. This peculiarity,
needless to say, made him extremely
popular with all neighbors and landed
him before the police more than once.

I wish you would keep these three
types of mental illness in mind as repre-
senting one broad group of “neuroses.”
Strange as it may seem, they all have a
very simple explanation. There is a fun-
damental sanity to insanity, in these bor-
derline cases as elsewhere.

OW let us take examples from an-

other group of the neuroses. The
reason for this grouping will be explain-
ed shortly. For example, consider the
“hysteric.” His or her symptoms are
legion, but the typical case of the lady
who screams, faints, weeps, has terrific
temper tantrums, and makes herself gen-
erally “charming” when her will is
crossed will do as an example to bear in
mind. Then we must place “perversion”
in this second broad group. Here we
have a very wide sweep of cases from
the invert to those horrible cases of as-
sault on little girls which certainly jus-
tify lynching if such justification can
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ever be obtained. We might cite as a
third type of case belonging to this
broad group that of the “hobo,” the
tramp who, from the psychologists’ point
of view, belongs to this lunatic fringe.

We do not, of course, wish you to in-
fer that we cover all classes of the near
insane in the above groupings. We mere-
ly choose certain cases to illustrate what
we will say later. Nor are all these-cases
clear-cut and dramatic. Compulsions run
everywhere, from your own tendency to
“knock on wood,” through such relative-
ly harmless cases as Samuel Johnson’s
touching every other lamp post, up to
the very serious “hand washing mania;”
obsessions from your own uncomfortable
feeling that your neighbor is talking
about you, through your very definite
dislike for Protestant or Catholic, Negro
or Japanese, up to those serious cases
which may very easily end in murder.
Phobias are countless. We have fear of
closed spaces, fear of open spaces, fear
of light and fear of dark, fear of water
and fear of sand, even fear of fear. Some
phobias are so slight as to make no im-
pression whatsoever on the individual;
others cripple an entire life.

In this article we are mainly concern-
ed with the borderline cases which can
be pretty clearly distinguished from
those in which the individual is com-
pletely insane. These people on the
fringe are only the part-time insane, so
to speak. The chap with the hand wash-
ing mania is quite normal when he
doesn’t have the urge to wash his hands.
The fellow who fears cats doesn’t worry
about rats or dogs. Keep cats away and
he is quite happy. The pervert passes for
normal among most of his friends, and
the hysteric is quite a charming person
—sometimes. In other words, this bor-
derline group is still in touch with
reality. A large part of the time the in-
dividual lives in a real world and acts
like a normal human being. Suddenly
a cat appears on the horizon or some-
one stares at him; then, for the time
being, he is as insane as the best of
them. One writer sizes up the condition
of these cases by saying that they have
one foot on reality and the other on a
banana-peel. Results depend on where
they put the pressure.

Despite the great differences which
seem to exist between various types of
mental disease, the explanation of in-
sanity is relatively simple. Either there

is damage to the brain or there is not.
Syphilis of the brain, tumor, a fractured
skull, or other factors may temporarily
or permanently upset the individual’s
mental balance. Here the causes are
more or less obvious. But those cases
we have been citing have nothing wrong
with the brain. Examine their thinking
apparatus after death and it is just as
good as yours or mine. Then why the
insanity ?

The answer is fairly clear and can
best be given by referring you to your
camera. Your brain is essentially a pho-
tographic plate, but there are several
ways of getting at it. One set of pictures
comes in through the eyes, but the plate
can also be reached through the ears,
the mouth, the nose, the sense organs in
the skin and others. We can lump all
these together in a very simple manner
under the word “attention.” Whatever
has your attention at any particular mo-
ment, be it a good picture, a bad smell,
or a boring lecture, coming through eyes,
nose, ears, or what you wish, is register-
ing on the camera of your brain. This is
simply what you call learning, and all
insanity of the type we are considering
is learned. Your acquaintance is un-
balanced or on the borderline because
he has learned how to be insane. More-
over, in the great majority of cases, he
has gone insane for exactly the same
reason you go to college. It pays. More
of this later.

HE near insane and the insane are

as they are because the camera of
the brain worked too well. This camera
is peculiar, in that it has a remarkable
sensitizer—emotion. Under normal con-
ditions your brain works with average
efficiency. Any emotion, however, such as
fear, love, or hate, immediately jumps
its efficiency in very marked fashion.
The camera plate becomes very sensi-
tive and anything which occupies your
attention at that moment becomes burn-
ed in so deeply that in many cases it
never can be erased. For instance, a
soldier in a moment of intense fear had
his eyes glued on a German helmet. Fear
sensitized the brain, and the helmet was
the object of his attention. Result: a
case of “shell shock,” in which the main
symptom was the vision of this helmet
and the face beneath it accompanied by
great terror. Another soldier was shav-
ing in front of his dugout when a shell
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passed between his legs but did not ex-
plode. At that moment of intense terror
his attention and his right hand were
occupied with his upper lip. As a result
his arm was “frozen” in this position.
He was unable to lower it.

This is exactly what happened in the
cases cited in the first paragraphs. For
instance, the hand washing maniac as a
child got his hands in filth, was terribly
disgusted and at that moment the
tiought uppermost in his mind was of
washing his hands. Result: a hand wash-
ing compulsion. The cat phobia is quite
clear. As a child a cat, whose kitten had
just been killed by a dog, went mad,
flew at the boy and bit him badly. The
case with the obsession of staring is
not so clear. Records cannot always be
obtained. It is probable that, as a child,
when intensely angry he was forced to
do the will of a parent by being “stared
down.” Other cases would indicate some
such explanation.

HIS principle of brain sensitization

through emotion is essential to the
understanding of all mental disease
which does not involve actual brain in-
jury, such as a tumor. We do, however,
need another hypothesis to obtain a
complete picture. This is the famous
“pleasure” principle, which is simply
another phase of our first, and explains
not so much how they got that way as
why they stay that way. It states that
man will at all times seek pleasure and
avoid pain. The pleasure may be re-
mote, as in the case of the martyr at the
stake seeking heaven or yourself in the
dentist’s chair avoiding a future tooth-
ache, but the principle always holds. Not
all, but the great majority of mental
cases are where they are because they
enjoy it. They are incurable because
they don’t want to be cured. It is a
pleasure for them to be sick and, like
all sensible people, they intend to stay
that way.

This is very well illustrated by that
second group of cases from which we
chose hysteria, perversion and the hobo
as representatives. The working of the
pleasure principle is splendidly seen in
the hysteric. Johnny has not got his
lesson ready, is certain to be punished
and does not want to go to school. The
fear aroused under such circumstances
is far greater than we adults realize. As
a last desperate move he plays sick. The
result is miraculous. He finds himself
the center of attention and he sidesteps
school, both at one blow. Then Johnny

does what any sensible child would do
under the circumstances—he cultivates
this marvelous source of power. Fortun-
ately the attempt generally ends in dis-
aster, to the tune of a slipper on the rear
end. But sometimes the child scores a
brilliant success. He learns to sidestep
every responsibility and center sympathy
on himself by feigning sickness. Then,
as the years go by, he learns his lesson
too well. The fake stomachache becomes
“nervous” indigestion when faced with
any strain. The childish tantrum be-
comes a genuine hysterical “fit.” He
really cannot control the symptoms any
longer and he illustrates beautifully the
working of the pleasure principle in
these margin cases—for it almost always
“backfires.” The pleasure is generally
far outweighed by the pain which re-
sults.

This principle of brain sensitization,
plus the pleasure principle, is also well
seen in the case of the pervert. Here the
individual learns to gratify his sex urge
along homosexual lines. The emotion
which sensitizes the brain is obvious.
Fully 95 percent of these cases are the
result of learning by seduction at a rela-
tively early age. Also it is very obvious
that there is definite pleasure associated
with these activities. And, just as clear-
ly, there is a very grave danger of “back-
fire,” for the life of the pervert is no
bed of roses. As the old darky put it,
he’s always “on the edge of a verge.”
One false step and disgrace, even im-
prisonment, are the rewards which soci-
ety offers him.

LL of which, I think, gives us a very
neat classification of these near in-
sane wherein no brain injury is involved.
Basic to all is the idea of brain sensitiza-
tion through emotion—through any emo-
tion be it pleasant or unpleasant, such
as fear. Some impression occupying the
attention at that time, be it a cat, a
movement of the arm or the basis of a
perversion, is indelibly burned into the
brain. That is the picture and the whole
picture in our first type of neurosis as
represented by the compulsion, obses-
sion, or fear.

But note that in our second large
group, as seen in the hysteric, pervert,
and hobo we have the pleasure principle
added.

The individual deliberately repeats
the original experience everytime he gets
a chance. The hysteric enjoys being
sick, the pervert would not be otherwise
even if he could, and the hobo is having
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a lovely time. For that reason this group
tends to be the more numerous and al-
most wholly incurable. Your hand wash-
ing mania case does not enjoy it. He
really wants to be put straight. The
case of the cat phobia certainly would
never go around looking for mad cats to
bite him—which is exactly what the
hysteric or the pervert does. As a result
the phobias will at least do their best to
get well, whereas the hysterics will do
their best to stay ill.

We would like to complete our pic-
ture by showing how this same line of
explanation applies to the cases of real
insanity—the “psychoses” which you see
in the asylum. We can illustrate from
the “big three”—dementia praecox, pa-
ranoia, and manic-depressive insanity.
Do not be worried by the names, for they
are all to be explained very simply. All
these types are pursuing the pleasure
principle in somewhat different ways,
but the real insane, believe it or not, are
the lot who are really logical. They il-
lustrate in true form the sanity of in-
sanity. Take your case of dementia prae-
cox. This type of insanity is very com-
mon; in fact, the majority of cases in
any asylum would come under this head.

HE patient who suffers from demen-
tia praecox is living in a world of
dreams. He sits in a corner all day long
smiling to himself, making senseless
movements with his hands, or wanders
aimlessly about talking utter nonsense.
But he is really having a grand time.
His dreams have come true—because he
lives in a dream world. For him you
simply. don’t exist. If you can get him
to talk he will give you a marvelous
story of how he has a bride on the moon,
a palace at the South Pole with an or-
chestra of polar bears, or ten billion
dollars in the local bank. Name it and
you can have it! He represents the per-
fect working of the pleasure principle.
He got his start the same as our other
cases, only the emotion was always pleas-
ant. Then he made the very wonderful
discovery that it was really almost as
much fun to imagine you were doing
something very nice as to do it. Besides,
it took much less effort and you couldn’t
fail. So he began using his imagination
more and more, becoming less and less
interested in this cruel, sordid world un-
til he just forgot about it completely
and day-dreamed his way right into
Heaven. For that is where he is. He’s
happy and will always remain so in
spite of depressions or new deals.
Paranoia is just as interesting. This
is the chap who thinks he is Napoleon,
Alexander the Great, or George Wash-
ington. We say he has delusions of gran-
deur. He also has delusions of persecu-
tion which make him a very dangerous
type of madman. Strange to say, his
brain remains quite clear, he knows
where he is and what he is doing, but
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he is Napoleon, for all that, persecuted
by his enemies. Like anyone who is be-
ing persecuted he is very likely to hit
back, and his clear mind makes him all
the more dangerous. But the working of
the pleasure principle is obvious. He
really believes he is Napoleon, feared
and persecuted by the entire United
States. As such he feels very important
—and very happy.

Manic-depressive insanity does not
give nearly as convincing a picture. The
typical case has a period of mania in
which he is literally on top of the world
—so much so that he has to be locked
up. Then he will have a fit of depression
in which he will weep for weeks on end.
The whole thing may then clear up and
never return, or it may return at cer-
tain intervals. The working of the plea-
sure principle is obvious in the manic
state but not so clear in the depressed.
In fact, we suspect that there is an
actual organic basis for this psychosis
but as yet we know too little about it to
make definite statements.

E can now get a very consistent

picture of mental disorder if we
think back through the article. Remem-
ber that we are talking only of those
types in which the brain is not injured.
First and least important are those dis-
orders which demand only the theory of
brain sensitization by emotion. We illus-
trated from compulsion, phobias, and
obsessions. A picture is printed indelibly
on the brain but the subject does not
like it. He does everything in his power
to cure the condition and conceal the
symptoms. So this type tends to be the
least numerous and least severe. The
next group, however, as represented by
hysteria, perversion and the hobo, tends
to be much more crippling because here
we see the pleasure principle at work.
The patient enjoys being ill, he re-ex-
poses the photo plate on every occasion,
so to speak, and parades his symptoms
in so far as he dares. Both of these
groups—the neuroses—tend to be on the
lunatic fringe, but they are still tied to
reality.

Finally you have just to carry the
same principle a step further and you
have the hopelessly insane. They have
carried the pleasure principle through to
its logical conclusion. They actually be-
lieve their own delusions, live in a world
of dreams, cut themselves entirely clear
from reality and are, perhaps, the hap-
piest of all mortals.

So there is your picture. Then why
don’t we do something about it? The
answer is obvious—we can’t! The dice
are all loaded against us. The first group
offers some hope, but here you have the
analogy of your photo plate. Over-ex-
pose your plate on a cat fight, take it
down to the photographer and tell him
to remove all traces. He may be able to
do a great deal or nothing at all. It de-
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pends on how much exposure you got
and how sensitive was the plate. The
bets are that he will leave some lasting
scars.

With the last two groups, however, the
odds are all in favor of your wasting
your sweetness on the desert air. The
hysteric, for example, will do everything
in his or her power to block a cure; the
dementia praecox is so supremely happy

DUE perhaps to a natural hu-

man tendency to sort things
out and classify them sharply in
regimented compartments, all
neatly and ideally arranged
where they can be counted and
weighed and appraised statistic-
ally, many persons have gained
the impression that it is possible
to make definitely sharp diag-
noses of each case of insanity
and to say, in given instances,
“This man is a schizophrenic (de-
mentia praecox), that man is a
paranoiac, and that one a manic-
depressive.” Unfortunately the
actual cases do not always stack
up just that way, and very often
a given case exhibits some of the
symptoms of several types of in-
sanity or of neurosis. Hence if
your friend—or enemy!—whom
you suspect of being just a bit
“peculiar”, fails to fit exactly
some one of the descriptions
given, do not give up hope—he
may still be whatever he is.—
The Editor.

that he won’t even take time to give you
a hearing.

There are really only two possible
ways of dealing with these mental dis-
orders when the pleasure principle is
involved. You can offer a line of con-
ductthat gives more pleasure, or you can
make the present line of conduct so
painful that they will avoid it. The first
looks hopeful but does not yield much
result. The pervert or hysteric reacts to
this treatment in much the same way as
would the average American if you tried
to ‘compel him to substitute snails for
oysters on his dinner menu. You could
present the most convincing arguments
proving that, once he came to like snails,
they would be much better for him and
he would really enjoy them far more. He
might admit it—to your face. He might
even try snails—once or twice. Then he
would probably send both you and the
snails to the devil—which is just what
the mental cases generally do.

Nor is the attack through discipline
much better. Something can at times be
done. One army doctor was in the habit
of curing shell shock, which arose from
a desire to avoid danger, by glaring at
the patient and announcing, “Now, my
man, there are just two people who know
what’s wrong with you. I'm one—you’re
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the other. If you aren’t cured in 24 hours,
I'll send you up for a court martial.” He
cured most of his cases. But you can’t
keep on swinging a whip indefinitely
over peoples’ heads and expect lasting
results.

The only attack on the problem is
through mental hygiene in childhood. In
other words, prevention. Almost all of
these conditions arise before the age of
ten at the latest. Our great enemy is the
pleasure principle, which, as herein il-
lustrated, always causes trouble by car-
rying over childish pleasure into adult
life. “God bless father and mother, and
make them happy—if they’re not too old
for that sort of thing,” was Johnny’s
famous prayer. Our whole training of
Johnny must be based on the realization
that some day he will be an adult, and
that society will either lock him up or
make him very unhappy indeed if he
is “too old for that sort of thing” on
the adult level.

HUS, the neurotic presents one of

those contradictions so often seen in
psychology. He is as he is because of
the pleasure principle. He resolutely re-
sists treatment for the same reason, yet
he may be very unhappy. His pleasures
are those of the child but he lives in an
adult society. Nor can he ignore that
society, try as he may. Despite his ridi-
cule of convention and his passionate
demand for self-expression, he knows
that he walks between the devil and the
deep sea—between the asylum on one
hand and prison on the other. Let him
but overstep those despised conventions
and society is ruthless, regardless of his
ruination, as indeed it must be in self-
protection.

Under the strain of modern life wc
may expect an increase in mental dis-
ease. Normalcy involves the facing of
reality in an adult world, an assignment
which is becoming less and less attrac-
tive as civilization becomes more com-
plex. Our only hope, if hope there be,
of stemming this rising tide of malad-
justment, lies in education.

We must teach the child to face
reality in an adult world. That is a
tremendous task, for which we must
learn to recognize those signs which tell
us that the child is becoming wedded to
childhood pleasures. Then we must per-
fect a technique with which we can
change his diet, all to be so simple that
the average school teacher can under-
stand and apply at least the broad prin-
ciples.

Progress? Very slow, for the problem
is far from simple. Under the guidance
of such organizations as the National
Committee for Mental Hygiene we are
at least learning to visualize the prob-

-lem, but we may truthfully say that, up

to now, our progress has indeed been
slow in actually dispelling the mists of
madness.



THE SUN REAWAKENS

By ALBERT G. INGALLS

. RUE to the prediction of the
‘eleven year cycle,’ solar activity
is increasing and for two or three

years the sun should prove a most in-

teresting object for the observation of
sun-spots and prominences.” Four years
ago' Scientific American contained an
article entitled “One Man Who is Hav-
ing Fun,” which told how Gustavus
Wynne Cook, of a Philadelphia suburb,
had created an unusually large and ex-
pensive private astronomical observa-
tory. A later article’ described further
additions to this observatory, and stated
that a staff of professional astronomers
was being maintained by Mr. Cook.

Since then the Cook Observatory has

received further additions in staff and

equipment, and is now regarded as a

part of the professional astronomical

commonwealth of the nation and world.

The opening sentence, quoted above,
is from a communication from Mr. Cook,
who also sent some photographs of solar
prominences which are shown on this
page. They were taken this year at the

Cook Observatory, by means of a spec-

troheliograph. In looking at these vast

outgivings of heated solar gases the
reader should keep in mind the relative
scale of size, which is provided by the
small circles afterward placed on the
photographs by Mr. Cook. These repre-
sent the earth on the same scale, and
the convex curves are those of the sun’s
surface. It is fascinating to imagine the
earth exposed for a single second to a
flame the size of the prominences shown:
like a butterfly in a bonfire, singed,
seared, and despoiled in a moment.
Every 11.2 years (on the average) the
number of sun-spots gradually increases
from almost none to several hundreds

1August 1932, page 74.
2June 1935, pages 318-320.

May 14, 1936
A quiescent type of hydrogen prominence, changing but little in a day

per year, and more or less in unison with
this the number of solar prominences
increases also, from none to 20 or 30
visible at any one time. Beams of elec-
trons are shot out of sun-spots and these
sometimes strike the earth, causing mag-
netic storms and auroras.

The last previous period of maximum
sun-spot and prominence activity occur-
red about the middle of 1928. Therefore
the next peak is due in 1939. We have
already passed the dip between these
two maxima, and at present are well up
the rising part of the curve toward the
new one. As Mr. Cook’s comment at the
opening of this article implies, some in-
teresting things connected with the sun
are on the make at present, and will be
on the make for two or three years to
come. Astronomers, both professional
and amateur, become more sun-con-
scious at such times as this.

Solar prominences are projections
from the upper layers of the sun’s at-
mosphere of hot gases, and their color
is predominantly red. Thus the reader
will be fully justified by scientific facts
if he imagines the “flames” of the hydro-
gen prominences shown on this page as
red. Nor is the red of hydrogen promi-
nences a faint or filmy thing called red
by mere courtesy, as in the case of some
of the “colored” stars where the ob-
server must almost be first hypnotized in
order to believe he sees the faint color
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of the star as described in books about
the pretty stars. When a hydrogen
prominence is seen through a Hale spec-
trohelioscope, visually operated brother
of the photographically operated spec-
troheliograph with which these photo-
graphs were taken, he sees them red—as
frankly and definitely red as grand-
father’s red flannel underwear. The rea-
son: atoms of hot hydrogen radiate in
wavelengths which excite the sensation
of red on the retina.

At the top are two photographs (more
precisely, spectroheliograms) of a “qui-
escent” type of hydrogen prominence,
which Mr. Cook has called the “Dog
Prominence” because of its shape. These
were made at an interval of 24 hours.
Quiescent prominences behave in a rela-
tively lazy manner, often lasting several
days with only slow changes in form.
The three lower spectroheliograms ex-
hibit the other type, the eruptive kind;
no lazy floating or drifting here! They
sometimes shoot up at the rate of 200
miles per second. Regarding this one
Mr. Cook writes, “This eruptive hydro-
gen prominence was first photographed
at 11:48 a.m. and again seven minutes
later, and again eight minutes still later,
at which time it showed a height of
80,000 miles and a breadth of 75,000
miles. This prominence,” he adds, “was
of unusual size—the largest eruptive
prominence for several years.”

11:48 a.m.

An eruptive prominence of immense proportions, which shot up at great velocity on April 14, 1936

11:55 a.m.

12:03 p.m.
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MYSTERY SHAFTS OF IPSWICH

Suspicions of Roman Age . .. Strange Condition
of Affairs. .. A Peculiar Feature Was Observed.. .

A Foxy Trick But Not Foxy Enough . . . Suspense

ROM the archeological standpoint

the brickfield of Messrs. Bolton and

Co., Ipswich, England, may perhaps
lay claim to that frequently misused
title—unique. For a considerable num-
ber of years a close watch has been kept
upon the diggings for brickearth there,
while extensive excavations have been
carried out for archeological purposes.
This work has resulted in getting to-
gether flint implements ranging in date
from the earliest to the latest relics of
the Bronze and Iron ages, and very nu-
merous remains from alluvial ground of
the late Roman period. But the interest
of the Ipswich brickfield has recently
been greatly increased by the discovery
there of three very deep, filled-in shafts
of a type hitherto unknown in England,
and in some particulars, unlike those
found elsewhere.

The shafts lie roughly in an east and
west line and about 10 feet distant from
each other. They are all of a remarkable
character. The shaft first uncovered
shown at the right side of Figure 1,
proved to be a clay-lined cylinder—ap-
proximately three feet ten inches by
two feet four inches in internal diameter,
which passed down through the harder
clay and deep into the underlying Eo-
cene sand. The walls of this structure
averaged nine inches in thickness (in
places where extra strength was re-
quired, they were considerably thicker),
and were made from puddled clay
smoothed off on the inside by some in-
strument, probably of wood, which oc-
casionally had left its impress upon the
surface of the wall. The shaft was filled
with a peculiar loamy material evidently
brought from some other part of the
brickfield, and was practically devoid
of archeological relics. In fact, the only
thing of the kind found in the shaft,
and about 16 feet from the surface, was
a small fragment of pottery which is
believed to be of early Roman antiquity.
The other discovery made in the infilling
was a piece of matted hair, referable to
either the badger or rabbit, lacking in
any recognizable significance. It is of
interest to note, however, that a precise-
ly similar piece of matted hair was found
in the infilling of the neighboring shaft
while this was being excavated.

Shaft Number 1—the clay-lined cylin-
der—was traced to a considerable depth
without reaching its base, and it was de-
cided, in view of the peculiar and some-
what dangerous conditions attending its
examination, to devote attention to the
neighboring Shaft Number 2, shown
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toward the left in Figure 1. This pre-
sented a fundamentally different ap-
pearance (Figures 2 and 3) from Shaft
No. 1, being some six feet in diameter,
and filled in, as to its uppermost 18 feet,
in a careful and elaborate manner. The
center of the shaft, marked 4 in Figures
2 and 3, was composed of a pillar of
puddled clay, some three feet wide, and
with a rounded base, while its periphery
was outlined with a layer of black peb-
bles,marked B in Figure 3 and sketched
in Figure 2, evidently procured from a
deposit of these which occurs in the im-
mediate vicinity of the shafts. Between
the central pillar or core of clay and the
main walls of the shaft, had been built
two walls of whitish clay with a globular
base (C, in Figures 2 and 3). These sub-
sidiary walls did not wholly surround the
central mass, but had been built on
either side of it. Between them and the
walls of the shaft, and the central core,
had been placed sand. Very careful notes
and drawings, supplemented by photo-
graphs, were made of this strange con-
dition of affairs, representing in all
probability a ceremonial sealing in of
the shaft. Below the 18-foot level the

infilling was of a haphazard nature.
In both shafts Numbers 1 and 2 a
peculiar feature was observed, in that,
at some considerable depth from the
surface, the clay walls of the shafts
coalesced, forming a basin extending
over the whole internal area (D, Figure
2). It is difficult to explain this, but it
may represent a device to induce any
later excavators of the shafts to imagine
that they had reached the bottom, and
thus abandon their enterprise. In the
present case, however, the use of a metal
probe at once showed that the shafts ex-
tended downward below the clay basin.
and the work of excavation proceeded.
The investigation showed that the shaft
was roughly bottle-shaped and passed
through a great depth of sand lying upon
the chalk. When the latter was reached.
the excavation changed in character, as-
suming in plan a more or less hour-
glass form, and this was continued as
far as the recent diggings extended.
Unfortunately, soon after the chalk
was reached, a great and increasing
quantity of water was encountered,
necessitating the use of pumps for its
removal. The use of these gave rise to

Figure 1: Showing shafts No. 1 and 2. In excavating, the earth was carefully
dug out from around the two shafts, leaving them standing partly in the clear
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much trouble and expense, and, upon
a depth of about seven feet from the
surface being reached, the inflow of
water rose to some 15,000 gallons per
hour. To cope with such an inflow still
more powerful pumps would have been
required, but the financial resources
available were not sufficient to meet the
necessary expenditure, and with great
reluctance the work had to be aban-
doned. Its undertaking had made neces-
sary the use of timbering and was not
devoid of danger, but fortunately the
digging was carried out in safety.

T became clear that the ancient ex-
cavators had used a primitive form
of timbering in sinking the shafts, as
impresses of this were visible in places
on the outside of the infilling. From an
examination of these impresses it seems
that the wood used was split off the out-
side of a tree trunk, as one side was
approximately flat, while the other was
convex. Several small pieces of wood
were found in the infilling of Shaft
Number 2, and these probably represent
fragments broken off when the timber
was drawn as the infilling of the shaft
proceeded. Pieces of chalk bearing pick-
marks were discovered considerably be-
low the present water level in the chalk,
showing that this level has risen some
distance since the days when the shafts
were originally dug.
It is to be regretted that, as with Shaft
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Figure 2: Cross-section of No. 2.
A, puddled clay outlined in peb-
bles. C, C, whitish clay walls. D,
the “trick” (?) wall which did not
trick. E, a pavé of chalk flints
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Number 1, the infilling of
Shaft Number 2 yielded very
little of an archeological na-
ture, but what was discovered
may be of considerable sig-
nificance. When the chalk
was reached two pieces of
silver sheeting were found,
and these the authorities of
the British Museum think
may represent part of the
fittings of a casket or treasure
chest, broken off when it was
being lowered into the shaft.
A fragment of polished mar-
ble also discovered may, too,
have formed a part of such a
casket.

At a lower level than these
relics were found a pavé of
chalk flints placed close together and
covering the whole interior area of the
shaft, £ in Figure 2, and some pieces
of brick, apparently of Roman date,
which have the appearance of having
been broken off during the building of

some structure.

Figure 3: This photograph corre-
sponds in detail and in lettering
with the cross-section at the left,
except that it exhibits only a third
or somewhat less of the total depth
of the well, as indicated at the right
side of Figure 2—i.e., “about 66 ft.”

Another curious feature was provided
by the unctuous clay material about
three inches thick, covering the walls
of the shaft where it entered the chalk.
This material, which contains an ap-
preciable quantity of hair, has been
analyzed, and found to possess a con-
siderably larger amount of what was
originally organic matter than is present
normally in ordinary geological de-
posits in the brickfield and neighbor-
hood. It is conceivable that if blood (the
result of some sacrificial rites) had at
one time been present in the shaft, this

Figure 4: The timbered mouth of Shaft No. 2,
showing the equipment used in the excavation.
Arrow points to filled-in portion of Shaft 3
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would account for the abnormally high
organic content in the material.

It is thus apparent that these shafts
(Number 3, Figure 4, resembles Num-
ber 2 and remains unexcavated) ex-
hibit many mysterious aspects, and it
is greatly to be regretted that their com-
plete excavation was not possible, If
adequate funds were available there is
little doubt that the site, which is in
danger of being built over, could be
successfully examined, and it is highly
probable that objects of much archeo-
logical interest and value would be re-
covered.

HE shafts are situated close to a

Roman burial ground, and about a
quarter of a mile from the Roman Villa
at Castle Hill, Whitton. It would seem
likely, therefore, that the excavations
are to be associated with Roman times.
This view is strengthened by the discov-
ery in France of what are known as
puits funeraires, which are deep shafts
—some penetrate to a depth of 120 feet
—of the early Roman period. It was the
custom in those days to bury the ashes
of the dead in cinerary urns, and accom-
panied by numerous funerary objects,
in such shafts with, it is supposed, the
two-fold view of protecting the departed,
and preventing haunting of the living.
Many of these funerary objects are of
great beauty and value.

Other burial shafts of the late Roman
period, such as those of Cyprus, led
down to a chamber or chambers where
the coffin was placed, together with a
wealth of funerary furniture. It is not
possible to say whether the Ipswich
shafts belong to one or either of these
periods, but their association with the
Castle Hill Villa of late Roman date
would point to their being of the latter
epoch. In any case, the recent excava-
tions have opened a new chapter in
English archeology and filled those who
carried out the work with profound ad-
miration for the skill with which the
ancient shaft-sinkers overcame the many
difficulties which confronted them.



NE of the most perplexing of as-
O tronomical problems is the origin

of our solar system. It presents a
large central body surrounded by many
small ones, all revolving about it in
nearly circular orbits close to the same
plane and in the direction of rotation
of the central body; and this property
is repeated four times in the satellite
system of the planets from Mars to
Jupiter. This cannot be an accident.
Some orderly process must have been
operative. The earth’s large satellite
and Neptune’s, which revolves in the
opposite sense to the planet’s rotation,
look more like peculiar cases of the
operation of such a process than like
absolute exceptions. Yet a century of
investigation has served mainly to em-
phasize the difficulty of even guessing
what really happened.

Laplace’s old theory—that a large
nebula, flattened by its rotation, shed,
as it contracted, ring after ring from
its periphery—was overthrown toward
the end of the last century by simple
dynamical arguments based on the prin-
ciple of angular momentum.

This might be described in Newtonian
language as the “quantity of rotation”
of a system. Take the mass of any
particle, multiply it by its distance
from an axis (passing through the cen-
ter of gravity of the whole), and again
by its velocity in the direction in which
rotation about this axis would carry it,
and we have the angular momentum of
that particle. Add all these and we get
the angular momentum of the whole
system. It is important because, as fol-
lows at once from Newton’s laws of
motion, this total angular momentum
cannot be altered by any forces acting
within the system between its parts,
even if they involve friction and deg-
radation of energy. It can be changed
only by influences from outside.

OW more than 98 percent of the

angular momentum of the solar
system resides in the orbital motions of
the planets. The sun’s rotation is so
slow that it adds very little. Yet the
planets all told have but 14th of 1 per-
cent of the total mass.

A process which, without external
aid, would concentrate 98Y% percent of
the rotational momentum of an isolated
system into 1/700 of its mass would
have been very extraordinary. Indeed,
careful mathematical studies by Moul-
ton, Jeffreys, and others, show that it
would be more than extraordinary: it
would be dynamically impossible.
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This great obstacle was cleared in
1900 by Chamberlin and Moulton who
suggested the first form of the “en-
counter theory.” According to this, a
star, coming from the depths of space
on a path which happened to pass very
close to the sun, caused by its attraction
great eruptions of matter from the sun’s
intensely hot interior. Some of this
molten matter fell back, some may have
been carried off by the star, but the rest

FIG.1 FI1G.2

was set into motion laterally by the
star’s attraction and remained circulat-
ing around the sun, after the star had
receded into space, in orbits nearly in
our plane. Whether this matter origi-
nally congealed into a multitude of
small “planetesimals” which later be-
came aggregated into the planets, or
whether the latter were of nearly their
original size from the start, is a de-
tail—important, but less so than the
main idea. Jeffreys and Jeans have pre-
sented convincing arguments in favor of
the latter alternative, attributing the
ejection of the planets to the action of
huge tidal forces as the star almost
grazed the sun. Jeffreys has later gone
further and assumed that the star ac-
tually hit the sun in a “side-swiping”
collision. This form of encounter ac-
counts for the relatively rapid rotation
of the planets better than the others,
but the whole set of hypotheses meets
with very grave difficulties and once
more on grounds connected with angular
momentum.

It follows from the laws of gravita-
tional motion that there is a simple re-
lation between the angular momentum
per ton possessed by .a body moving
around the sun and the size of its orbit—
provided that this “size” is properly
measured. Instead of taking half of the
longer axis of the elliptical orbit (4B
Figure 1), we must draw a line CD
through the sun perpendicular to this
and take half of CD. The angular mo-
mentum per ton is then proportional to
the square root of this distance. This

proposition still holds good for a para-
bolic or a hyperbolic orbit (Figure 2).
For an elliptic orbit (Figure 1) the
perihelion distance AS is always more
than half of CS; for a parabola it is
just half; for a hyperbola, smaller.
Now, in order to disrupt the sun by
tidal action, much more to collide with
it, the star must have come so close that
SC could hardly exceed 5,000,000 miles.
The total angular momentum of the star
as it moved about the sun must have
been enormous, but the angular mo-
mentum per ton would remain small—
about one quarter of that possessed by
the earth in its orbital motions and less
than 1/20 of the value for Neptune.

To get the planets out of the sun and
give them orbital motions of their
present type, the star would have had
to impart to them very much more an-
gular momentum per ton than it itself
possessed. The difficulty of devising a
process by which the angular momen-
tum of many tons of the star’s mass
could be concentrated into a single ton
of the ejected material is as great as
the older one which wrecked the
Laplacian theory. Moreover, even if it
could have happened, the distance SA
would have been but a few millions of
miles, while SC (corresponding to the
angular momentum per ton for most of
the planets) would have been hundreds
of millions, so that the mass would
have flown off in a hyperbolic orbit and
never returned.

HE writer of these lines pointed out

this difficulty a year or two ago but
saw no way to get around it. This has
now been done with marked success by
Mr. R. A. Lyttleton, a young English-
man holding a visiting fellowship from
Cambridge to Princeton.

The writer had considered in a gen-
eral way the possibility that before the
birth of the planets the sun had been a
double star, and that it was the other
member of the pair that got hit by a
passing star; but he saw no way of get-
ting rid of the main mass of this com-
panion and of the intruding star and
leaving stuff enough to make the planets.
Mr. Lyttleton has shown by simple rea-
soning that it would have been entirely
possible for the third body to impart
such a speed to the companion that it
was sent off into space in a hyperbolic



RIGIN OF THE PLANETS

The Lyttleton Theory, New Explanation of Plane-
tary Origin, Which May Continue To Be Heard Of
. . . Extant Explanations Did Not Wholly Satisfy

orbit without being itself so much slowed
that it was unable to escape from the
sun’s attraction. (The alternative that
the companion was ejected and the in-
terloper captured is also possible but
does not concern the present problem.)
Suppose that the companion and the
interloper actually collided. As they
separated, a long filament of material
composed of stuff mixed by the collision
would drag out between them. The part
of this nearest the companion and most
nearly sharing its speed would fly away
with it, possibly forming eventually one
or more planets revolving close to it, and
the same would be true for the inter-
loper. But if companion and interloper
went off in quite different directions (as
is probable) the middle part of the fila-
ment would be left with a much smaller
motion, relative to the sun, than either
of them, and this motion might very
easily be too slow to escape the sun’s
gravitational pull. Part of the filament
would then give rise to bodies moving
about the sun in permanent orbits. These
would all extend to a distance as great
as or greater than that of the place of
the collision, but the angular momen-
tum per ton would be much greater for
some parts of the filament than for oth-

ers. If it condensed into a number of
lumps, the primitive planets then would
have very different values of the angu-
lar momentum per ton, as the actual
planets do. It is entirely possible, never-
theless, that all should circulate around
the sun in the same general direction.

The second great obstacle to a ra-
tional theory of the origin of the planets
has thus been successfully removed.

OREOVER, Lyttleton’s theory with-

out further assumptions removes a

third great difficulty; namely, the origin
of the satellite systems. These are ob-
viously miniatures of the solar system
and we might justly expect that a theory
which explained the origin of one would
explain the other. The best that could
be done on the earlier theories of a
close encounter with the sun was to as-
sume that the next time the embryo
planets came near the sun, its attraction
pulled the satellites out of them. But by
this time the planets would have settled
down to nearly elliptical orbits, and the
argument from angular momentum per
ton shows that the distance (SA, Figure
1) must have been about half their pres-
ent distance—far too great for tidal
disruption. On the new theory the orbits

of the new-born planets would all pass
through, or very near, the point of en-
counter. Only the differences in their
periods would prevent near-collisions at
their next returns. Fairly close ap-
proaches, sufficient to cause consider-
able changes in the orbits, should occur
repeatedly, and, in the course of time,
it is likely that some pair of planets
would collide, or barely miss one an-
other, and thus provide satellites for
one or both of them. In the satellite sys-
tems, the central body has most of the
angular momentum and the distances
of the attendants, measured in radii of
the primary, are much smaller than for
the planetary systems, so that the origi-
nal difficulties are no longer hopeless.
Even the retrograde satellite of Nep-
tune may be accounted for as a result of
a collision in which the other body
passed around Neptune in the opposite
sense to the planet’s rotation. The rela-
tively enormous size of the moon re-
mains troublesome but certainly no more
so than on any earlier theory.

All told, the new suggestion marks a
very important advance in the attempt
to interpret the past of our system.
Difficulties still remain but these are
rather of a physical than a dynamical
nature, and were common to all the older
theories as well. The old fatal troubles
which left the would-be student of cos-
mogony almost in despair are appar-
ently vanquished.—Jamestown, Rhode
Island. August 2, 1936.

A photograph of Lick Observatory, taken by Oscar S. Marshall, an amateur astronomer of Pasadena, California—one of the
founders of the “Telescope Makers of Springfield” (Vermont), an amateur movement which has spread far beyond its origins
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FOUR BRIDGES

Seven Years Building . . . Unite
Three Boroughs ... Traffic Sorter. ..
Part of an Express Highway System

OTORISTS in the most congested traffic area in the
world have recently been able to try out a marvelous
piece of engineering designed especially to speed up

motor traffic and eliminate congestion. This area is a part of
Greater New York, and the engineering marvel is the Tri-
borough Bridge. In order to visualize the scope of the
project, it is necessary to keep in mind the fact that New
York City is composed of five boroughs, one of which—

The suspension span over Hell Gate, looking from Queens. The
main span is 1380 feet long, the side spans 705 feet. Vertical clear-
ance over the river is 135 feet. Width over all is 113 feet, and the
towers are 315 feet high. The span is stiffened against wind by trusses
20 feet in depth and a system of bracing below the roadway. The
roadway itself will safely accommodate eight lanes of motor car traffic

Vertical lift span in the Manhattan branch, during construction.
The lift span has a length over the channel of 310 feet, is 55 feet
above the water in lowered position, and can be raised to provide
a clearance of 135 feet. Measured in terms of deck area—29,000
square feet—this is the largest span of its type yet constructed

Hoisting the vertical lift span from
car floats on which it was construc-
ted. Massive design of the 210-foot
towers is shown in this photograph

Manhattan—is situated on an island, and
another—Queens—on the western tip of
Long Island. Any traffic entering or leav-
ing Manhattan must make use of bridges,
tunnels, or ferries. To eliminate many
of the traffic difficulties occasioned by
this—from the motorist’s point of view
—unfortunate geographical situation,
the Triborough Bridge was conceived.
Construction started on October 25,
1929. With a lapse in construction from
the spring of 1932 to November 1933,
due to lack of funds, the bridge was
completed in July 1936. Total cost was
60,300,000 dollars.

Although this newest of the really
great bridges is usually referred to in
the singular, it is really composed of
four over-water spans, with connecting




IN ONE

links, and a model express highway,
totalling 17% miles in length. The air
view directly to the right gives a com-
plete picture (looking east) of the
bridge structures and connecting links.
In the right foreground is Manhattan;
in the left foreground, the Bronx; and
in the upper background, Queens. Traf-
fic from Queens is carried first on a
suspension bridge over Hell Gate in the
East River, thence on a plate girder via-
duct structure across Ward’s Island, Lit-
tle Hell Gate, and Randall’s Island. On
the latter is a traffic-dividing junction
with the Manhattan branch of the struc-
ture. From the junction, truss spans
carry the roadways over the Bronx Kills
and a large railroad yard to the Bronx.
The design here is such that, if the Kills

ever is made navigable, the truss may be approach highways, which, in themselves, constitute a remarkable system for speeding
converted into a lift span. The Man- up and by-passing traffic around congested thoroughfares. The traffic divider on Randall’s
hattan branch consists of truss spans Island (see also our front cover) eliminates all grade crossings, enables traffic to go its
on Randall’s Island and a vertical lift way without interference, and permits the collection of tolls with a minimum loss of time

bridge across the Harlem River. The
Manhattan approach separates into two
branches to carry traffic directly into the

streets of the island or to the street Cable spinning operations at the Ward’s Island anchorage of the
grade at the waterfront as shown in the Hell Gate suspension span. Two parallel cables 20% inches in diame-
illustration below. ter, each containing 9176 wires, carry the weight of the span through

steel suspender ropes which pass over grooved cable bands spaced 29

feet apart. These suspender ropes are attached to steel floor beams,

Ramps at the Manhattan end of the bridge. Traffic to and eight feet deep, which span the full width of the deck of the bridge

from the interior of the island uses separated ramps; east
waterfront traffic makes use of the curved approach shown




Our MercHANT MARINE TO BE

Merchant Marine Act of 1936. .. Direct Subsidies
... Helps Development, Shipbuilding . .. Strengthens

HE day Congress adjourned it en-

acted a measure which had engaged

the attention of Congressional com-
mittees for more than a year and which
on the statute books will be known as
the Merchant Marine Act of 1936. The
declared purpose of this Act, the fourth
great merchant marine measure to be
enacted into law during the past genera-
tion, is to further the development and
maintenance of an adequate and well-
balanced merchant marine under the
American flag.

Despite divergent views as to the
merits of the bill in the form in which it
finally passed both Houses, its enact-
ment brought a feeling of relief to those
who realize our weak competitive posi-
tion on the country’s essential trade-
routes. New legislation had become ab-
solutely necessary if we were to preserve
and improve the maritime position which
we have won since the war. It was clear
to everyone that the system of indirect
subsidies established by the Merchant
Marine Act of 1928 had not produced
the results expected by its proponents.
Not only had it lent itself to certain
abuses of administrative power, but it
had failed to protect the American tax-
payer from the unconscionable practices
indulged in by some of the shipowners
who were receiving Government aid. Per-
haps the outstanding weakness of the
Act was its failure to bring about a
sufficient number of replacements to
modernize a fleet which has become so
obsolete that without generous subsidies
it can no longer hope to compete in in-
ternational trade.

The new law substitutes a system of
direct aids for the indirect subsidies now
granted in the form of compensation for
the carriage of ocean mails. It contains
numerous provisions designed to prevent
laxity of administration. It places on the
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Competitive Position ... Aids National Defense

By

HON. DANIEL C. ROPER

Secretary of Commerce

shipowner certain definite obligations
which were lacking in the old law and
which it is felt will adequately safe-
guard the interests of the Government.
Finally—and to me this is the best fea-
ture of the new legislation—it will make
possible the early and orderly replace-
ment of our antiquated tonnage, includ-
ing about 200 cargo ships which have
already seen their best days and which,
because of age, slow speed, and high fuel
consumption, are dissipating a large
part of the financial aid received by their
owners for the maintenance and im-
provement of essential services. These
antiquated cargo vessels, operated at ex-
cessive cost, have for years been waging
a losing contest on the country’s over-
seas trade-routes, in competition with
the newer and more economical ships
that have been built since the war by
our numerous maritime rivals.

A steam-sail hybrid of
the past century, repre-
sentative of an import-
ant transition period

Finer than any sailing
vessels ever built else-
where, the American
clippers were world-fam-
ous carriers of cargo

While the high cost of operating obso-
lete ships is fully realized by naval archi-
tects, marine engineers, and, of course,
by the individuals who have the misfor-
tune to own them, I believe that it is
not so well understood by the public at
large. We can draw a graphic parallel
by saying that the attempted successful
operation of a ship built according to
pre-war plans and specifications is a
good deal like trying to make money
with an auto truck of the vintage of 1914.
In both cases there are excessive repair
costs, excessive fuel bills, slowness of
delivery, and a consequent inability to
secure high-grade business. Further-
more, when the ships—or trucks—are
slow, a larger fleet is required to trans-
port a given volume of freight than
would be the case if the carriers were
fast, modern, and economical to operate.

The fact that the United States, due

to its large number of old cargo ships,
has the most antiquated and non-com-
petitive merchant marine of any of the
principal maritime nations, is no reflec-
tion on the American shipbuilder. Our
possession of this obsolete tonnage re-
sults in part from the haste which mark-
ed our war-time shipbuilding activities,
and in part from our subsequent failure
to realize how great a handicap these
old vessels impose on the American
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shipowner. As a matter of fact, at the
time they were built we had little choice
as to type, sizes, and speeds. So urgent
was the demand for tonnage to replace
the losses inflicted upon Allied shipping
by the German submarines that instead
of designing ships to embody the latest
developments in construction and pro-
pulsion, we built our large fleet of cargo
vessels from already existing plans and
specifications. In other words, we saved
time by sacrificing modernity, and I am
sure that no one can justly blame us for
doing so.

The Merchant Marine Act of 1936
provides the ways and means of build-

An American steamer of 1904 vin-
tage, still in use although antiquated

ing new and efficient units to take the
place of this emergency construction,
much of which was outmoded even when
launched. A few figures will help us to
realize that the new legislation came not
a day too soon—that unless these old
ships are speedily replaced with modern
tonnage, the United States will stand in
imminent danger of losing its position
as one of the great maritime nations.

PPROXIMATELY 45 ships of our
foreign trade fleet are 20 or more
years of age—the period usually held to
constitute the life-span of a steel ship.
Three hundred and ninety-four more
will reach this age within the next six
years. Now, while a ship 20 years old
may still be in fair physical condition,
the fact remains that in this age of rapid
mechanical progress there are other fac-
tors of obsolescence which must be taken
into consideration. Reverting to our
parallel of the gasoline truck, we can
say that no alert business man would
consider the use of trucks built 20 years
ago, even if they had never seen a day’s
service and were just as good as when
they left the factory. For the reason that
international rivalry in shipbuilding has
produced improvements in marine de-
sign and equipment analogous to those
which have taken place in the automo-
bile industry, I think that we should
consider the factor of mechanical ob-
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solescence, as well as that of mere age,
in computing the useful life of a ship.

If this suggestion has merit—and the
experts tell me that it has—the figures
I have just quoted become fairly sinister
in their implications. They show that
under the new legislation, and with the
least possible delay, we should plan and
launch a ship-building program design-
ed to replace, within the next few years,
a grand total of 439 ocean-going ships,
of approximately 2,600,000 gross tons.
The magnitude of the undertaking can
be realized from the statement that on
January 1st of this year our entire for-
eign trade fleet, counting vessels of 2000
gross tons and over, totaled 485 ships,
of 3,037,000 gross tons. In other words,
with the exception of 46 ships, the
greater number of which were built un-
der the provisions of the Merchant Ma-
rine Act of 1928, every American vessel
now engaged in overseas foreign trade
will within the next six years be 20 or
more years of age, and therefore well
beyond the dead-line of complete ob-
solescence if we compute the dead-line
on the basis of operating efficiency and
economy.

Now that new legislation has been
enacted, I have every confidence that the
replacement of our old ships by modern
competitive tonnage will be undertaken
with the same dash and enterprise in-
variably displayed by our people when
faced with a real emergency. Have we
the shipbuilding talent and facilities nec-

-
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One of the two finest liners of our
merchant marine, the Manhattan

essary to insure the success of a program
of this magnitude—a program which,
when completed, will be outranked only
by our achievements in this line during
and immediately after the war? Let us
glance for a moment at the long and il-
lustrious record of the American ship-
builder, which extends over a period of
more than three centuries.

Our shipbuilding activities during the
Colonial Period and during the clipper
ship era is a story which I need not
dwell upon here. It will suffice to say
that no finer sailing ships than the fast
American clippers were ever built any-
where. During the early Nineteenth
Century, American shipbuilders were
pioneers in the development of mechani-
cal propulsion, and in the period pre-
ceding the Civil War they led the world
in the use of steam as the motive power
of ships. It is true that after the war,
absorbed as we were in the country’s
internal rehabilitation and development,
we became so dilatory and apathetic in
our attitude toward everything mari-
time that it was not until 1893 that our
steam tonnage exceeded our tonnage
under sail. Great Britain’s mercantile
marine had passed this crucial point
five years earlier.

Y 1914, two of our best equipped

shipyards were preparing to go out
of business, owing to a dearth of work,
when a veritable deluge of orders was
precipitated by the outbreak of hos-
tilities in Europe. At the time of our
entrance into the war there were but
61 shipyards, with 235 launching ways,
in the entire country. Eighteen months
later, when hostilities ended, the num-
ber of shipyards had been increased to
341, with more than 1200 launching
ways. At the peak of production we had
a force of shipyard workers exceeding
in number all the inhabitants of Wy-
oming, Nevada, and Alaska combined.
We built 2316 vessels, of more than
13,000,000 deadweight tons—enough to
line both sides of the highway from
Washington to Baltimore, and among
them were the fabricated cargo ships al-



210

o % .
Y b7 :
i - . B rS

ready referred to. The world had never
seen anything like it.

Another lull ensued, and it was not
until the Merchant Marine Act of 1928
was placed on the statute books that
the American shipbuilder was given an-
other opportunity to show what he could
do in the way of building merchant ves-
sels. This time the disturbing factor of
haste which characterized the feverish
war construction program was absent.
Since there was no call for volume pro-
duction, each ship could be planned for
its particular trade-route requirements.
As a result, the 33 splendid combina-
tion passenger and freight ships built
under the provisions of the Act of 1928
are the equals, in workmanship and
operating efficiency, of any vessels of
comparable types, sizes, and speeds that
the best foreign yards have ever pro-
duced. The fact that most of these ves-
sels have managed to show an operating
profit, even in the face of depressed
conditions in international trade, con-
stitutes the strongest kind of an argu-
ment for a replacement program that
will give us a modern fleet.

UTSTANDING among these new

ships are the two largest merchant-
men ever built in the United States—
the well-known liners Manhattan and
W ashington. If present plans do not mis-
carry, a third vessel of approximately
the same type, size, and speed will be
built in the near future. I mention these
vessels not because of their deserved
popularity, but in order to correct an im-
pression that they represent the ultimate
achievement of which our naval archi-
tects, marine engineers, and shipbuilders
are capable. The idea seems to prevail
that because they are less than one-third
the size of the Normandie and Queen
Mary, the United States lacks the talent

Air view of an American shipyard equipped to build fine ships
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to build real superliners. That there is
no justification whatever for such rea-
soning is shown by the fact that about
10 years ago—antedating any of the
popular liners of today—two superships
were launched in the United States that
can still match (and perhaps exceed)
the speed of any foreign superliner,
while in propelling power they exceed
all but one. The American ships referred
to are the airplane carriers Lexington
and Saratoga. These two great ships of
the United States Navy show what our
marine architects, engineers, and de-
signers can do.

Prediction is always hazardous, and
I would be loath to say that superliners
will never be built in the United States.
There are two schools of thought on
the subject and both have persuasive
arguments. The adherents of one school
justify the huge expense and the element
of financial risk which are always pres-
ent in such undertakings on the ground
of national prestige and national de-
fense. The other school takes the pro-
saic stand that ships of smaller size are
likely to prove better investments. While
I have an open mind on the subject, I
cannot lose sight of the fact that for the
cost of one superliner we could build
a large fleet of cargo liners of the most
approved design, and after all these
cargo liners are the real backbone of
the merchant marine. It would seem the
part of wisdom to take care of our es-
sential requirements before we go in
for costly luxuries.

I have been at some pains to show
that what the American Merchant
Marine needs above all else is a com-
prehensive replacement program. Con-
siderable planning along this line has
already been done—in outline, if not in
detail—and I am sure that the United
States has the technical talent to put the
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plans into effect, now that the necessary
legislation has been enacted.

The new vessels to be built under the
Merchant Marine Act of 1936 will em-
body all the safety devices required by
the respective types of ships. Passenger
vessels will be planned to incorporate the
most approved safety features which
modern science has devised, with espe-
cial reference to compartmentation,
stability, fire-resisting materials, fire-
fighting equipment, and life-saving ap-
pliances. American naval architects and
marine engineers, the peers of any in
the world, may be counted upon to plan
ships every whit as safe as the best
productions of our maritime competitors.
In this connection it might be well to
point out that according to a compara-
tive table recently issued by Lloyd’s, the
British classification society, the United
States and Sweden tied for lowest place
in the ratio of vessel losses to total ton-
nage during 1934 and the first half of
1935. This showing, it seems to me, goes
far to refute the unjust criticisms which
from time to time have been levelled
against the safety of American mer-
chant ships.

HE Merchant Marine Act of 1936,

a compromise measure, is by no
means a perfect piece of legislation.
There is comfort in the thought, how-
ever, that any defects, omissions, or am-
biguities which may develop under trial
can be corrected by legislative amend-
ment at future sessions of Congress. The
strong point in the basic philosophy of
the Act is what I may call its double-
barreled insistence that no matter what
happens the United States is at long last
going to have an adequate merchant
marine.

I take it as a happy augury that the
Merchant Marine Act of 1936 becomes
effective at a time when we are rapidly
emerging from the depression. If wisely
administered, it should give us, within
the next few years, a strong and ade-
quate merchant marine, capable of com-
peting successfully with the ships of
any nation, and of meeting the require-
ments of an expanded Navy in time of
national peril. Moreover, the contem-
plated shipbuilding program will stimu-
late activity in the heavy industries,
furnish maximum employment for
American shipyards, and thus prove a
contributing factor in stabilizing na-
tional recovery.

The Commission or Authority pro-
vided for the administration of this Act
is probably the most important that will
be appointed in this decade. Its person-
nel needs to be of the highest citizenship
caliber obtainable. It must be free of
political control, free of group or in-
terest control; men of tested and proved
integrity, of national vision and capable
of thinking for and acting for our entire
people and nation.
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Sky City of Acoma, New Mexico, said to be the oldest continuously inhabited Indian village in America

AMERICA FROM THE AIR

HE conquests of centuries, the ge-

ographical marks left by each suc-

ceeding wave of American pioneers,
pass in majestic array beneath the fuse-
lage of your swift air-transport plane,
as you cross the American continent
after leaving your breakfast table on
the Atlantic only to seat yourself fo
late supper the same day on Pacific
shores. As sky travelers pass high above
places of scenic and historic interest, the
many legends which forever attach them-
selves to chapters of American history
become less obscure. At the end of a
flight over the transcontinental airways,
one is able to speak intelligently of the
Enchanted Mesa, the Sky City of Acoma,
Meteor Crater, Inspiration Rock, the
Grand Canyon, and scores of other his-
toric locations of scenic grandeur.

In less than 16 hours a half-hundred
anecdotes of history come out of the
past and refresh your memory as the
co-pilot in his friendly conversation de-
scribes the ever-changing panorama
below you. Even if you fly at night, and

the clusters of lights which slip by below
mark some city or town, there comes to
mind the tortuous journeys completed
by wagon-train to found these various
cities years ago; perhaps the co-pilot
will tell you that in the last half-hour’s
flight you have covered a distance which
would have required three weeks by
covered wagon.

HIS age-old trail followed by sky-
liners has been marked by the
bleached bones of those who succumbed
to its devastating thirst, has felt the
crunch of iron-bound wagon wheels, the
drive of pounding pistons, the plodding
of sandaled feet, and now, far above it, is
heard the whirr of glistening propellers.
No other mode of transportation can
give to the traveler such an understand-
ing of this country’s magnitude. In trav-
eling from Atlantic shores to the Pacific
with the sun’s shadow, the sky traveler
can see approximately 20 percent of
the total number of square miles with-
in the United States on this one trip.

With perfect visibility at 8000 feet, the
horizon appears 118 miles distant, giv-
ing a visible area of 236 miles by 2567,
making a total of 605,812 square miles
of scenery.

Night flying, especially in moonlight,
can only be likened to standing by the
rail of a sleek ocean liner as it plows
its way through moonbeams reflected on
dark water. A peculiar light filters over
the landscape below and, contrary to
popular opinion, it is easy to note vari-
ous ground formations and see quite a
distance to the right and left of the
plane’s course.

Cities and towns take on a different
personality at night, each having its
distinctive formation of boundaries
marked by lights and shadows. Los
Angeles is acclaimed by air travelers
to be the most dazzling approach in
darkness. Then come Chicago and New
York. The clear atmosphere of the
Pacific Coast lends an enchanting
aurora to a myriad of lights set like
jewels against a background of velvet.
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SCIENCE VERSUS MAGIC

Oil Prospecting by Physics . . . Will Average Oil

LL over the world small bands of
scientists are “playing doodle-bug
in the face of mother-earth,” as

the natives jestingly describe their
work. These scientists so quickly and
quietly carry out their mission in a
community that their presence is scarce-
ly noticed. They operate alike over val-
uable and worthless lands, over moun-

Strikes Nine Times out of Ten . . . Using a Simple

Pendulum . . . Incredible, Uncanny Sensitivity

By AUBREY D. M¢cFADYEN

porous layers of sediment which

make up portions of the earth’s
crust. Later it was decomposed,
yielding petroleum. This explan-
ation is verified by the fact that
oil occurs in all the fossil-bearing
layers of the earth. Oil never
occurs in paying quantities, how-
ever, unless there is a porous
stratum overlain by an impervious
stratum which blankets or seals
the oil against evaporation.

If the make-up of the earth’s
crust were exactly uniform, there
would be an even distribution of

Figure 1: A cross-section of a typical salt
(dotted areas) are

dome. The *sands”

oil throughout the areas of the
earth where plant and animal life

topped by oil reservoirs around the dome

tainous and coastal regions, even out
to sea. Their mission is to search for
deposits of oil—the life-blood of
modern civilization.

As between nations, war may be
waged to guarantee an ample oil
supply. But as between rival oil com-
panies, seeking reserves to meet the
future needs of their patrons, a war
of friendly, though keen, competi-
tion is being waged constantly. The
strategy of this war has resolved it-
self into a contest to discover and
explore new oil sources. The battles
of the major oil companies are being
fought by the geophysical explorer.

The procedure followed by the
geophysical explorer at first blush
appears like Black Magic in its dark-
est form. Yet a little investigation into
the work of these scientists reveals that
their practice is based upon some of the
simplest things of every-day life, oper-
ating under elementary principles of
physics known to every school boy.
Ordinary clock pendulums of great ac-
curacy comprise the wands which
divine the location of oil reservoirs. The
principle of sound echoes is relied upon
to measure the depth of the oil-bearing
formation below the surface of the
earth.

0Oil, geologists tell us, is derived from
animal and plant remains. In ages past
this organic matter hecame embedded in
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have escaped long since by evaporation.

It cannot be told in advance that oil
is present in the reservoir formation.
The oil may have escaped in ages past;
it may have migrated during some re-
mote period when the inclination of the
porous stratum was different; or it may
never have been there, due to absence
of plant or animal life in that area. At
most, the geophysicist can locate only
a subterranean formation of the kind
which experience teaches to be a likely
storage place for oil. Geophysicists offer
no fixed formulas for discovering oil. In
the last analysis it is the drill which
actually finds oil. However, a skilled ex-
ploration party, working in a favorable

region, will average strikes in nine

out of ten forecasts.

The most productive oil fields to-
day are in the Gulf Coast area, and
these fields present a peculiar, though
familiar, geological picture—the salt
dome formation. Huge plugs of al-
most pure salt are pushed up from
the “floor” of the earth (Figure 1).
These salt plugs measure from one-
half mile to four or five miles in
diameter, and are believed to extend
as far as 20,000 to 30,000 feet into

the earth. In pushing their way up,
the salt plugs have broken through

Figure 2: Cross-section of a typical oil and
gas bearing anticline. Oil (black) and
gas (diagonal lines) are shown in rocks on
top of the “sand” or sandstone (dotted)

porous layers of the earth’s crust,
bending them up to an angle such
that reservoirs for oil are provided

either had flourished or been de-
posited. But the earth’s crust has
formations which provide reser-
voirs into which the oil has col-
lected and remains stored. Since
the oil globules originate in a
porous stratum, they have a ten-
dency to move along that stratum,
when and if it is at all inclined,
combining with other globules
enroute. If the stratum is one
which bears water, the oil, being
lighter, will float ahead to the

peak of the stratum, where it will
be concentrated; that is, provided
the stratum does not reach the sur-
face, in which case the oil will

Figure 3: How a fault breaks the contin-
uity of an oil-bearing sand, seals the end
of the stratum and permits oil gradually
to accumulate there—if the seal is tight
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along the flanks of the plug, as well as
on top of it. Later, the oil contained in
the distorted layers has moved into
these reservoirs, the crest of the plug
usually providing a vast dome filled
with oil.

Assuming, as the oil men know from
experience, that these salt plugs are
capped with oil, how would one pro-
ceed to locate the salt plug?

The story begins in 1583 when the
great physicist Galileo, according to
tradition, was distracted from his wor-
ship in the Cathedral at Pisa by a chan-
delier swinging from the ceiling. Its
regular rhythm caused Galileo to check
the period of its swinging with refer-
ence to his pulse beat. From this be-
ginning Galileo brought forth the
modern pendulum, and developed its
laws. First of all, Galileo made it plain
that a pendulum swings by reason of
“gravity” or pull of the earth upon it.

UYGHENS, a Dutchman, being im-
pressed by the extreme regularity
of the period of oscillation of the
pendulum, put it to use as a
time-piece. Later Huyghens’ pen-
dulum clocks covered the globe.

It was known as early as
1671 that a pendulum clock
loses time upon being moved
toward the equator, since
the centrifugal force of the
earth’s rotation increases as
the equator is approached. It
also became known generally
that pendulum clocks lose time
when carried from one place to
another place of higher eleva-
tion; for example, if carried to the
top of a mountain. When placed
upon a mountain the pendulum is
slightly removed from the bulk
of matter constituting the earth,
whereby the pull of the earth upon
the pendulum is diminished, resulting
in its period lagging, with consequent
inaccuracy of the clock. It would be
“slow.” It was later discovered that pen-
dulum clocks also vary in time if moved
over different portions of flat land.
Why? Men of science explained that
this is due to variations in the pull of
the earth at these several places, be-
cause of non-uniformity in the make-
up of the earth’s crust beneath. For cen-
turies these facts were known. It re-
mained for a new type of experimenters,
led by Dr. E. E. DeGolyer, to put these
facts and principles into practical use.

These huge bodies of salt, they rea-
soned, being lighter than average areas
of the earth, should lessen the pull of
gravity of the vicinity where present.
Obviously the variation in the pull of
the earth due to the salt plug will be
very slight, probably not over four or
five ten-millionths from its normal
value, but there should be a difference.
But what could measure so small a
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Figure 4: Layout of a seismic or artificial earthquake prospecting apparatus

Figure 5: A seismic prospecting opera-
tor’s field truck carrying the recorders

force? They concluded that, if a pen-
dulum be placed over or adjacent to a
salt dome, it should run “slow.” After
several hours it should be possible to
detect the effect of the salt plug upon
the period of its swing.

Tests demonstrated the truth of this
reasoning. There was found to be enough
salt in the average salt plug to vary the
pull of gravity as much as 20 to 50 ten-
millionths from its normal reading (980
dynes). By comparing the pendulum
readings at points spaced two or three
miles apart along a selected course, it
was found possible to chart accurately
the sub-surface formations. The world
was thus taught how to strike a salt
dome “right on the nose.”

The work of Dr. Harvey C. Hayes
of the United States Geodetic Sur-
vey went far toward bringing the
pendulum method of geophysical ex-
ploration to its present high efficiency.
In practicing the Hayes pendulum meth-
od, a string of exactly matched field

pendulums is set up, with the individual
pendulums two to five miles apart along
a course to be explored. Each field
pendulum station is equipped with a
radio set for automatically sending a
signal to the base station upon each
swing of its pendulum. At a prescribed
time all the pendulums in the expedition
are cocked, whereupon a radio signal
from the base station simultaneously
releases all for swinging movement.
Each swing of each field pendulum is
flashed back to the base station, where
the progress of the entire set of pendu-
lums is recorded automatically in
parallel lines upon a photographic strip.
At the end of two hours, or thereabouts,
the relative positions of the pendulums
may be compared by drawing a line
through the points on the record strip
indicating the position of each pendu-
lum. This line indicates the geological
picture of the area below.

F a pendulum is to be useful in geo-

physical exploration, its period must
be known to within one one-hundred-
millionth of a second. This extreme
accuracy of pendulums is necessary be-
cause the set-up must be sensitive to a
departure of two ten-millionths from the
normal pull of gravity.

The pendulum method is not re-
stricted to finding salt domes. It is ef-
fective for locating the crest of
“anticlines” of all types. An anticline
(Figure 2) is nothing more than an
arched upward bulge or upfold of the
earth’s crust. The most common form
is where the sub-stratum takes a wave
formation, oil sometimes being en-
trapped under the crests of the waves.
This formation is quite commonly en-
countered in nearly all sections of the
world, but the mere presence of an
anticline does not give assurance that
oil lies under its fold.

In another type called “fault forma-
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tions” the strata have become sheared,
with the strata at one side of the shear
being pushed up and sometimes forming
a pocket (Figure 3). These are quite
common in the Oklahoma area and
about the California coast, and in these
regions usually provide excellent oil
reservoirs.

In every case where the denser, im-
pervious stratum of rock which blankets
in the oil rises toward the surface, the
period of oscillation of the pendulum
will be accelerated by it. In this way the
high point of the anticline may be de-
tected, whether it be the crest of a wave
formation or the rocks at one side of
a fault.

HE crowning achievement in geo-
physical research is the modern seis-
mic prospecting set-up. For this, again,
the world is primarily indebted to the
genius of Dr. DeGolyer, who took the
crude apparatus developed in Germany
and developed it to its present efficiency.
In this set-up (Figures 4, 5) a charge
of dynamite is exploded electrically, and
the impulse or shock thereby given to
the earth travels downward until it hits
a reflecting layer. At this layer the seis-
mic wave is reflected toward the surface,
where its presence is recorded by several
vibration detectors. Each detector is a
specially constructed instrument which
converts the mechanical vibration of
the ground into electrical impulses.
These impulses are amplified and re-
corded in parallel lines on a moving
strip of photographic paper, making an
oscillograph record (Figure 6). On the
same sheet of paper are also recorded
the electrical impulses which detonated
the dynamite, and a series of timing
marks at equally spaced intervals of
one hundredth of a second.

If the time of travel of the seismic
wave through the earth is known, it is
possible to calculate the depth of the
reflecting layer simply by measuring
the time between the blast and the ar-
rival of the reflected shock at the vibra-
tion recorder. The seismic wave may be
regarded as a sound wave traveling
through the earth’s surface, and the ar-
rival of the reflected wave as an echo.
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Figure 6: An actual oscillograph record of a seismic shot in the field

The accuracy involved in determining
the depth of the reflecting layer may be
as good as one-tenth of one percent un-
der favorable conditions.

The seismic method does not find oil,
as such, any more than does the pendu-
lum method. The reflecting layer gives
no clue that will indicate the presence
of minerals or other valuable sub-surface
deposits. It indicates only the depth of
the layers of the earth, or that there is a
distinct discontinuity of shape in the
geology of the region, which is of prime
importance in the geologic study of any
prospecting survey.

The seismic apparatus is now used
extensively in conjunction with the pen-
dulum set-up to check the depth below
the surface of the layers of stratum or
salt bodies picked up by the pendulum
test.

The incredible sensitivity of the seis-
mic pick-up can be appreciated only

Figure 7: Returning after taking a
field reading on a torsion balance

after witnessing its performance in the
field. As a preliminary check upon the
apparatus, a member of the crew steps
off 500 paces, and taps the earth lightly
with his foot. The little recording pen
must trace in exact response to his
tapping.

“We dig a hole about a yard deep,
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to get a firm footing for the seismic
unit,” one geophysical prospector stated.
“These seismic detectors, although of
a light, portable type, will sense in-
credibly small tremors of the earth. For
instance, we shave off all grass about
the spot, for even its quivering in a
breeze will be picked up by the instru-
ments. The wind frequently upsets our
apple-cart. We find it necessary to fill
the hole above the instrument level with
the surface of the ground, to avoid air
concussions caused by gusts of wind.”

“During the test,” he continued,
“every one must remain absolutely still.
Even to shift your weight from one foot
to the other might affect the readings
given by the instruments. That is why
we first drive all cattle, rabbits, and the
like from the vicinity we are checking.”

In a few minutes the geophysicist is
scrutinizing a jagged line which the
seismic apparatus has picked up and
the recorder put in permanent form.
What does the jagged line say? To read
it would appear to an outsider some-
what like trying to decipher by sight
the melody cut in the sound groove of a
phonograph record. But this man has a
trained eye. For years he has been de-
coding such signals. A smile spreads
over his face. “The peak of the sub-
surface incline is right there,” he points
out. “The formation breaks sharply and
appears to present a nice receptacle.

Figure 8: Hut
ance, to diminish effects of wind
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Probably it is filled with valuable oil.”

The present trend in gravitational in-
struments is toward a single unit struc-
ture, which is both simple and accurate,
while designed to give absolute read-
ings. These new gravity meters are trans-
ported in succession to the several spots
where the pendulum stations are ordi-
narily located. Since they give an abso-
lute reading, the expense and trouble of

Figure 9: Dr.Ludwig W.Blau, form-
erly a Texas professor of physics

comparison with a standard, as for in-
stance the pendulum base station, is
eliminated.

In the early stages of development,
gravity meters took the form of the “tor-
sion balance” as designed by Eétvos. It
was as late as 1923 that Dr. DeGolyer
brought the first torsion balance to the
United States from Hungary.

TORSION balance (Figure 7)

consists of a pendant wire upon
the free end of which is carried a cross-
rod, the cross-rod in turn carrying at
either end a weight. The weights are
exactly equal, so that the cross-rod is
normally in balance. One of the weights,
however, is hung from the rod, thereby
bringing it closer the earth than the
other. The pull of gravity acting on the
two weights, the one being nearer the
earth than the other, is resolved into
a twisting, or torsion of the wire. The
degree to which the balance rotates and
twists the wire is an index of the pull
of gravity of the terrain under test. The
torsion balance is of uncanny sensi-
tivity, being affected by a variation of
one ten-millionth of a dyne. Two pages
back it was mentioned that the normal
force of gravity is 980 dynes. Hence
the sensitivity of the balance is about
one part in 10,000,000,000.

More recent types of gravitometers
take the form of small, easily portable
units. One comprises a small body sus-
pended by a piezo-electric crystal to the
inflience of gravity. Delicate electrical
means in circuit with the crystal mea-
sures any variations in the earth’s pull
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upon said body. Another and extremely
simple device is nothing but a glorified
capillary tube. The height to which the
fluid will rise in the capillary varies with
variations in the pull of gravity.

In working the “serpentine” forma-
tions about Austin, Texas, the appa-
ratus so far discussed encounters a
strange rival. Curiously enough, this
formation generally presents “serpentine
plugs,” so-called, which have been
pushed up from below quite similarly
to the salt plugs. These plugs contain
much of the mineral “magnetite,” an
iron ore which may be readily detected
by means of a delicate magnet. The
principle is simple. As the crest of each
plug reaches nearer the surface of the
earth, the influence of the magnetite
therein upon the instrument increases.
Geophysicists now have a special mag-
netic device called a “magnetometer”
for this use. It has remarkable sensi-
tivity. The geophysical explorer must
first see to it that no magnetic material
whatsoever is about his person. The
presence of a key in his pocket, or so
much as a steel pin, or a single iron
tack in his shoe, might introduce dis-
astrous error into the forecast.

Strangely, two nations that yield but
small quantities of oil have been fore-
runners in the study and development
of apparatus for charting the structure
of the earth’s crust. These nations are
Germany and Japan. Germany has been
motivated by an interest in pure science
and the hope of discovering oil or min-
eral deposits. Japan presents an entirely
different story. Frequent earthquakes,
with resultant destruction of property,
brought the Japanese nation face to
face with the need for earthquake pre-
diction. Under Dr. Kyoji Suyehiro, di-
rector of the Earthquake Research
Institute of Japan, maps of the entire
sub-surface of Japan are being made,
showing precisely which sections of the
earth’s crust are most subject to quakes.
The same kind of instruments, as de-
vised by the Japanese for use in locating
earthquake areas, are equally adapted

Figure 10: Seismic prospecting with a seagoing tractor in a Louisiana swamp
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for use in locating oil wells. In each
case the same information is sought—
the nature of the earth’s “floor.”

Although authentic reports indicate
an available oil supply sufficient to care
for our own nation for about 25 years,
the oil companies do not cease their
vigilant search for new fields. The ma-
jor oil companies allot millions of
dollars annually for geophysical explo-
rations. Even small concerns keep as
many as 20 exploration parties in the
field. The investment of oil companies
in service stations seems to indicate their
conviction that they are in the business
permanently.

“T HAVE revised and expanded my

estimate of the available oil supply
so many times,” says Dr. Ludwig W.
Blau, Chief of Geophysical Research of
the Humble Oil Company (Figure 9),
“that now I will not even venture a
guess. We have shot over the same areas
of the Gulf Coast three times, and on
each occasion we have located new
wells. This is due to the great improve-
ments in our instruments, also because
we can now drill to depths heretofore
undreamed of. First we reached the
shallow, piercement domes alone. Now
we are picking up the deep-seated ones,
which seem to offer a new source of
production. The day of working wells
at depths of 10,000 to 14,000 feet has
arrived.”

Eleven more or less official forecasts
of our oil reserve have been made in
the past 20 years, each succeeding esti-
mate being higher than the one before.
If the 1920 estimate on recoverable oil
remaining in the fields of the United
States had been correct, automobiles
today would be rusting by the roadside,
and men formerly employed in the pet-
roleum industry would be seeking jobs
in other fields. It is the work of the
small bands of geophysical explorers,
even though it appears that they are
just “playing doodle-bug,” that fore-
stalls our facing such an event as an
actuality.

oyl b
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StoprPiING HuMMING
Birps’ WiNGs

REMARKABLE one-hundred-thou-
sandth-of-a-second stop-motion photo-
craph of female ruby-throated humming
birds hovering about vials of sweetened

liquid is reproduced on this page. Professor
Harold E. Edgerton, Kenneth J. Germe-

Humming birds hovering

shausen, and Herbert E. Grier of the Massa-
chusetts Institute of Technology, where this
high-speed method of photography was de-
veloped, found that, in hovering, the wings
move at the amazing speed of nearly 60
beats a second. Although perches are pro-
vided, the birds prefer to hover while feed-
ing. This photograph, probably the first of
its kind showing the wing action of the
humming bird, was made at the home of
Mrs. Laurence J. Webster at Holderness,
New Hampshire, where Mrs. Webster,
founder of the New Hampshire Nature
Camp, has devoted years to the study of wild
bird life. These tiny visitors are so tame
they take food from Mrs. Webster’s lips and
perch on her head and shoulders while
awaiting their turn to feed.

GASOLINE FROM GAS
RACKING heavy oil to increase the

output of gasoline from crude oil re-
sults in splitting large molecules of the
oil into smaller ones. Some of these split
molecules are the right size for gasoline but
others are too small and have been used as
gaseous fuels in place of liquid gasoline.
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Several methods have been suggested for
“reforming” these fragments of molecules
into the larger ones of liquid gasoline. Re-
cent investigations by Ipatieff and Corson
of the Universal Oil Products Company
have shown that it is possible by the use
of phosphoric acid as a catalyst to convert
more than 70 percent of ethylene into liquid
fuel. They have further found that the “re-
formed” gasoline from ethylene (one of the
plentiful gases produced in cracking) has
an unusually high octane rating so that
it is especially valuable in modern motors.—
D. H. K.

KING COTTON
COTTON still holds its position

of importance in the textile
fiber field. This is mainly due to its
numerous industrial uses. For ex-
ample, more than half a million
bales were used in automobile tires
in 1935.

PNnEuMONIA Topay

ORTY vyears ago there was an attitude

of absolute pessimism on the part of the
medical profession and public health work-
ers regarding pneumonia. Doctor Osler then
said that pneumonia was a self-limiting
disease for which nothing could be done to
abort or prevent. A similar more or less
hopeless attitude has persisted until recent
years, during which new and hopeful addi-
tions have been made to our knowledge of
pneumonia.

One of the new principles which has been
evolved is the recognition of the fact that
pneumonia is not a single disease, but a
group of diseases. When we use the term
“pneumonia” we are about at the same stage
as we were 50 years ago when “enteric fever”
and “‘inflammation of the bowels” were
common terms. The recognition that pneu-

monia is not one, but a group of diseases
has been one of the most important factors
in developing present-day methods for its
control.—Health News, bulletin of the New
York State Department of Health.

MENDING

ENDING woods—those plastic, putty-

like mixtures of wood flour and a
bonding agent—have been with us for some
years and many uses have been found for
them. They are particularly valuable in the
home or factory workshop for woodwork,
furniture repair, and so on.

Four well-known companies—the Sher-
win-Williams Company, Premier Chemical
Corporation, Detroit White Lead Works,
and Acme White Lead and Color Works—
have recently developed and put on the
market new mending woods in which the
bonding agent is a Bakelite resinoid. This
base is said to provide superior bonding
strength and has many other advantages.
The resinoid makes the wood, after hard-
ening, impervious to common acids and al-
kalies, water and gases. All four of these
companies package their mending woods
in both cans and collapsible tubes.

Lo~gEsT RaiLs EveEr Lamp

ONTINUOUS welded rails, 4000 feet
long, the longest ever laid on a rail-
road system in one piece, are shown in
our illustration as they were prepared for

Four thousand feet to the other end
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laying in the Blossburg tunnel of the
Northern Pacific Railway’s main line
through the summit of the Rockies just
west of Helena, Montana. The rails were
welded together aboard 90 gondola cars
from which the ends had been removed. The
picture shows them on the cars.

Journals served as rollers underneath the
continuous rails and facilitated unloading
which was accomplished by parting the
train in the middle and pulling half the
cars at a time out from under the rails,
permitting them to settle to the track. Each
continuous rail weighed 85 tons. Similar
continuous rails were laid recently in the
4000-foot Bozeman tunnel of the Northern
Pacific between Livingston and Bozeman,
Montana.

EXPLOSIVES
URING the first six months
of 1936, 30,249,819 more:
pounds of industrial explosives

were used in the United States than
in the corresponding period of the
year before. Mining, construction
enterprises, and quarries used most
of these explosives, but farmers
used more than the preceding year
for ditch blasting, tree planting,
and so on.

A RaiLroap EXPERIMENTS

HREE new experimental types of pas-
senger coaches, representing highly
modernized features of interior arrangement
and design, and all completely air-condi-
tioned, have been produced by the Pennsyl-
vania Railroad and are now being operated
in test service between New York, Phila-
delphia, Baltimore, and Washington. The
principal object of the trial runs, which
will later be extended to other sections of
the railroad, is to ascertain the reactions of
the public to the new features of comfort
and convenience embodied in these cars.
Experimental car No. 3525, known as
Scheme No. 1, provides seating capacity for
60 passengers. It embraces new double
seats, revolving so that any pair may be
placed facing in the normal crosswise posi-
tion, outward facing the windows, or in-
ward facing the aisle,
Experimental car No. 3521, Scheme No. 2,
also has a capacity of 60 passengers. The

-—*'(

Scheme No. 3. One of three new experimental railroad coaches
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Speed and thrills are assured on this new dirt-surfaced road-racing track

double revolving seats, built on stainless
steel frames, provide an entirely new fea-
ture in the form of folding trays fitting into
the backs which may be used by the pas-
sengers at the rear of any pair of seats for
writing or game playing, or for the serving
of coach lunches. The cars are constructed
with long flush windows having no project-
ing sills or frames and each consists of a
single pane of glass 2 feet 8 inches by 5
feet 2 inches, giving an extremely broad and
inviting range of vision.

Experimental car No. 1735, Scheme No.
3, is intended primarily for use in long-
distance overnight service. It accommodates
42 passengers in 14 double seats on one
side and an equal number of single seats
on the other. The seats are all of extra
width, all revolve and all are made to re-
cline in three positions at the touch of a
button. This car is equipped with extra
large toilet and wash-rooms in the center.
In the air-conditioning equipment of this
car the cooled air enters through a decora-
tive duct in the ceiling which distributes
it evenly throughout the car.

Vacuum Packep MiLk

Y passing the top of a full milk bottle

through a space filled with live steam
and then capping it quickly, milk is now
packed in a partial vacuum. The caps used
are metal so that when the steam shut up
in the small free space in the bottle con-
denses to leave a vacuum the milk is com-
pletely protected. The advantages claimed

A\

for the new method of packing are that the
milk will remain fresh at room temperature
for as long as 48 hours and can be kept in
a refrigerator for 6 weeks; the seal cannot
be tampered with and is tight enough to pre-
vent any contamination; because the vac-
uum on the top of the bottle holds the cap
tightly in place, there is no leakage either
in or out of the bottle. The new method of
sealing is carried out on an automatic ma-
chine and is completed within 30 seconds.—

D.H. K.

MirrioN DorLrar TrACK
Revives Roap Races

FOUR-MILE, serpentine, dirt track
costing a million dollars to build and
accommodating more than 50,000 spectators
will be ready on the old Roosevelt Field in
Long Island, New York City, in October,
when about 50 cars will race for prizes
totaling about 75,000 dollars. Road racing
seemed to be finished in 1917, owing to its
dangers, but the new track will bring the
sport back with all the thrills but minus
many of the hazards. The October event,
which will be a 400-mile contest, will be run
on a track containing 20 turns—reverse
turns, hairpins, double twists, and others—
but the track is all on the flat and therefore
under engineering control at every turn.

The track carries on the speed tradition
of the site on which it is constructed, for it
is the field from which transatlantic flights
have been started by such ace flyers as Lind-
bergh, Chamberlin, and Byrd.

George H. Robertson, vice-president and
general manager of the Motor Develonment
Corporation of New York, which is building
the track and who himself a quarter of a
century ago won the Vanderbilt classic, said,
in commenting on the plan of the track:

“The track will be protected on each side,
the full length of the course, by steel guard
rails. Beyond the rails, and between the
track and the spectators, there will be a
safety zone 30 feet wide. At the edge of this
zone there will be a heavy steel wire fence.

“At various points on the course signal
lights will be placed, each having a red, a
yellow, and a green light. In the event of
serious accident, any one of five field judges
situated in towers at different points can
throw the yellow light to all cars to slow
down. The chief judge can throw the red
light which will stop all cars if necessary.
The green light is the all-clear riding light.”

Additional protection is being provided
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by concrete walls at the most important
turns. Since on the straightaway it is ex-
pected that the drivers will be making up
to 150 miles an hour, a chute has been pro-
vided at the turns so that if the driver over-
rides the turn he can roll harmlessly down
the chute and out of the way of the cars
behind him. The track will have a treated
dirt surface and the width of the track will
vary from 60 feet to 100 feet, while the
straightaway will be 80 feet wide except at
the pits, where the width is 100 feet. There
will be a 150 foot width for the turn at the
end of the straightaway—the hardest of all.

Prize WiNNING PAPER
oN RockEeTr DEsieN

NNOUNCEMENT has just been made

that the annual prize of 5000 francs
awarded in the Rep-Hirsch Astronautical
competition in Paris will be divided be-
tween the American Rocket Society and
Alfred Africano, the author of a paper en-
titled “Design of a Stratosphere Rocket.”
We heartily congratulate both the Society
and its president, G. E. Pendray, whose
patient efforts we have described, and the
author, who is following up this triumph
by a trip to Europe to survey the latest
foreign developments in rocket design.

Mr. Africano has given us permission to
abstract his valuable work, and we are all
the more happy to do so because it con-
stitutes not only a record of skilled experi-
mentation but a thoroughly sound intro-
duction to this new and difficult art.

First of all there is given a description—
for the first time in truly technical form—
of how rocket motor experiments may be
carried out. While infinite patience and
some courage are required for such in-
vestigations, the expenditures are relatively
small. Other groups besides the American
Rocket Society are sure to make similar
attempts in various parts of the country.

The arrangement of the proving ground
on the estate of Mr. Pendray, the instrument

board, and the barricade which protects the
experimenters are shown. In another illus-
tration there is a close-up of a typical
rocket motor in position for a test.

The main elements of the rocket motor
may be listed as follows: a. The nozzle from
which the jet issues; b. The aluminum com-
bustion chamber; c. Fuel and oxygen in-
let; d. Quick-opening valves; e. Safety
valve; f. Hydraulic piston (for test pur-
poses only) ; g. Copper liquid-oxygen tank;
h. Copper liquid-fuel tank; i Angle-iron
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Test set-up for rocket motor

frame of proving stand; j. Pipe connection
to chamber pressure gage.

The nozzles used at first were of cast
aluminum, which burned out after each
run. Later, the nozzles were machined from
nichrome steel rod, threaded at -the lower
end so that they could be screwed into the
exhaust end of the combustion chamber.
The combustion chamber itself was made
of aluminum for all but one of the rockets.
It consisted of two cylindrical end parts,
shaped inside as hemispheres of one-inch
radius. In between the hemispheres cylin-
ders of varying lengths could be inserted
and bolted rigidly in place. Thus the effect
of varying length/diameter ratios could be
determined. The fuel (generally gasoline)
and the liquid inlet orifices were drilled in
a nichrome plug, screwed into the lower
or feed end of the combustion chamber.
Both the fuel tank and the liquid oxygen
tank were made of copper, three inches in
outside diameter and 21% inches long. The
liquid oxygen was poured into the tank by
rather primitive methods. As the liquid
oxygen (intensely cold to begin with) ab-
sorbed heat from the air, it built up pres-
sure in the free space at the top of the
oxygen tank. The building up of the pres-
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sure was rather slow, about 125 pounds per
square inch in a minute’s time. Nitrogen
gas under a pressure of 450 pounds was
forced into the top of the fuel tank. This
slow building up of the pressure was a
blessing to the investigators since they had
plenty of time to run behind the barricade.
When a pressure of 450 pounds per square
inch in the oxygen tank was also reached, a
switch was closed, firing a gunpowder fuse
securely fastened to the mouth of the nozzle.
The moment this fuse was seen to be burn-
ing vigorously, two quick-release valves
were opened simultaneously by a tug on a
cord.

If the method of ignition succeeded—as
it generally did—a jet of brilliant white
APRRATRUTE EitETINE e
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A contemplated stratosphere rocket
and details of some of the impor-
tant features. A parachute is pro-
vided to carry instruments to earth

flame shot up instantly three or four feet
from the nozzle and the typical power-
ful roar of the rocket motor was heard,
making the surrounding ground vibrate
from the intensity of the sound and forces
being released. Reports were that the roar
of the jet was heard three miles away, and
this will be readily believed by anyone
who witnessed the tests.

There was plenty of excitement for the
courageous men who practiced this fasci-
nating hobby. But they did not seek amuse-
ment alone. On the contrary, little by little
they developed a real technique of experi-
mentation.

Since the jet reaction was downward, its
thrust was made to force down a piston in
a cylinder filled with water. The increased
water pressure registered on a gage, and
gave a continuous indication of the amount
of thrust obtained during a run. A second
gage was connected to the fuel tank measur-
ing the pressure of the nitrogen gas as it
forced the fuel into the combustion cham-
ber. A third gage measured the pressure
built up above the liquid oxygen. A fourth
recorded pressures in the combustion cham-
ber. The fifth dial showed the time of com-
bustion in seconds.

By photographing these dials simul-
taneously with a motion picture camera,
the exact relationships of these five quan-
tities at all times during combustion was
permanently recorded. In addition, de-
tailed records were kept during each run
of the kind and amount of fuel and liquid
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oxygen used, the rocket motor dimensions,
and all observed phenomena. Something
like a pint of gasoline was used on the
average run, and about a quart of liquid
oxygen.

With the chamber of dimensions pre-
viously given, and with a nozzle throat of
about % inch diameter, jet reactions of be-
tween 57 and 128 pounds were secured. The
duration of the reaction was about eight
seconds. The velocity of the exit jet was
estimated to be about 4000 feet per second.
The thermal efficiency was somewhere in
the neighborhood of 6 to 8 percent, which
is low.

A great number of things were learned
from these tests. Alcohol proved a more
efficient fuel than gasoline. Nichrome noz-
zles stood up remarkably well under the
terrific temperatures of 3000 degrees, Fah-
renheit (so estimated from the white color
of the jet flame), much better than the cast
aluminum nozzles which were first thought
to be adequate. A carbon chamber and
nozzle proved unsatisfactory. The alcohol
burned more smoothly than the gasoline
because of its chemical homogeneity. Con-
trary to a general belief, the liquid fuels
proved to be infinitely superior to gun-
powder. Gunpowder is violent, dangerous,
acts much more quickly than the liquid
fuels but develops a smaller value of jet
reaction multiplied by time. If these ex-
periments had done nothing more than
dispel the notion that gunpowder can be
used for rockets, they would have thor-
oughly justified themselves.

We cannot, unfortunately, go into all
the mathematical treatment which Mr.
Africano has given this subject. His paper

will be a classic from which references will
be drawn for many years to come. In par-
ticular, he has gone carefully into the
actual design of a rocket for high altitude
flicht. While the present thermal efficiency
and the propulsive efficiency of the rocket
motor are low, Mr. Africano has made out
an excellent theoretical case for a high
speed high altitude rocket, with serious
possibilities for meteorological and cosmic
ray research, and with possibilities also as
an offensive weapon. It is a strange thing
that every advance in applied science seems
to lead to -a new method of destruction.

Without going into the actual calcula-
tions, we shall refer briefly to two sketch
designs which the author has supplied.

A careful reader, by following these dia-
grams, will see readily how the experience
gathered at the test stand has led to an
entirely logical conception of a rocket motor
with combustion chamber, water cooling,
refractory linings, ignition, nitrogen control
of the fuel, and so on. One of the diagrams
shows a stratosphere rocket equipped with
a parachute-ejecting mechanism to carry
the meteorological instruments down safely.
A magnetic control is also provided {or the
parachute ejection.—A4. K.

A HarpsHIP TO PRIVATE
FLiERS

N elaborate system of traffic control has
been developed by the Department of
Commerce. Flights on a heading from zero
to 179 degrees—that is, east, generally
speaking—must be at odd thousand feet,
that is 1000, 3000, 5000 feet, and so on.
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Flights on a heading from 180 to 359—that
is, West—are at even thousand feet, 2000,
4000, and so on. Crossings are at 500, 1500,
2500 feet, and so on.

Air transport planes fly according to this
formula and are in contact with the airport
by two-way radio so that overtaking at the
same level, or collisions are guarded against.
Pilots leaving airports receive careful in-
structions.

But private planes are not as a rule
equipped with two-way radio telephone, be-
cause of the expense involved. In conditions
of low visibility they do not receive permis-
sion to use airways. That is a serious hard-
ship for private owners who wish to use the
airway aids to navigation in cross-country
work. Yet how can the rule be changed?
The answer is that the rules cannot be
changed, but that manufacturers must find
a way of building inexpensive sets, and they
are already working on these lines. More-
over, if a ship has been bonded with copper
strips connecting all metal parts, a radio
telephone set can be rented and quickly in-
stalled for a special flight—A4. K.

LarcEsT Drop TEsT Jic

LABORATE methods of calculating the

strength of the airplane have been de-
veloped, and structural failures in flying
are rare indeed. Nevertheless, engineers
sometimes prefer to test various parts of the
aircraft to destruction instead of relying
solely on’ calculation. One of our photo-
graphs shows the method employed by the
Boeing Aircraft Company in testing the
main landing gear assembly of one of its
giant four-engined bombers. This “drop-
test jig” is the largest in the world.

Thirty feet in height, the jig is construct-
ed of structural steel on a concrete founda-
tion, Loads are placed on a moving car-
riage which is guided by large ball bearings
fitted around a track running the entire
vertical length of the jig.

To simulate the shocks likely to meet the
bomber in a rough landing, a load of 16,000
pounds of lead was placed on the carriage
of the jig and dropped 24 inches to produce
the tremendous impact load of approxi-
mately 40 tons. As the entire gross weight
of the bomber is only 16 tons, and as this
weight is distributed between the two
wheels, this means that the landing

gear

Severe test for airplane wheels
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and shock-absorbing struts were able to
absorb more than five times the weight of
the airplane—which is considered ample
strength by the best authorities.—A. K.

SHOULD AIRPLANE FARES
BE REpuceD?

IRLINE passenger fares average six
cents per mile. Until June 1, 1936,
this compared favorably with rail plus Pull-
man fares. After that date the cost of rail
plus Pullman was reduced about 20 percent.
But last year there were 746,969 paid fares
on the domestic airlines, yet only 200,000
individuals traveled by air. This indicates
that people who use the air do so frequently
and they can reduce the cost of air travel
by buying scrip tickets (500 dollars worth of
air transportation for only 425 dollars).
Also, obsolescence in air transport is rapid,
equipment is expensive, and the higher cost
of tickets is more than balanced by the
time saved, the reduced expense for meals
while traveling, and so on.

Hence the opinion of a well informed
group of aviation men, chatting peacefully
after lunch, was that air travel is worth
some differential and that the operators who
are just coming out of the red should keep
to the present scale of prices for some little

time.—A. K.

A Rapio EcHO ALTIMETER
OME eight years ago Dr. E. F. W. Alex-

anderson of the General Electric Com-
pany developed and tested a radio echo
altimeter of considerable promise. No de-
tailed description was ever released, and
the instrument did not pass into commercial
use. Now that fog and blind flying are more
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Indications on the radio altimeter

commonly practiced, interest in the radio
echo altimeter is reviving, and we were
glad to read even a rudimentary description
of the device in the Journal of the Aero-
nautical Sciences.

The radio echo altimeter consists of a
single-tube radio receiver, operated with a
single wire antenna trailing behind the
plane. The receiver is so designed and ad-
justed that it radiates a wave towards the
ground and almost simultaneously receives
the echo reflection of this wave returning
from the ground.

The radiated and reflected wave combine |
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sands of health questions each year that can be answered
intelligently without seeing the patient. The answers are
carefully prepared by recognized authorities.

Diet, Exercise, Reducing, Motherhood, In-
fant Care, Sex Education, Child Training,
Mental Health, Health Teaching, Disease
Prevention, New Medical Discoveries.

8.4 10-36

You may enter my order for the 6-month introductory sub-
scription to HYGEIA, and send me the premium booklet,
“Answers to Popular Health Questions’’. Remittance of $1.00

AMERICAN MEDICAL ASSOCIATION
535 North Dearborn Street—Chicago
is inclosed.
Name
Address
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into the characteristic patterns of a “stand-
ing” wave with well defined maxima and
minima which are directly indicated on an
instrument dial. The appended diagram il-
lustrates the working of the instrument. At
some predetermined height—say 1500 feet
or more—the pointer is at “set.” If the
height above the ground drops to a little over
1000 feet a gong rings. At 650 feet, a horn
sounds. Below this the needle swings with
more and more amplitude. Thus, warning
to the pilot flying over hilly country is com-
plete. Flight tests proved satisfactory under
conditions simulating what is likely to occur
in actual cross country work. The whole
instrument weighed only six and one half
pounds.—A. K.

OCEAN TREASURE

ONE square mile of the Atlantic
Ocean 76 feet deep carried a
treasure of 73,094,600 dollars as it
was pumped through the bromine
plant near Wilmington, North Car-
olina, during the past 12 months.
That plant was interested, however,
only in the ethylene dibromide.

“CORROSION SPECIMENS”

HYSICIANS are interested in the blood

vessels which supply each organ of the
human body or any animal organism with
blood. They are constantly studying the
arteries which carry blood from the heart
to the organs, as well as the veins which
carry blood away from the various organs
to the heart. In order to make these vessels
visible in organs removed from the body,

A group of *

corrosion specimens”

a new method has been developed by Dr.
Joseph K. Narat at the University of Illi-
nois, College of Medicine.

The organ is freed from blood by flushing
the blood vessels with water and an air

stream. After that the resin Vinylite is in-

jected into the blood vessels. A manometer
gages the necessary pressure. The solution
of resin injected into the arteries is stained
red, and that injected into the veins is
stained blue. After the injections, the blood
vessels leading to the organ are tied with
a string to prevent leakage. The organ is
then immersed in water for 24 hours; the
resin solution precipitates and solidifies.
The next step is to transfer the organ
to a concentrated solution of hydrochloric
acid, in which it remains for three or four
days. The acid gradually digests all the
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tissues except the injected blood vessels.
After the organ has been removed from the
acid and washed with water, a specimen is
obtained which reproduces the blood vessels,
the distribution and shape of which can now
be studied.

RoraTiNG DRILLS—
SQuARE HoLEs

HE old conception of utter impossibility
expressed in the traditional “square peg-
round hole” idea must be revised. The
rotating drill which, as everyone knows, has
always been used to drill round holes, has

The drill rotates,
holes with square or other angles

but produces

now been so modified that it will produce
not only square holes but triangles, hexa-
gons, and pentagons. Watts Brothers Tool
Works are producing angular drilling tools
which do this job so successfully that large
numbers of nationally known companies
are now using this equipment. The angular
drills look more like heavily fluted reamers
and are used in connection with full floating
chucks.

To cut a square hole with the speed of an
ordinary drilling operation, a Watts drill
of three lips is used. The heel of each
“land” rocks the drill into turning a corner
as its lip finishes a side cut. The full floating
motion of the chuck allows the drill to
move off the center in a series of minute,
alternate cycloid curves the cords of which
are parallel to the sides of the hole being
drilled. The eccentric shape of the drill
heel, under this motion, forces the lips to
parallel these cords. The completed hole is
perfectly matched so that no additional
hand tooling is necessary.

Many uses have been found for this
equipment, for the drills cut high carbon
steels, iron, cast iron, brass, aluminum,
micarta, Bakelite, and so on.

Makers of socket wrenches have found
that wrenches drilled in this manner are
stronger and cheaper. Automobile manufac-
turers and machinery makers are counter-
boring round holes to take square or hexa-
gonal bolt -heads with Watts drills.

PsycHoANALYSIS FOR $5,000

OU need to have money, maturity, and
intelligence before you put yourself into
the hands of a psychoanalyst. So states Dr.
Harold Thomas Hyman, New York City
physician, who for 15 years has been col-
lecting experiences in this method of
treating human ills,
Dr. Hyman who, needless to say, is not a
psychoanalyst, reports on 43 cases treated
by psychoanalysis in the Journal of the
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE

FOR SELF-INSTRUCTION WILL QUICKLY GIVE YOU

A Complete Mastery of
MATHEMATICS

Prepare now to advance yourself to an_important job by Mathematics
Training. Mathematics is the foundation of alli’ mechanical and scientific
work, and of all business or industry b'1sed on science. Without this essen-
tial knowledqe even the most capable man is left behind while others forge
ahead to better jobs, bigger contracts, more money. You need mathematics
to solve technical problems and to improve, speed up and check on your
work and the work of others.

Now you can learn mathematics by an easy, inexpensive and time-saving
method. A very simple and extremely interesting course in book form has
been prepared for you by an expert who has devoted a lifetime to teaching
practical men the fundamentals of this important subject.

MATHEMATICS FOR SELF-STUDY

By J. E. Thompson, B.S., A.M.,
Dept. of Mathematics, Pratt Institute

These books start right from the beginning
with a review of arithmetic that gives you all

A Complete Course
and Reference Library
in 5 Volumes

An Expert’s
Simplified Methods

Mr. Thompson, the author
of these books, has had
many years’ experience in
mathematical training. He
presents each  practical
method and problem in the
clearest, simplest way. He
gets right down to the
kind of information that
you need in your daily
work,

Send No Money

Mail This Coupon for
FREE EXAMINATION

special short-cuts and trick methods that save Arithmetic
countless hours of your time, Then they go Algebra
right into higher mathematics and show you Geometry
how simple it is when an expert explains it Trigonometry
for you. In no time at all you will be tackling Calculus
with ease the most difficult questions on this
subject. 1598 Pages
Illustrated

>
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D. Van Nostrand Ce., Inc.
250 Fourth Ave., New York

Send me MATHEMATICS FOR SELF-STUDY
in 5 volumes. VWithin 10 days I will either return
the hooks or send you $2
$2.00 per month for 3 months—total $8.95 (1% dis-
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.95 as first payment and I
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NEVER BEFORE A BALANCE WITH ALL
THESE EXCEPTIONAL FEATURES!

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

E.xtreme Sensitivitv—\Weighs to one decimal
point farther than the usual low-priced counter
scales and serves nearly every laboratory

Experimenters—Schools—Field Workers

An Accurate Balance at a Price
Within the Reach of All

RS
sCaLy
W B

NOW PERMISSIBLE FOR AUXILIARY USE IN DRUG STORES
(N. Y. C. Serial B17.)

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 West 40th Street, New York, N.Y.

Sensitive to 1/100 gram
Weighs up to 100 grams
Compact—No loose parts
Modern, durable construction
Small convenient size

Handsome streamline design

purpose short of precise analysis. The capa-
city of 100 grams is ample for the delicate
welghmgs made in the usual course of teach-
ing, organic synthesis, experimental work,
compoundmg, 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.

Tts small size makes it possible to carry it on
inspection and testing trips at a distance
from the laboratory. Tt is small enough to be
carried under the arm or in an overcoat.
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CANCER CAN
BE CURED

in time

UT the scourge of cancer can be lifted only if

we drive home the vital importance of

Early Discovery and Prompt Treatment

Early discovery is made possible in many cases by

physical examinations at regular intervals, and im-

mediate examination on the appearance of any of

the danger signals of cancer at any time.

Help us pass this message to others. Buy the Cancer

Committee’s labels and use them on your packages.

The money you give helps maintain the work. The

use of the labels on packages shows that you sup-

port the movement and brings it to the attention

of others.

THE NEW YORK CITY
CANCER COMMITTEE

If a resident of New
York State outside the

NeEw YorRK STATE
CANCER COMMITTEE,

Rochester, New York. Name .

If outside the State,

write to: Address

AMERICAN SOCIETY for
the CoNTrOL of CAN-
CER, New York

NEw York Citry CanciER COMMITTEE
165 East 91st Street, New York

(] For the $1 attached, send me 10 labels and 1 year’s sub-

scription to the Committee’s new publication, ““The Quarterly
City, write to: Review.”
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American Medical Association. From Dr.
Hyman we learn that the total fee for
psychoanalysis averages between 5000 and
6000 dollars a case. The average visit costs
the patient something less than 10 dollars,
and there are likely to be from 250 to 270
sessions a year. It takes from 18 months to
two years to terminate an analysis.

Although those who practice the Freu-
dian method claim that age is not a factor
in treatment, Dr. Hyman holds that before
the middle twenties only the unusual person
can obtain any insight into the procedure.
Beyond the age of 40 or 45 there seems
little possibility of altering individuals, he
declares,

The successful patient must have a plastic
and trained intelligence. As a rule such
patients are recruited from the professions
and the arts. The average man or woman
is wholly unable to grasp or to utilize this
form of therapy, in his opinion. Those with
profound psychiatric disorders have neither
the receptive attitude nor the moral fiber
to profit from the information that is dis-
closed.

Among the 43 cases Dr. Hyman dis-
cusses, 15 suffered from profound psychiatric
disease. The treatment of 12 of these by
psychoanalysis resulted in “dismal fail-
ures.” In two patients the results are still
questionable, and one—a homosexual—
made a brilliant recovery.

Twenty-eight patients suffered from less
serious disorders—hysteria, anxiety states,
obsessions, and the like. Seventeen of these
were distinctly benefited, and 11 experi-
enced no significant aid, according to this
critic.—Science Service.

WHALE-OI1L VARNISHES

Y suitable treatment whale-oil varnishes

are made in Germany which dry quick-

ly to yield an excellent film comparable with

that of linseed-oil varnishes. Other treat-

ments of whale oil produce a thick product

which can be used as a plasticizer or softener

for nitrocellulose lacquers, and which func-

tions well in the four-hour varnishes now
made with tung oil—D. H. K.

WipE WinDp Pits FoLLow
OVERGRAZING

UGE pits covering as much as six acres

and reaching a depth of 15 feet in
some places, supply vivid evidence of the
disastrous effects of wind erosion on grazing
lands of the west. In one demonstration area
of the Soil Conservation Service, in north
central Utah, the wind has dug several of
these yawning land eaters.

Before the demonstration was started,
none of the land in the Utah project area
had been fenced or plowed and there
had been little or no control over grazing.
As a result, overgrazing practically killed
out the native grasses and browse plants
which formerly grew in this section and
held the soil in place.

Wind erosion may occur any place where
overgrazing, overcutting of timber, or some
other form of land abuse has left the soil
unprotected from the ripping action of the
wind. Already dust “blizzards” have done
great damage in the southwest and in the
Dakotas.

In combating wind erosion in the Utah
demonstration area, in Salt Lake and
Tooele Counties, grazing has been restricted
and a good start has been made toward
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starting new plant growth on the land. The
Soil Conservation Service is introducing
several varieties of grass, including crested
wheat grass, in an attempt to keep the soil
out of the air and make the country suitable
once again for grazing and agriculture.

THE ABBOoT SUN-POWER
BoiLER

UN power will be translated into steam

engine power in the near future at the
Smithsonian Institution at Washington,
D. C. Dr. Charles G. Abbot, the Institution’s
secretary, is now engaged in putting the
finishing touches on an apparatus in which
36 square feet of aluminum mirror surface
will capture enough of the poured-out en-
ergy of the world’s central heating plant to
run a one-half horsepower engine, Science
Service reports.

Dr. Abbot’s new apparatus represents an
improved evolution from earlier experimen-
tal models. Every part has been carefully
planned to achieve a higher thermal efh-
ciency than has ever been attained with
solar boilers and other types of sun-heating
apparatus.

Dr. Abbot states that the efficiency of his
“sun-fired” boiler will be about 15 percent,
which compares favorably with the efficiency
of a coal- or oil-fired hoiler—with the ad-
vantage that its fuel cost is zero.

VitamiN D SkiN CREAM

ASED on the latest researches in vita-

mins, cosmetic preparations are now
being marketed which give milady vitamin
D, the sunshine vitamin, in a form readily
assimilable through the skin. In other words,
it is possible by the use of cosmetic creams
to give a person the effect of a sun bath in
the dark. Several manufacturers have ap-
plied research findings on the absorption
of vitamin D from fats containing it through
the skin to improve their products in this
respect. Careful tests, according to R.
Schuler writing in Drug & Cosmetic In-
dustry, have shown that rickets in rats can
be cured by the administration of vitamin
D dissolved in fats to the skin of the ani-
mal. Despite the advantage to persons of
creams of this kind, it is hardly likely that
they will make it unnecessary to include
this vitamin in the diet since the curative
dose as applied through the skin is about
ten times greater than that required in

food.—D. H. K.

BreEak Your MATCHES
IN THE Wo0O0DS

cer I YHE careless smoker is a forest enemy.

The careful smoker is a forest friend,”
says the United States Forest Service. Care-
less smokers—who neglect a few simple
precautions—caused 47,845 fires last year,
or 23 percent of all forest fires.

Careless smokers started more fires than
were started by railroads, logging, and
debris burning; more than three times the
number caused by carelessly left campfires;
and more than three times the number set
by lightning.

A real woodsman always breaks his
matches in two before casting them aside
—a little hahit which makes sure that every
match is “out,” says the Forest Service. He
also crushes out the fire in pipe ashes and

(Please turn to page 237)
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Yee ADVENTURE 2%

EXCITING

VOLUMES
1500 PAGES o

Theilling Stoties

that every boy and girl wants for their very own to read and reread

Adventure Travel
Exploration Humor
Romance History

IFE in the open, memorable
experiences in the air, under
seas and in strange lands do not
come to every boy. Yet every
normal,  alert boy dreams of
them and wants to read about
them. Experts say that this
natural yearning is the surest
way to inspire courage and re-
sourcefulness in young people.
Wholesome reading of this character kindles the
imagination and the answering fire in a boy’s mind
often brings to the surface some hidden talent
which may easily mean a successful career. Here
are books that will live and may well be the foun-
dation of a boy’s library.

Safe Companionship

Parents are always concerned about a boy’s com-
panions. When you ask father or mother to let you
send for these exciting books, all approved by au-
thorities, remind them that the total cost is very
little compared with the value of good companion-
ship. Be sure to tell father that you can examine
the books at our expense and pay for them in con-
venient monthly payments.

Your parents will surely want you to have them
—Father will want to read them too. Educators,
librarians and thoughtful parents agree that the
best approach to good reading habits is reading for
fun. It is the most satisfactory
stimulant to keen minds. That is
why the editors of THE PAR-
ENT'S MAGAZINE chose THE
ADVENTURE LIBRARY to rec-
ommend to the hundreds of par-
ents who write them for advice
on books for boys that they will
read and cherish.

. /M{\ ’({/I In

To make these splendid books
available to all who want to !
read good books instead of |
worthless ones, we have cut I
the original price almost in |
half. By sending us only $1.50 |
as a first payment, and $1.00 |
a month for the next seven |
months, you may have these | Name
six books for a total of $8.50 |
instead of the $15.00 they I
originally cost. Or, if you pay 1
cash send only $7.50, which

is exactly half price. I_

(tentlemen: Send me, without obligation.
BRARY for a five-day examination period. Within that time I will
either return the six hooks in good condition, or will send you the
down payment of $1.50 and thereafter will send you $1.06 a month
for seven months,

If you prefer to make one payment,

Signature of Parent

Nature Mystery
Discovery Strange Customs
Sports Aviation

(L){ Treasure for a Lifetime

The Adventure Series will cap-
tivate red-blooded boys, for
each book is a treasure house of
marvels that will provide hours
of wholesome entertainment and
useful knowledge and will live
in their memory for years and
years.

‘““Haunted Airways,’” by Thompson Burtis, is a Mystery
story, but after the maddening puzzle has been solved
there are many fascinating inventions to go back and
study. and a description of the air-dominated world of
the future to ponder.

““The Living Forest,”’ hy Arthur Heming, is the exeiting
tale of two boys lost in the Canadian North woods. After
their breath-taking escape, there are hundreds of stories
of wild animals and their habits to be enjoyed all over
again. "The same is true of

‘“Kahda,’”” by Donald MacMillan, the famous explorer,
which tells of the Eskimos in North (ireenland,

‘“Garram The Hunter,”” by Herbert Best, has an African
Chieftain’s son for the hero. and the heart of Africa for
its scene, with hunting, intrigue, tribal wars—enough for
a dozen readings.

“Nadita,”” hy Grace Moon, with its lovable orphan girl hero-
ine,

gives unforgettable pictures of our Mexican neighbors.

‘“Great Moments in Exploration,”’ hy
Marion Laning, dramatizes Man's
greatest achievements, including: 11
Tales of Exploring, 7 of Conquest, 8
of Discovery and Navigation, 2 of
Iforbidden Lands, of TForgotten
P’eoples, 3 of Conquering North and
South Polez, 4 of Scientific Quests,
4 of Going Into the Unknown, 42
glamorous adventures in this one
book alone!

o ————— ——————————————— —

HOME & SCHOOL BOOK SERVICE
9 East 40th St.,

New York, N. Y.

making a totul of $8.30 for the set,

send only $7.50.
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THE AMATEUR TELESCOPE MAKER

Conducted by ALBERT G. INGALLS

OW and then someone makes a reflector

of the Gregorian type, and one such
telescope (Figure 1) was made by Paul A.
Chamberlain, 8054 Honore St., Chicago, I11.,
who writes:

“The mirror is a disk of No. 5 Carpenter
stainless steel, forged to 8%4” x 1”7, machined
to 8” x %”, ground, polished and figured. It
weighs 16 pounds. The secondary is of No.
3 Carpenter stainless steel similarly handled.
Both are chrome plated. The focus of the
primary is 34”, radius of curvature of sec-
ondary is 10%”. P measures 5.75” and P’
47.25"”, e.f.l. being f/32.

“The tube is made of six duralumin tees.
The fork, polar axis housing, cell, short tube
around cell, and support for secondary are
all aluminum castings. The polar axis has

Figure 1: Metal mirrored Greg

roller bearings. The declination axis is 1”.

“The tripod is made of three 1%%” 0.D.
duralumin tubes. The eyepiece holder is fas-
tened to a tube which swings around the op-
tical axis. Having used sometelescopeswhich
require the observer to be a contortionist, I
determined to arrange my instrument so that
after using it some time I could look the
neighbors straight in the face. The observer
can be seated while at work. The total cost
was $59.” [The details of grinding and figur-
ing this metal mirror will not be presented
here, having been included in a chapter on
that subject in Vol. II, “A.T.M.” This is now
at the printer’s and will be announced when

ready—considerably later in the autumn.—
Ed.]

EAVY oak tripod legs instead of the

spidery legs sometimes seen on tripods
characterize the 6” telescope in Figure 2,
made by Newman E. Brown, 414 Connecti-
cut Drive, Erie, Pa. He says: “The tube con-
sists of a sheet of rawhide fiber, .060” thick,
rolled up on a mandrel to three thicknesses.
I cemented each layer as I went around, and
riveted the final edge. This makes a tube of
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T h

Figure 2: Rawhide tube, good legs

remarkable rigidity, and exclusive of optical
parts, weighs only 9% pounds.

“The mounting consists of a worm gear
steering unit from an old automobile. The
gear shaft serves as my polar axis.

“All material, except optical parts, I ob-
tained from scrap of a large industrial plant
at a total cost of about three dollars.”

15 AT interests me is the new found
use for another flivver part—the rear

axle housing, as a pedestal,” Russell W.
Porter commented when shown the photo-
graph in Figure 3. Welby Powell, R.F.D. 1,
Clarksville, Tenn., is the maker. His letter:
“l have completed my first telescope,
which has an 8” mirror of Pyrex. I used
your book, ‘Amateur Telescope Making,’ as a

Figure 3: Note altitude screw

guide and picked up some ‘Don’ts’ of my own.

“My mounting is a portable type which I
built from discarded machine parts, except-
ing the tube which I rolled from 20-gage
iron. I wanted to get away from the neces-
sity of following the eyepiece into so many
inconvenient and almost impossible posi-
tions, so I fitted it into the journal of the
declination axis. You might call it a port-
able mounting with a fixed eyepiece.” [Note
that all of the telescopes in Figures 1 to 6
are portable.—FEd.]

OUNTING a 12” telescope semi-port-
ably is no problem if you don’t have

to trundle it far. Figure 4 shows such a one,
made by Edward J. Hejna, 3358 Jasper St.,
Philadelphia, Pa.Itis a“Wheelemout” Type.
“I read about the ‘Twelve Inch Club’ in
the June number,” he writes, “and am send-

ing a photograph of my telescope, which has
a 127%4¢” mirror of f/8 ratio. The polar axis
shaft is 134¢” in diameter, solid, and runs
on ball bearings. The base is on ball bear-
ing casters and the total weight of 550
pounds may be raised on three screws, mak-
ing the telescope very steady.” Mr. Hejna
wishes to exchange photographs of tele-
scopes with other amateurs.

VERY portable portable is shown in

Figures 5 and 6, and was made by
Merle Foster, 677 32nd St., Oakland, Calif.
“While it is portable,” he says, “it can also
be readily attached to a stationary mount-
ing. But when the atmosphere does not per-
mit clear observation it can be placed in a
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Amateur Telescope Makers

To make a GOOD telescope requires suitable materials.
You cannot afford to fail because of poor stuff.

We offer supplies selected after long experience, at
prices extremely low considering their high quality.
A six-inch telescope MIRROR OUTFIT :—glass, abrasives, pitch
and muge,—All you need to grind and polish a GOOD

parabolic mirror WITH INSTRUCTIONS .................... $5.00
A suitable EYEPIECE:—positive, achromatic................... $4.00
A really accurate one-lnch PRISM (inferior prisms lntroduce

distortions which ruin the definition of even the best mir-
FOT) oottt et e e $6.00

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

We will also answer your questions and test your mirror.
These services are free. Write for our price list of supplies.

JOHN M. PIERCE 11 Harvard St., Springfield, Vermont

Figure 5: “Slip-stick folder-up” T E L E S C O P E NEW SURFACE-HARDENED ALUMINUM
COATINGS
car and easily taken to a better locality. OB E‘ :' I I ‘ 7 ES with greater resistance to mechanical abrasion
. . and uniformly superior in reflectivity at the

[
The PaCkb.Oﬂe has.a focusing and f.OIdmg same reasonable prices maintained in the past.
mechanism, like a slide rule, and this also Coating Prices: 4"_.51 75, 5”—$2.00, 6”

. . 5 1 s p
permits focusing on relatively close terres- 3%s in. Clear Aperture 3 5 a$225.5010”7 ’?5,53 ; lls’s'”_fﬁ;ssoo lg[:—
trial objects, as well as compact folding. It 472 in. Focal Length 3750, and 12 2"——58.00. Latger sizes up
has a rack and gear.” to 36 inches in diameter on request.

A fine uncemented combination of the Diagonal Coatings for diagonals of the fol-
best Jena optical glass. Visual color lowing widths :

NE telescope which is not portable—it 11,"—50¢, 11s"—60¢, 1¥%"—75¢, 2"
weighs 1000 pounds—is shown in Fig- ‘ herical ab t' reed —$1.00, 2Y5”—$1.25 and 3"—$1.50

7. h E. Boehm, 3511 N. Semi or spherical aberration guarantee
uAr: e CJ}IO;ZI; o. Tl ;)Se t}III; e de}ﬁlzi;}; to be within 74 wavelength. They will LEROY M. E. CLAUSING

correction, standard C-F. Correction

he has been plugging at the job, which is an easily test to within }4 wavelength. ke e Chicago, IIL.
9 . .
unusual one, for the past five years. It is a Made' m New York City. Mounted N
14” and, in its observatory (Figure 8), is e s e (AR BUILD YOUR OWN
] ’ g o
situated at Lake Geneva, Wisconsin. But let teefi DL spec1ﬁed.’ L REFLECTING TELESCOPE
us have the description from the tenacious Price net. No C-' O. D’s. Remit with 6 inch KIT.......... $4.50
maker. A man who will stick to a job five order. Lenses shipped express collect. 8 inch KIT.......... $7.75
years must have determination. Ve are prepared to quote prices on Kits contain 2 glass discs, all abrasives, rouge,
P B ) 2 . D pitch, and copy of instructions.

The telescope is a Cass-Newt combina- objectives up to 12” diameter. We manufacture our own Eyepieces
tion. The f/5 primary mirror is used with a Ramsden—1”, 1", 14" o
4%%"” x 6%" Newt diagonal to cover a wide HARRY ROSS Orthoscopics—%", %", %", %', ' s $12.50
field for photography. Scientific and Laboratory Apparatus Catalog Free—Instructions Ten Cents.

“Tube assembly is of all-aluminum con- 84 West Broadway New York, N. Y. OPTICAL RESEARCH LABORATORIES

Larchmont New York

struction and consists of a tube, internally

reinforced, having a cast ring at its lower | - =
end which supports the threaded, removable BAUSCH & LOMB KITS OUR SPECI ALTY
mirror cell. Duplicate threaded tube outlets U. S. Navy Telescopes i .
permit accessories to be interchangeable for $1§ 50 P Th’f-‘ ‘month only—4” kit . § 2.75
either Cass or Newt observing position. A * 6,, k{t,<$ 3.75 Pyrex.. 575
declination setting circle and 4000-to-1 slow LI ) Pyrex.... 8.50
! S S : 10” kit.. 10.00  Pyrex... 13.95
motion are provided. Declination bearings

o Kits contain 2 glass discs, 8 grades of abrasives—
ed on the 34" steel polar axis shaft. Upper scope draw tube, erector draw tube and eyepiece draw ONLY BEST MATERIALS SUPPLIED
power; Exit pupil 0.2” to 0.09”; Eye Lens 13/16 All
must accompany all orders.
Finest uuallty guaranteed. 6”...
PYRE KITS
SUPPLIES ished, parabolized and aluminized. Writ-

e . | P iy (fewer do not insure an optically perfect surface)
The hollow cast aluminum fork was Formerly used on large calibre guns. Limited amount.
tube, Also excellent scope for spotting game or targetﬁ (send for free catalogue)
bronze and brass. Cross Hairs, Angular field 3°30" to
MANHATTAN ELECTRICAL BARGAIN HOUSE, INC. MIRROR OUTFITS
as abhove,
ten guarantee. Prices upon request.

Said to have cost in excess of $130.00

uses. Consists of an optical system of 7 lenses, tele- Money-back guarantee
Object Lens 2”; Variable, magmﬁes from 3 to
Sent on 10 days’ approval. Remittance '—'TELESCOPE MAKERS"—
sives, tempered pitch, rouge template, mstruetmns,s“e.toc
Made to order, correctly figured, pol-

rouge, pitch or beeswax, and instructions.
bored out undersize and hydraulically press- $12.50 each. Makes an excellent finder. Has many other
"
M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.
12°; Erect image. Weight 6 lbs.
105 Fulton Street, Dept. S.S. New York City Complete with 2 glass discs, correct thickness, abra-
TELESCOPE MAKERS’ LR S LS L

'I‘HEP SPRINGli‘bIZIiZIlZD(1 MOU]NT, Designed by R. We do polishing, parabolizing and aluminizing.
W. Porter can be had complete, or you may pur- MIRRORS TESTED FREE
chase the castings and build your own. PRISMS GUARANTEED SATISFACTORY
6” MIRROR KITS containing the very finest 17=$2.75;  1Ya"—$3.7 1Y2"==$4.50; 1% —
materials obtainable..................cceennn.... $4.00 Prisms, experimental, I”—SI 75 I/4"_32 12" —$2.25
RAMSDEN EYEPIECES—ﬁnest quallty lenses
Other ,'”ze" proportionately low, in brass mountmgs, standard ||/4 diam
Ramsden Eyepieces—1%"”—14”—1"—$4.00 each—no Va” or Yo'" Fulaoeeonnn... $4.00;
plate glass or fibre used in their construction. These 34” F.L. 3 lens eyepiece stand 'A" dm .
are quality eyepieces, free from eolor and distortion. KELLNER 3 lens orthoscopic eyepiece 12" F. .0
Lenses are made of finest crown optical glass, brass CELLS, aluminum, adjustable,............ 8”—$8.; G" $5.
separators and oxidized brass threaded cells, SPIDER PRISM HOLDERS, adjustable. $2.50
: H RONCHI TEST GRATING S—etched on gl
- (Money back.:f ot sfm’ﬁe‘,) in standard 1Y3” eyepiece mountings.......
. For Free Circular write to FREE catalog Telescopes, Microscopes, Binoculars,
k DONALD A. PATCH etc. Instructions for Telescope Making, 10c.
= 38 Crescent Street Springfield, Vermont PRECISION OPTICAL SUPPLY CO.

Figure 6: Dissected—compacted 991 E. 163rd Street New York City
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Fourth Edition
Revised
Autumn, 1935

AMATEUR
TELESCOPE
MAKING

The Reflecting Telescope

Tools and Materials

Foucault’s Shadow Test

Polishing the Glass

Final Shaping

Finishing Touches

Mounting the Mirror

The Refracting Telescope

Grinding the Lens

Testing and Refining |I

Mounting the Lens

Adjusting the Telescope

How to Find Celestial Objects

Telescope Housings

Theory of Eyepieces

Types of Eyepieces

Making Eyepieces

Design Principles of Mount-
ings

Motor Drives for Telescopes

Solar Research for Amateurs

Making a Spectroscope and II
Spectroheliograph

Making Compound Telescopes
Making Optical Flats
Making a Sun Spectroscope

Photographing with the Tele-
scope

And a “miscellany,” being a
200-page mine of useful informa-
tion, mainly practical, based on
amateurs’ actual difficulties, con-
cerning 1001 aspects of amateur
telescope making, and contain-
ing amultitude of hints, wrinkles
and suggestions on grinding, pol-
ishing, testing and shaping. This
part includes minutely detailed
30-page instructions for silvering
glass, which leave nothing to the
beginner’s judgment.

500 Pages. Profusely illus-
trated with more than 300
figures and photographs.

AMATEUR
TELESCOPE MAKING

Postpaid $3.00 domestic
$3.35 foreign

SCIENTIFIC AMERICAN
24 West 40th Street, New York, N. Y.
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Figure 7: Five years at hard labor

polar axis bearing is bronze, while the lower
bearing is a 6” annular ball bearing. The
R.A. setting circle is electrically driven to
eliminate setting calculations.

“The cast-iron base weighs 600 lbs. and is
mounted on a concrete pier extending 12’
below ground level.

“Weight of the entire telescope is around
1000 lbs.; the tube assembly alone weighs
about 150 1lbs. Contained in the instrument
are 32 castings, for which 19 patterns were
made by myself.”

Mr. Boehm’s description of the electric
drive of this big telescope, with its design,
has been included in “A.T.M.,” Vol. II, as
an example of a drive for a telescope of
larger size, such as more and more amateurs
now aspire to make. He continues, with re-
gard to his observatory building (Figure 8) :

“The 12" x 12’ building is mounted on
six concrete posts, 10’ deep, due to the un-
steady ground conditions. The sliding roof
is split at the ridge, each half being coun-
terweighted and sliding independently on
rubber rollers. Only about half of the total
roof area is movable. The roof ‘overhangs,’
as well as the lower one third of the roof,
are stationary, the latter being depressed to
allow the sliding portion to pass over it. This
depressed portion also supports the sliding
roof when in open position. This construc-
tion greatly reduces the weight of the slid-
ing roof, requires no external roof supports,
and helps to preserve the trim lines of the
observatory building when the roof is open.

“When observing near the
zenith, a cushion on the upper
edge of one of the sliding sec-
tions of the roof makes a con-
venient observer’s seat. The
roof can easily be ‘inched’ to
follow the telescope movement
during use. Besides protecting
the instrument and observer
from wind, the building ma-
terially assists in preventing
dewing troubles. Merely clos-
ing the roof will postpone dew-
up for several hours.”

ITCH testers again. F. C.
Woods, 100 North Cherry

OCTOBER - 1936

St., Galesburg, Ill., has made two, and
writes:

“Here is a picture of a pitch tester which
I believe overcomes some of the difficulties
which I encountered in using one I built
after the illustration in the October, 1935,
Scientific Ameriean. Of this type I built a
rather elaborate one (Figure 9), only to dis-
cover that the pivots had to be quite tight
to take care of the upward thrust given by
the point as it enters the pitch. In the one 1
have devised (Figure 10) the only moving
part is the central rod which carries the nee-
dle point (.0395” diameter).

“The degree indicator can be quickly
removed and the micrometer head put in its
place, thereby enabling the hardness of the
pitch to be measured in 1/1000”. Neither the
degree indicator nor the micrometer head
is necessary, as divisions could be made
directly on the shaft and read from a pointer
attached to the standard. The rulings should
probably be in thousandths of an inch and
read with a magnifying glass.

“In the operation of the machine the
shaft is set so that the pointer is at zero, and
the shaft is held stationary by the thumb-
screw at the upper cross bar. The pitch is
then brought firmly to the point and locked
in position; then, with watch ready, the
thumbscrew is loosened for the prede-
termined period and again the thumb nut
is tightened, locking the shaft.

“If anyone should build a pitch tester
after this design, it would be best to make
the shaft that holds the point and weights
14” in diameter if a micrometer is used.
I have already redesigned it to prevent
flexing of any part of it.”

UST as these pages are put together this

scribe is down from Vermont, after the
eleventh annual convention, get-together or
powwow of amateur telescope enthusiasts
held at Stellafane. This year the attendance
was 248, considerably larger than ever be-
fore. The amateur astronomical and tele-
scope making movement “marches on,”” and
one wonders what and where it will be in
another decade.

Persons who are in a good position to
watch statistics note that there never has
been a retreat since the movement began.
Instead, there has been a steady growth
all along: “one man tells another.” It looks
as if everybody and even his wife would
ultimately be pushing glass.

No ballyhoo methods—none of the ar-
tificial inflation methods so dear to some
public relations counsels and “builder-up
men”—have ever been used. It was thought
better from the first to give the hobby its
head and let it develop naturally, going
wherever it wished.

R el

Figure 8: An attractive observatory
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Figure 9: McCarrol type tester

We have even been reproached, in a few
instances, for not “developing” it by various
available high-pressure means, A really
“live” organizer, we were told, would have
blown the hobby up to much greater
proportions in many fewer years. This is
true—it could have been done. But then
the bubble would have burst the sooner,
leaving only that “morning after the night
before” feeling. What such a thing really
would have done is simply to inflate the
hobby with a lot of people who lack
sufficient carry-through to stick to telescope
making more than three months or so. On
the other hand, the hobby is its own quiet
salesman to the right kind of folks—mean-
ing by this, the kind of fellows who can
handle the work and like it, and who don’t
peter out.

The Stellafane powwows are a lot of
fun, chiefly, some think, for a reason which
is of a piece with something mentioned
above—folks come and are pretty generally
left alone to do what they please. They add
themselves to the crowd and begin chinning
with the first telescope nut they see; and
so it goes, all the (Saturday) afternoon and
evening—all night for the owl fraction—
and part of the next day, when the hold-
overs drift away. The only semblance of a
“session” is a group of informal “speeches”
at dusk, mostly made in shirt sleeves.

Figure 10: Another pitch tester
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Tinsley Telescopes
and Supplies
6” Kit complete for making reﬂectmg
MITTOT . iinistsiaisimisis v 5.00
3” Kit for making objective Lens...., .......,..$15.00

Complete Instruments and parts.

See our catalogue before you buy. Our stock is
large, our prices reasonable.

Send 6¢c for illustrated catalogue
Advice and testing free

TINSLEY LABORATORIES
3017 Wheeler St. 1352-60 Dufferin St.
Berkeley, Calif. Toronto, Canada

ATEMSCO OCULARS

Approved and used from Coast to Coast
RaMSDEN EYEPIECES—114” Diameter Brass MouNTED—F1BRE LENS CELLS
Focal Lengths 134"—Y2"—14"

One Dollar Each—Postpaid
PUSH THE POWER OF YOUR TELESCOPE

to the limit with the Famous Atemsco Solid Ocular 14” E F L—$1.00 postpaid

TERRESTRIAL OCULARS—4-lens system—1” efl—perfect definition. No extra tubing necessary to adapt
your astronomical telescope to terrestrial observation. These oculars are 12” long, permitting perfect focusing
on near and distant objects. PRICE $3.00—Unconditional money-hack guarantee if not satisfied. No qual-
ifications to this guarantee. We have something here you've always wanted and the price is very low for
this type of eyepiece,

Amateur Telescope Makers Supply Co. Azso so1d Northwest Amateur Telescope Supply Co.
24 West 20th Street,

New York, N, Y, by the P. O. Box 945 Washburn, Wisconsin

——Four ‘Tz'mz'ng Devices—
mn One

—worn on the Wrist!

Scientifically accurate is this new
“many-purpose’ wrist watch serving as
a timepiece, a stop watch, telemeter,
and tachometer—an indispensable in-
strument for use in sports and tech-

nical fields.

PIERCE CHRONOGRAPH

“A Wrist Watch with a Hundred Uses”

As a stop watch it times in sec- Invaluable in laboratories, in

onds and fifths of a second. As a  checking production in factories
telemeter, it indicates the dis- —HANDY for SPORTSMEN in

tance of light or sound from the 3§hletic e:ents——l\}atvigators& i
. io operators, aviators, and re-
observer —as a tachometer it g o5.0 workerssay it is the “most

shows the 'num'ber Oi’: miles per  compact device of its kind ever
hour an object is moving. invented.”

Officers of foreign armies
use it. Write for circular and dealer in your wvicinity

Priced within your reach. jm—————————

I PIERCE WATCH CO., INC.
PIERC WATCH 22 West 48th St.
COMPANY, Inc. | New York City
Without obligation. please send me full details on the |

newly imported PIERCE CHRONOGRAPH, the “‘four-
22 West 48th Street in-one”” Wrist Watch. |

New York, N. Y.

Manufacturers & Importers

L I Name.
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RADIO

COMPARE THESE PRICES
TUBE FOR TUBE, FEATURE
FOR FEATURE, WITH ANY
RADIO ON THE MARKET

“AUTO-EXPRESSIONATOR

Brings back the expressxon neces-
sarily taken out in the studio in
transmitting the program.

*MYSTIC HAND

(A. F. C) Automatically tunes set
sharply without use of meter tun=
ing or other gadget.

~MAGNA CERAMIC DIAL

1 VIBRACOUSTIC
SOUNDING BOARD

OMETAL TUBES
and 8 other CROSLEY FEATURES

';r\_"'-a-—-— "up

I

#*J1® 15 TUBES $167.50

44" Console

**Jt® 13 TUBES $137.50

435"’ Console

#*J2t0 11 TUBES

4115” Console

% Jt® 9 TUBES

415" Console

9t® 7 TUBES

40”” Console

210 6 TUBES

39” C

$99.95
$89.95
$59.95
$49.95

ln Rocky Mountain
States and west.
CROSLEY stands, always, as & warranty
of the highest value in radio. It is only
i natural that the 1937 models are Crosley’s
greatest achievements. Beautiful . .. as
near perfection as science can attain . ..
and priced for you who demand the best
at prices you're pleased to pay. See your
Crosley dealer today . . . you will hear
radio you've never heard before.
THE CROSLEY RADIO CORPORATION

Cincinnati, Ohio. Powel Crosiey, Jr., Pres.

INDIAN RELICS—DEN CURIOS

Prehistoric Stone Relics, Mod-
ern Indian Beadwork and
Trappings, Navajo Rugs, An-
tique Firearms, Weapons, Min-
erals, Fossils, Coins, Lists 10c.

N. E. CARTER Elkhorn, Wisconsin

«+" FRENCH

SPANISH—GERMAN or ITALIAN
At Once—This Easy Way!

It’s almost beyond belief how
easily you can learn to speak
FRENCH, GERMAN, SPANISH
or ITALIAN with Cortmaphone
Short-Cut Method. Thousands in all
walks of life have quickly learned.

f you want to make more money
—if you want a better position—
greater mental development—great-
er enjoyment of life—higher social
position, or if you want to travel,

Count Cortina
learn to speak a fore1g11 language. You can do it,

quickly, easily, thoroughly the naturdl learn-by-

Iistening way.

FREE BOOK Don’t just keep on wishing you

Mail

could. YOU
coupon  at

CAN. Free book tells how!
once for this
amazing book, “The Cortina-
phone Short-Cut,” which tells
you how you can learn to
speak a foreign language at
once. Address, Cortina Acad-
emy, Suite 1510, 105 West
40th St.,, N.Y.C.

CORTINA ACADEM

Suite 1510, 105 W. 40th St.,, N. Y. C.

Send me your FREE Book, ‘“The Cortinaphone Short-Cut.”

This does not obligate me in any way. I am interested in
[ French .0 German O Spanish Italian

Name ...
Address .
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WORLD-WIDE RADIO

Conducted by M. L. MUHLEMAN

Editor,

All-Wave Radio

AMATEUR PHONE
STATIONS

ANY DX stations can be picked up

in the amateur bands this time of
year. There are two stations operating in
Georgetown, British Guinea. They are
VP3BG and VP3MR and operate on fre-
quencies of 7.22 and 7.08 megacycles, re-
spectively.

Captain Bob Bartlett’s Schooner Morris-
sey is on another trip to Greenland. The
phone transmitter is being operated by an
amateur and has been heard on a frequency
of 14.25 megacycles. The call is W10XDA.

A few of the other amateurs operating
phone transmitters in the 20-meter or 14-
megacycle band who may be heard almost
nightly are: G5NI, England; LUSAB, Ar-
gentina; EA8AL, Canary Islands; SUSMA,
Egypt; NY2AE, Panama Canal; PYZ2ET,
Brazil; YV4AC, Venezuela; EI2], Ireland;
CO60M, Cuba; HI5X, Dominica, etc. If
the band remains open after midnight, there
is a good opportunity of picking up some
Australian amateurs.

NeEw CustoMm RECEIVER

HE 1937 model Masterpiece Receiver,

introduced by the McMurdo Silver
Corporation, is a good example of the type
of custom-built set produced these days for
the discriminating all-wave listener. It also
serves as an example of modern mechanical
and electrical design trends in the radio
field.

The receiver and its power supply-power
amplifier unit use 20 tubes. The cone of
the loudspeaker is 18 inches in diameter.
The dial scale on the front panel of the re-
ceiver is nine inches in diameter. The
pointer that traverses the scale has a knife
edge that eliminates the parallax reading
error often encountered.

The receiver has five tuning ranges, cover-
ing wavelengths from 2140 to 700 meters

and 560 to 4 meters. A volume expander is
used in conjunction with the audio am-
plifier for the purpose of increasing the
dynamic range of orchestral music. Two of
the new 6L6 beam-power tubes are used in
the amplifier and these provide an audio
output in the vicinity of 32 watts on volume
peaks.

The audio-frequency range of the re-
ceiver is said to be from 20 to 9000 cycles,
with facilities to cut down to 6000 cycles
for reception from stations that do not
cover such a wide tone range.

CHINESE STATION

EST Coast listeners report hearing
Chinese street songs over XGW,
Shanghai, on 10.42 megacycles, between 4
A.M. and 1 p.M. Eastern Standard Time.
It should be possible to receive this sta-
tion on the East Coast as well. The Japa-
nese stations come through regularly and
with good signal strength.

ForeicN BroapcasT BAND

HE reception of distant stations is by

no means confined to the short-wave
bands. The standard broadcast band holds
its share of foreign stations that may be
heard in this country with good volume after
the more powerful domestic stations shut
down for the night.

There are, as a matter of fact, about as
many foreign stations operating in the band
of frequencies from approximately 550 to
1500 kilocycles, as there are operating in
the numerous short-wave broadcasting chan-
nels. As a rule, however, it is not possible
to intercept these stations until well after
midnight due to the interference set up by
the stations in the United States utilizing
the same wave bands. Moreover, these for-
eign stations are difficult to pick up in the
U. S. during the torrid months.

But, beginning about October 1, many of

Front view and chassis of the 1937 Masterpiece all-wave receiver
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A verification card from a Mexican broadcaster

the foreign broadcasters will be laying down
good signals over here, and such listeners
who enjoy an occasional watch into the
early hours of the morning are assured of at
least a few good foreign catches.

Many foreign broadcasters have jacked
up their transmitting power. England, Ger-
many, and France, in particular, have had
super-power stations under construction,
and these transmitters will no doubt be
placed into service in the very near future,
if they are not already on the air.

Transmissions from these stations are
particularly interesting since they are pre-
pared for home consumption, or for the
consumption of the natives of a neighboring
country. Seldom are programs prepared
with an eye to America, as is often the
case with the programs transmitted from
foreign short-wave stations.

Most of the foreign broadcast stations
operate on even frequencies, with a 10-
kilocycle spacing between stations, so that
their signals fall in the same spectrum
spaces as our own domestic broadcasters. A
few of them, however, operate on split fre-
quencies—such as 756 kilocycles—so that
the signals appear between the signals of
local stations. Therefore, if the receiver
dial calibrations are fairly precise, it may
be assumed that any signals heard on odd
or split frequencies originated in a foreign
country.

Signals from these stations reach their
peak in midwinter, but now is the time to
¢ommence fishing for them.

1937 ALL-WAVE
RECEIVERS

OTABLE improvements have been

made in the new crop of all-wave re-
ceivers now on the market. Self-seeking
circuits are used in many of the 1937 sets,
among the makes being Philco, Crosley,
and General Electric. By means of this
circuit the listener is not called upon to
make delicate tuning adjustments; it is
only necessary that the receiver be tuned
to within five kilocycles of the desired sta-
tion frequency at which point the self-
seeking circuit comes into play and
completes the tuning automatically, This
scheme does away with the necessity of
using a tuning meter or indicator to assure
precise tuning.

The self-seeking circuit has made pos-
sible the practical application to a radio
receiver of various systems of automatic
tuning. Grunow is using an arrangement
which operates somewhat like the dial on
a telephone. Small tabs carrying the call
letters of favorite stations are inserted be-
hind a rotable face plate with circular
apertures. By inserting a finger in the
proper aperture and flipping the plate, the
desired station is “dialed in.”

Most of the new all-wave receivers have
greater band spread, making it easier to
tune in stations in the short-wave bands.
By means of these band-spread arrange-
ments, stations are well separated on the
dial scale from each other. The result is
that tuning in the short-wave stations is
about as simple as tuning in stations in the
standard broadcast band.

There is a distinct trend toward the use
of air trimmers and iron-core intermediate-
frequency transformers. The air trimmers
insure permanent accuracy of circuit ad-
justment, while the iron-core I-F transform-
ers provide greater sensitivity or gain in the
intermediate-frequency stages. In some re-
ceivers the iron cores are made adjustable.
They are set to resonance at the factory.

Frequency response has been greatly im-
proved, although there is a hesitancy on
the part of many manufacturers to carry the
response too far into the upper registers
where noise and station interference be-
come problems. Nevertheless, the response
has been carried far enough into the higher
regions to provide quality of tone not ap-
proached by most of the earlier receivers.
Moreover, the response has been extended
into the lower frequency regions and the
bass frequencies supported by much greater
reserve power,

TiIME SIGNALS

IME signals from the United States

Naval Observatory in Washington are
broadcast daily on short waves through the
naval radio station at Arlington, Virginia.
The broadcasts occur at 11:58 a.m., E.S.T.
and are on frequencies of 8150 ke, 12,225
ke, and 16,300 kc.

The broadcasts commence with a series
of one-second signals preliminary to send-
ing the noon signal, which lasts exactly
three-tenths of a second, starting at noon
sharp after ten seconds of silence.
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RECORD-KEEPING
EFFICIENCY ..

OORE'S Loose Leaf Binders and Record
Sheets will help you kcep your rccords
more conveniently, more economically.

Simple and accessible. A greatnumber of sheets
may be safely held in small space. Sheets may
be removed instantly without disturbing others.
Pages easy to transfer. Held in perfect security
and alignment.

Contains life - size
bookkeeping forms
ci)lmpletelyi filled in,
illustrating uses—
a MOORE form for 140 Pages !
every kind of record. Will help you with your
accounting problems. Used by over 300,000
leading firms: Fill in coupon, attach to letter-
head, mail, and 140 page book will be sent free.

JOHN C. MOORE CORP,, Est. 1839
6187 Stone Street, Rochester,N. Y.

Name,

Business

City. State.

THE ONLY ORIGINAL
ROSBLOOM’S
Self-Study Diesel Course
Written So You Can Understand
Within Reach of Any Person of Limited Means
DIESEL ENGINEERING INSTITUTE
443-445 Hoboken Ave. Jersey City, N. J.

DISORDER

The question is often asked
what shall I do with my business
papers?

I don’t want to throw them
away as I need them for refer-
ence.

Yet in their present state they
are about as big a nuisance as
a pile of newspapers.

Your sheets can be bound neat-
ly and compactly in the Common
Sense binder which will hold
from one sheet to any number up
to 500.

Binder is light in weight, and
no thicker than the bulk of sheets

inserted.
Insertion of sheets takes only a
few seconds. Binder to hold

sheets size 11x815 sent postpaid
in U. S. for $1.00. Money refunded
if not satisfied.

We carry fifty stock sizes.
Asa L. Shipman’s Sons
Established 1837
100 Chambers St., New York
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Special!

Voigtlander

Takes Pictures 31, x11/,
or 9 x 12 em.

Former Price $24.00
SALE PRICE

$15.75

includes film pack adapter
three plate holders.

Price and

The only reason the manu-
facturer is discontinuing the
model is because if he main-
tained production on this
camera today, it would be
entirely too costly.

The Vag is equipped with an
F6.3 Anastigmat lens in
Embezet Shutter. Speeds
1/25—1/50—1/100. Bulb and
Time operating with cable re-
lease. Has rising and falling
front and side movement, fo-
cusing hood on ground glass,
brilliant finder, quick focus-
ing lever.

Aet Quickly, the Supply Is
Limited

Mail Orders Filled. Write Dept. S.A.V.

110 WEST 32nd 8
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CAMERA ANGLES

Conducted by JACOB DESCHIN

PHOTOMICROGRAPHY

O the sum of pleasures that fill the lei-

sure hours of the camera-hobbyist, add
photomicrography. Its attractions are many-
faceted and every camera user can find in
it at least one good reason for taking it up
as a pastime. Microscopy, the art of viewing
microscopic objects enlarged to great pro-
portions, has for a long time been the de-
light of hobby riders. But since the audience
to. which the marvels visible through the
lens of a given microscope is necessarily
limited to one, the camera-hobbyist finds in

Simplified set-up for photomicrog-
raphy, described in text at right

this fact a distinct drawback, accustomed as
he is to exhibiting his handiwork to many.
However, wider scope is given the hobby of
microscopy by combining it with photog-
raphy and in this way adding new zest to
a branch of scientific work that never loses
its interest to those of an exploratory turn
of mind.

Photomicrography is no formidable un-
dertaking that calls for vast scientific back-
ground, but may be practiced by any
amateur who acquires a liking for this kind
of work. Barring a few small adjustments,
photomicrography resembles straight pho-
tography, and so far as developing the
negative and making the print or enlarge-
ment is concerned, there is, of course, no
difference. The same film you use for
regular photography is employed here, too,
and the same principles apply also with
regard to the chromatic character of the
emulsion, orthochromatic being used ordi-
narily and panchromatic for subjects con-
taining red. To compensate, however, for the
chromatic aberration (failure of different
colors reflected to come to a single focal
point) of the average microscope lens, it is
recommended that a filter be used, the ideal

all-around filter being a yellow green, one
type of which is the Wratten “B.” The filter
is adjusted in a position between the source
of light and the microscope mirror.

The set-up for photomicrography is a
camera attached to a microscope outfit in
such a way that the camera may be racked
up and down for focusing and the lens of
the microscope used for photographing as
well as viewing the subject. A simple out-
fit, such as the one recently put out by
Bausch & Lomb, offers an easy and in-
expensive way to investigate the possibili-
ties of photomicrography. Its low cost will
permit the beginner to experiment with it
to his heart’s content without “plunging”
on something that he may later find un-
suited to his tastes. Should he take to it
like the proverbial duck to water, as is
altogether likely, there will be time enough
later to decide on the purchase of a more
advanced instrument.

The outfit includes a heavy, cast metal
hase, attached to which is a supporting rod
on which the camera support is moved up
and down. A focusing tube attached to the
side of the camera has a frosted film disk
in the upper end in exactly the same plane
as the film in the camera. A short metal
tube is mounted to the underside of the
camera in the place ordinarily occupied by
the camera lens, the tube’s inside diameter
being designed to fit snugly over the eye-
piece of the microscope in order that a
light-tight connection may be obtained be-
tween camera and microscope and to cen-
ter the camera with the microscope auto-
matically.

The light source for this outfit may be

" 1% T, e
e’ s Y
== % ‘_ISQ%"

Phot-omicrogtaph of an alloy of the
stellite type. Magnification 3000x

an ordinary 40-watt Mazda frosted bulb in
a reflector, the common goose-neck type
being considered ideal for the purpose.
While the brighter the light the less ex-
posure needed and therefore the less dan-
ger from slight vibration, too bright a light
may bring the exposure time down so
sharply that it will be difficult to control
it accurately. Workers who have encoun-
tered trouble with excessive light in other
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types of photography will recognize in this
a familiar enemy.

Exposure time in photomicrography, as
in ordinary photography, is determined by
the amount of light reflected from the
object as well as the filter factor, the speed
of the film emulsion used, and the degree of
magnification desired.

The interests that may be
through photomicrography take in

pursued
the

A male dog flea, magnification of
40x; with dark field illumination

world’s greatest sciences as well as the
humblest, some idea of the scope being
gained from the fact that not only may
one delve into the mysteries of physics,
chemistry, metallography, geology, micro-
biology, botany, and zoology, but also into
those of household objects, textiles, and
paper. One may observe and photograph
the collection of dark dots and lighter
spaces on a small piece of exposed photo-
graphic film; study rust on an old piece of
steel or iron; explore the contents of a
vacuum cleaner; examine pieces of fabrics
or a slice of raw potato. In short, the world
is your oyster and the joy of it is that if
you like the hobby a pearl will be your
reward every time.

Very accurate focusing, proper place-
ment of the light source so that the light
is transmitted through a translucent sub-
ject or reflected from an opaque one as well
as being adjusted to cover evenly the entire
area of the slide visible through the lens,
printing on glossy paper in order to show
up every detail, are some of the chief
factors involved in photomicrography. The
experienced amateur photographer who has
never attempted photomicrography will find
in it so much that is true of ordinary photog-
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raphy that there will be little to learn ex-
cept, of course, for those features which
relate strictly to microscopy. However,
knowledge is relatively cheap—costs no
more, in fact, than the price of a book. In
this connection, if you like, this depart-
ment will be happy to send you a list of
books on this subject.

PicTures BY MOONLIGHT

METHOD of taking photographs by

the light of the moon at relatively fast
time exposures has recently been introduced
abroad by the French astronomer, M.
Lucien Rudaux. The fact that moonlight is
said to be about 650,000 times weaker to
the film emulsion than sunlight makes M.
Rudaux’s achievement stand out as a
most remarkable feat. M. Rudeaux’s ob-
jective was to find a means of cutting down
the long exposure ordinarily required in
moonlight photography in order to record
such slow-moving objects as clouds. By em-
ploying a condenser used in a projection
apparatus he obtained a lens of rather large
aperture, obtaining definition by the usual
procedure of stopping down considerably.
He found that a 4-inch condenser stopped
down to 2% inches gave him a lens of
F:1 speed, which was fast enough to bring
exposures down to under a minute by the
light of a full moon.

KoDACHROME FOR
STILLS

ODACHROME film, hitherto available

only for motion picture cameras, is
now announced for stills as well, the sizes
for the time being limited to two, roll No.
K828 (8 exposures) intended for use in the
Kodak Bantam Special, and roll No. K135
(18 exposures) intended for cameras of the
Kodak Retina type. The full color trans-
parencies obtained with this film as easily
as ordinary black and white exposures are
viewed in their original size by transmitted
light or projected on a screen in enlarged
form.

SIDEWALK SHADOWS

N the lexicon of the photographer a
shadow is one of God’s greatest gifts to
man. Picture a world without shadows and
you see a world without contrast, dull, flat
and unphotographable. And among its
varied manifestations the shadows seen

“*Sidewalk Shadows”
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VERTEX

the Miniature Enlarger

Vertex, with enlarging range 9x linear, is the sim-
plest and most compact little enlarger for miniature
negatives. All metal, rigid, with baseboard for
8 x 10 or larger. Simple condenser automatically
adjusted to 100-watt A-Mazda, Jhite opal coated.
Needlesharp fully corrected f6.3 Anastigmat En-
larging TLens. Two negative llolders for I.eica and
Miniature film negatives, single or uncut strip.
Rough and critical Micro focusing. Swinging red
glass screen for paper placement. Film support
wings. Cord with built-in switch and plug.

VERTEX MINIATURE ENLARGER,
with 2 film holders (lamp not included).......

LAMP 100-watt, 100 Volt.
coated.....

complete
$32.00

Type A, white opal
$1.00

Mail Orders Filled

WILLO JR. EASEL

$6.75

Now every amateur and professional nhotographer
can afford a good easel. The Willo Jr. is truly ex-
ceptional at this price. It is made of well sea-
soned wood, lies absolutely flat and is easily ad-
justed with a sliding guide. I\m.hmg on the market
can compare with the Willo Jr. in price and qual-
ity.

Takes 11 x 14 paper or smaller—weighs 6 Jhs, Di-
mensions 14 x 17%. THas adjustable mask with
14" border.

Mail Orders Filled
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Exceptional Values

o
MINIATURE
CAMERAS

All cameras in condition equal to new.
Sold on our usual 10 days’ trial basis.

35 mm. Contaflex, F1.5
with case

35mm.Contax II,
chrome, F2........... 220.00
35 mm. Contax I F1.5
with case ................... 200.00
35 mm. Leica G chrome
F2 with case................ 170.00
35 mm. Welti, Carl Zeiss
F2.8, compur............. 39.50 ‘
3 x 4 cm. Foth Derby,
F3.5 ., 17.50 |
3 x 4 cm. Dolly F2.9 |
compur .................... 30.00
3 x 4 cm. Gewirette F2
compur ..........cccc....... 50,00
35 mm. Edinex F2 com-
pur with case............. 60.00

4Y%2 x 6 cm. Ihagee Par- |
vola,C.Z.F3.5compur 40.00 |

ABE COHEN"S

EXCHANGE. INC.
120 Fulton Street New York

“The House of Photographic Values”

Better Economy!?

$2.19 per 100 ft.
2 rolls $4.00

prices include processing

By maintaining our own labora-
tories for the processing of CINE
FILM and STILL FILM we can
speedily and efficiently fill your
order at big savings.

Rapid Panchromatic
$3.50 per 100 ft.
Ultra Rapid Panchromatic
$4.25 per 100 ft.

Order two rolls or more and get an
extra saving.

FREE CIRCULAR

sent on request giving details on
our economy CINE FILMS.

MOTION and STILL picture Equip-

ment Bought, Sold and Exchanged
at

FOTOSHOP, Inec.

136-S West 32nd St. New York City
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when the sun is low are the most beautiful
and attractive. For long shadows it is gen-
erally best to get up high not only to in-
clude both subject and shadow in the pic-
ture but also to get the most interesting
perspective.

CRAFT PICcTURES

VER think of collecting photographs
of people in various crafts at their
work? If you haven’t, here’s a thought for
you that should lead to interesting per-
sonal as well as photographic adventures.
You will probably find such old crafts as

“The Puppeteer,” a fine example of
craft photography. A collection of
characteristic poses is worth while

that of the blacksmith, the repairer of
violins, the cabinet maker, most productive
of pictorial material, and if you will direct
your camera to include some such char-
acteristic pose as that shown in the illus-
tration of the puppeteer you will soon as-
semble a collection that will be worth all
the pains involved in making it.

AuTtoMaTiIcC ENLARGER
SwitcH

ORE and more photographic darkroom

routine is becoming less and less
drudgery. The latest device designed to add
to the comforts and conveniences already
available for the darkroom worker is the
so-called Automatic Enlarger Switch. This
instrument, which is equipped with separ-
ate switches for time and focusing and

is handsomely encased in Bakelite. The de-
vice accurately times the exposure required,
which is set by a dial, and automatically
lights and turns off the enlarger light.

ToNING SIMPLIFIED

OLOR prints are all the rage these

days—and it is conceded that a good
color print will always be something to
shout about—but direct color photography
is still a rather complicated process and one
which not all can tackle in the full con-
fidence of achieving success. The toning and
staining of prints, however, by which even
two or three tones may be obtained, is a
simple procedure which anyone can follow.
Burroughs Wellcome & Company have been
putting out their color producing tablets

powered with a synchronous electric motor, |
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BUILD A
PHOTOGRAPHIC
LIBRARY

Leica Manual, by Willard D. Morgan
and Henry M. Lester. A beautiful book
of over 500 pages dealing with all
phases of miniature photography. It
covers such subjects as panoramas,
photomicrography, dental, stage, and
aerial photography, photomurals, infra-
red, and many others. $4.00.

Practical Amateur Photography, by
William S. Davis. Deals with the
whole subject from the origin and
growth of photography to the latest
types and uses of cameras. 264 pages,
illustrated. $2.40.

Photographic Enlarging, by Franklin
1. Jordan. A complete treatise on en-
larging, discussing not only the neces-
sary equipment but all of the dark-
room processing dodges which may
be employed, combination printing,
mounting, and lantern slides. It is
written in a light yet thorough-going
manner, $3.70.

Free-Lance Journalism With a Cam-
era, by Rufus H. Mallinson. Many
serious amateur photographers would
like to know how to make money with
their cameras; here is a complete guide
to that work. It tells not only how to
make salable pictures but also how to
market them. $1.65.

The Fundamentals of Photography,
by C. E. K. Mees. Not only tells how
to take and finish pictures but gives a
solid foundation of the principles of
photography. $1.10.

Portrait Lighting, by Frank R. Fra-
prie. Takes up the rapid development
in the last few years of artificial light-
ing for indoor photography. $2.15.

Modern Development, by F. R. Fra-
prie. Describes all methods of develop-
ment, stressing particularly modern
factorial and thermo methods. All for-
mulas are given. $1.10.

Camera Lenses, by Arthur W. Lock-
ett. Explains simply and clearly, yet
with scientific accuracy, all the under-
lying principles of lenses. 85c.

Infra-Red Photography, by S. O.
Rawlings. A treatise on the use of pho-
tographic plates and films sensitive to
infra-red. Exposure and processing are
fully covered and many formulas are
given for sensitizing. $1.65.

Prices QUoTED INCLUDE POSTAGE
Write to Us

for Advice Regarding Books on
Any Phase of Photography

SCIENTIFIC AMERICAN
24 West 40th Street New York City
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EXPOSURE and DISTANCE
LEUDI

e Smallest in Size

e Least Expensive

e Most Easily Oper-
ated Optical Ex-
posure Meter made

Including Purse

$2.15
BOB

Distance Meter

Small, compact, pre-
cise, operates at a
glance. Indicates correct distance imme-
diately from 314 ft. to infinity. Including
leather case.........ccccocoiiivviiiiciccicie $6 .50

Ask your Dealer or write for Literature

MIMOSA AMERICAN CORPORATION
485 Fifth Avenue New York

SP“‘W" Electric AGITATOR
Ends drodgery—assures uniform de-
velopment, Plugs into ordinary light
}“l;:ll :'lnt. ]sln:lh bnr sr;ﬂll developer.
ully insulated cautiful-
$13-50
ers’ or direct.
SpeedWay
| SAVING BARCAIN BOOK of
ﬁxklnethy!un and pro ln‘vt'.
caming Hersmins g, ui o, moxe
t,a for free bargain book now|
CENTRAL CIHIRA co. Est. 1899

for all Miniature Film Tanks
circuit—timed for American current.
Iy finished—At ynu: deal-
g. Co.
1838 So. 52nd Ave., Cicero, Tll.
’_‘T MONEY

Mustrates latest devehpm ta in

Offerahundredsof amazing, money-
m old camera or equipment trlde.
230 S.Wabash, Dept. X-10 Chicago, U. S.A.

Splendid  opportunities. Prepare in
spare time. KEasy plan. No previous
experience needed, common school
education snificient. Send for Iree
booklet ‘Opponunmes in  Photogra-

particulars and _requirements.
seh ol ol Photog -aphy

2287
3601 Mlchlgan Ave.

hy”',
erican
Chicago, L.

Make this your
life-time career

Wonderful, money-making opportuni-
ties. Men, women. Growing field.
Become a Commercial Photographer ;
a News, Advertising, Portrait or
Motion Picture Photographer. Per-
sonal Attendance or Home Study
training. 26th year. Free Booklet.

New York Institute of Photography
10 West33 Street (Dept. 134) New York

IPHOTOGRAPHY!

Profitable Photography ]
with the
Miniature Camera
By Edwin C. Buxbaum, A.R.P.S.

BES]DES having a considerable

amount of fun with the miniature
camera, making trick ‘shots,” art
photographs, and the like, you can also
use it for special paying. work. This
little paper-bound booklet of 72 pages
tells not only how to make interesting
photographs that are salable to news
agencies or magazines but also gives
many clues to the very large number
of types of photographs that can be
sold. For those who wish to mix profit
with pleasure this booklet should prove
most helpful.—$1.10 postpaid.

For sale by

SCIENTIFIC AMERICAN
24 West 40th St., New York, N. Y.
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for a long time to the great delight of
amateurs everywhere, and their line of
toners and stains should answer practically
all amateur requirements.

A technically perfect chloride or bromide
print, correctly exposed, fully developed,
properly fixed and thoroughly washed, is
essential. Sepia, blue, and green toners are
three popular colors and the brown toner
may be used to modify the color of a sepia-
toned print. A versatile toner is the Copper
Ferrocyanide Toner with which may be
obtained a variety of colors ranging from
warm black to red chalk, and including
various shades of brown, red, and purple.
The different colors are realized by vary-
ing the period of toning. For most of the
toners only one bath _and a short period
of washing are all the work required.

The stains stain the paper and the emul-
sion, leaving the black image unaffected and
are effectively combined with toners to
produce unusual.color results.

ProJECTED Back-
GROUNDS

EN spotlighting the background in
portraiture, interpose a cutout be-
tween the spotlight and the wall or what-
ever plain light-toned background you may
be using and thereby considerably improve
the resulting portrait. Generally, in this
type of background, it will be necessary to
so light the subject as not to show his or
her shadow on the background. The possi-
bilities in this connection, it is readily ap-
parent, are limitless, for not only may one
project a design on the background but a
whole scene as well. A projected cutout
is an excellent means of giving your por-
traits an individual twist.

Tray CLEANER

TIP from the professional on how to

clean those stained trays: Dissolve 4
ounces of potassium bichromate in 16
ounces of hot water and add 4 ounces of
commercial sulphuric acid. After swishing
this solution around in the dirty tray for a
couple of minutes, rinse the tray with clean
running water. This cleaning solution can
be used a number of times.

WRrITE Your OwnN TiTLE

NAPSHOTTER Snapshot!” is this
department’s feeble first attempt. Or
perhaps, since this department is written

g
“Snapshotter Snapshot!”
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Bass says: “Take SOUND
Movies as EASILY as
Silent—"

$350 RCA 16 mm.
SOUND CAMERA

News model ready
$210

touse—1" F3.5 lens,
built-in Microphone
and 3 dry cells
As world distributor Bass

now offers these RCA
SOUND Cameras at a sub-
stantial saving of 40%.

Write for free literature
and list of equipment.

Welta
Perle

Roll film

Camera

$4.2.50

Half # 120 film. ..

takes 16 shots 1% x
2% . Choice of CASSAR ANASTIGMAT
F :2.9 or Meyer Trioplan F :2.9. Compur
shutter self-erecting.

® VYoigtlander Duo Bessa

8-2% x 2% or 16 half size. Exclusive shutter to
1/125th sec. Remote release . . . brilliant and direct

finder, Voigtar F:4.5 lens. Easily worth$
$45 . . . at BASS.. .

@® Foth Derby

Minicam of ultra value—focal plane
shutter to 1/500th. Delayed action . $23 75
50 mm. Foth Anastigmat F:3.5 at Bass

@® Welti Miniature

A superb camera. 36 shots—with Xenon
TF:2 lens. Rapid Compur to l/oOO $67 50
Special at BASS..

Send for new free Bargaingrams: Sec.
1—16 mm. #224. Cine. Sec. II—35

#216. Sec. III—Text Books
#220 Sec. IV—Still Cameras #223.
Sec. V—Lenses #221.

AS S}

CAMERA CO.

Dept. AD, 179 W. Madison Street
Chicago, Ill.
Camera Headquarters for Tourists
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MODERN
CHEMISTRY

"OUT OF THE
TEST TUBE

b
Dr. H:
N. Holmes

Dr. Holmes,

professor of
Chemistry at
Oberlin Col-
lege, is interna-
tionally known as
author and lectur-
er. He is one of this

country’s most distin-
guished chemists, a
past Division Chairman

of the American Chemi-
cal Society, and author of

10 standard works on chem-
istry.

His researches have yielded original and im-
portant contributions to man’s present-day
knowledge of Chemistry. “Out of the Test
Tube” compresses the complete fascinating
story of chemistry into one breathtaking
volume in non-technical language PROFUSE-
LY ILLUSTRATED—83 unique pictures.

Using plain words, Dr. Holmes reveals HOW
chemistry is changing EVERY phase of your
daily life—your health, your job, your liv-
ing conditions, your future prospects!

PARTIAL CONTENTS

The Chemist—Key Man of

"The best pop~
ular discussion
of chemistry
since the pub-
lication of

ence Editor,
Scripps-
Howar

Newspapers.

Money from Smoke? @

“Black Magic’> Harnessed
o High Explosives ® Chain-
ing the Sun e

Chemistry of Plastics ®
Soil Chemistry and The
Farm e Fertilizers -—
Chemical Keys to Mother
Earth e

Minerals — the Key to
World Power ® Wartime
Chemistry ® Photosyn-
thesis ®

Bacteria—Helpful or De-
structive ® Hydrogen’s
Amazing Story ® The
Elixir of Life ®

Smashing Uranium e Hel-
ium—Conqueror of Gravity
® Food from the Air o
Sulfur—Brimstone or Cor-
nerstone @

Fuels—Present & Future—
Coal, Oil, Alcohol, Solar
Energy ® Atomic Energy,
Natural Gas @ How Sweet
is Sugar? e

Research and the “Talk-
ies’”” ® The Automobile’s
Debt to the Chemical
Laboratory e

The Saga of Steel ® Form-
ulas—and How to Read
Them @ The Terrible
Termites ®

Industry ® The Chemist’s
Language ® Cellophane e
Chemistry, Alchemy, and
“Gold” from Lead ®
Housing of the Future ®
The Future of Chemistry
o Freezing and What it
Does ®

Silks and Cellulose ® In-
sects — Man’s _Allies or
Enemies o Fats—Their
Place in Industry @
Vitamin Facts and Mean-
ings ® Yeasts ® Chemistry
and Medicine ®
Ultra-Violet Rays, Infra-
Red Rays, Cosmic Rays,
X-Rays ® Meteors @
Air-Conditioning ® What
Transportation Owes to
the Chemist ® Indispens-
able Glass ®

Synthetic Rubber ® Rayon
Chemistry @ Safety Glass
® The Chemistry of Nutri-
tion ®

“Farm Factories® ® Tell-
ing the Earth’s Age ®
Hormones ® Aluminum’s
Fight for Supremacy e
Chemistry and Aviation @
Sugars and Sweetness ©
Bacteriology Dependent
upon Dyes ® The Business
of Chemistry @

And many other vitally absorbing subjects

for free examination.

price will be refunded.

$3.00 with
charges.

EMERSON BOOKS, Inc., Dept. 576-K
33 Sixth Ave., New York

Send me a copy of OUT OF THE TEST TUBE
I will pay $3.00 plus a
few cents delivery charge, when the book arrives.
T understand that if it is not entirely satisfac-
tory I may return it within 5 days and purchase

Address.......ccovvinnn

D CHECK HERE if you wish to enclose only
coupon,
(Same money-bhack guarantee.)

thus saving delivery
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| for photographers, you will prefer Burns’
Oh wad some pow'’r the giftie gie us
To see oursel’s as others see us!
Anyway, the next time you visit the zoo,
why not train your camera eye on your
fellow-hobbyists as a change from animal
hunting?

PARADES

] ARADES sometimes offer unusual pho-
tographic opportunities and are always
worth watching with pictures in mind. “On

“On Guard”

Guard” shows one way of converting an
ordinary parade scene into something bet-
ter. The large form of the police horse’s
head and neck in the foreground makes for
effective pictorial balance, as well as con-
trasting mood—the ardor of the parade
leader and the watchful impassivity of the
horse’s countenance.

SPRAYING PHOTOGRAPHS
oN WaLLs

ORD comes from England of the

development of a new type of wall
decoration by which any wall surface may
be sensitized by spraying it with a photo-
graphic emulsion, an image projected upon
it by the usual enlarging method, and then
the developer and fixing solution sprayed
on the wall to complete the printing routine.
The whole thing seems fantastic and to
the cradle watchers of the last century, who
nursed photography until it was well on the
way to its present healthy and vigorous
state, might have seemed an impossible day
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dream. But the fact remains that there is
no if or maybe about the matter; it has
been done and the inventors, Eugene Mollo
and Paul Lamboit, are proving it every
day.

Mr. Mollo, in describing the process,
which, incidentally, is based on a patented
formula, sees the new method “a practical
and commercial proposition” for decorating
large surfaces by means of photography
and as greatly enlarging “the decorative
possibilities of the photo-mural, for by
means of it jointless photographs with a
hard washable surface can be produced not
only on a flat wall but also on any bas-
relief, curved, corrugated, or fluted sur-
faces.”

MAKING HASTE SLowLy

WNERS of cameras equipped with

F:4.5 lenses who have wished on cer-
tain occasions for speedier lenses may take
comfort in the fact that some workers have
been able to overcome the difficulty of
“stopping” night action scenes by waiting
for the “moment of suspended animation”
when action stops for a brief interval. One
man recently succeeded in “stopping” a
trio of acrobats with a 14th of a second ex-
posure at the full opening of his F:4.5 lens.

CARRYING CASES

AMERAS with exposed lenses and

range-finders or view-finders should al-
ways be protected, when not in use, by a
carrying case of some kind or other. Fine
leather cases may be purchased, of course,
or, with a little ingenuity, you can make
your own to your own design and taste.
Leather or heavy cloth are suitable ma-
terials.

RooF PicTURES

ANY of us never get to see the roofs

of the houses we live in. And that’s
a great pity, because there’s many a good
photographic shot available from a roof-
top vantage point. With all proper modesty,
this department submits the accompanying
illustration as an example of the possi-
bilities.

Silhouettes and clouds, from the roof-top
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YK Newark

Taxiing down to the end
of the runway, the pilot revs
up each Wasp engine. The
co-pilot radios to the signal
tower, "O. K. Newark”, The dis-
patcher flashes back “Go Ahead".
5 The pilot gives full throttle. The
% Hamilton Standard Constant
Speed Propellers bite into the
air at 2250 r.p.m. Andin a
flash you are soaringon your
three-mile-a-minute trip...
as gracefully as any bird.

THE SCIENTIFIC AMERICAN
DIGEST
(Continued from page 225)

cigar or cigarctte butts on a rock or in
mineral soil. He does not even throw “dead”
butts into brush, leaves, or pine needles. He
drops them into the dust of trail or road
and tramples them, to be doubly sure they
are dead.

The careful smoker not only observes
these rules but while traveling through
forest, brush, or grassy land smokes only
in a safe place where there is no inflam-
mable material, or inside a vehicle with an
ash receptacle.

SHORTER SYPHILIS
TREATMENT

HREE Chicago scientists believe that

they have succeeded in decreasing ma-
terially the long period of treatment neces-
sary for persons who have syphilis in its
early stages. They further feel that their
methods bring the eradication of the disease
in its early stages one step nearer realiza-
tion,

Dr. Clarence A. Neymann, Dr. Theodore
K. Lawless, and S. L. Osborne have merely
combined the recognized fever and drug
treatments of syphilis, and the results, re-
ported in the Journal of the American
Medical Association, have been highly satis-
factory.

The average time consumed in this com-
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E | bined treatment is 42 days. An average of

i five sessions of fever were given each pa-
itient and an average of five injections of
neoarsphenamine were given during the
treatment period. A small amount of bis-
muth salicylate was also used.
1 Fourteen cases of early syphilis were
treated with hyperpyrexia; that is, the pa-
| tients were given a high fever. Half of them
simultaneously were given arsphenamine
iand bismuth compounds.
| The seven treated by fever therapy alone
"developed further signs of the disease. The
| seven given the combined treatment have
'shown no clinical signs of syphilis for
- periods ranging between five and eighteen
"' months,

“This entire treatment presupposes an
organized expert medical and nursing staff
| trained in giving hyperpyrexia treatments
"and the hospitalization of the patient during
24 hours for each session of hyperpyrexia,”
| the three medical scientists state.—Science
Service.

' SOYBEAN ADHESIVES

i QOYBEAN meal, after the extraction of
the oil used in paint and as a food, con-
I'tains a large proportion (41 percent) of a
! protein resembling the casein of milk. This
_protein is used in making glues for manu-
‘facture of plywood; as much soybean glue
"is used in the United States as of all other
plywood glues combined.— D. H. K.

‘ PeErrEcT WHITE IMPOSSIBLE

ERFECT white exists only as an unat-

tainable scientific standard. All sub-
[ stances filling the layman’s conception of
whiteness are actually darker, grayer than
the perfect white. The nearest colors to the
perfect white are those of the purest chalk :
or a very thick layer of new-fallen snow.
But even these fall short of science’s rigid
standard. The increasingly wide use of the
word white in connection with commercial
articles, however, especially in advertising,
made scientific recognition imperative.

Research to determine a method of grad-
ing these varying shades of white was un-
dertaken in the Massachusetts Institute of
Technology color laboratory. The results,
which constitute the basis of all modern
discussions of whiteness, have been ex-
plained by Dr. David L. Mac Adam, of
M.LT., who conducted much of the re-
search.

All substances which are ordinarily called
white, he told the conference, differ from
the perfect white in one of two ways. All
are darker, grayer than the perfect white.
Some may show no other difference, and
these are scientifically regarded as grays of
differing degrees of brightness, They are
commonly called whites, however, the
brighter substances being regarded as .
whiter than the others.—Science Service. :

CANADA Propuces Most
PraTiNum

LATINUM first became known to Eu-

ropeans early in the 16th Century when |
it was discovered with gold in the river |
beds of what is now Colombia, South Amer- ‘
ica. Later the important deposits in the
Ural Mountains were discovered. Then its |
existence in the copper-nickel ores of the
Sudbury district in Ontario, Canada, was
noted, and finally it was found that the[
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gold ores of South Africa contained sub-
stantial amounts of the metal. Today Canada
is the most important platinum-producing
country and Russia is second.

More RESEARCH—
LeEss UNEMPLOYMENT

ESS unemployment and perhaps no job-
less at all would be the state of the
nation if industrial research were done by
more and better people. This is held to be
“perfectly obvious” by Dr. Willis R. Whit-
ney, General Electric’s vice president in
charge of research, quoted in a Science Ser-
vice report.

Always there is an increasing circum-
ference of untested assets about us and an
infinitely fertile area for progress just ad-
jacent to the known. New industries may be
put into action at any instant, Dr. Whitney
said, by the maturing of some new crop of
facts, materializing into gadgets.

Dr. Whitney is himself a leader in applied
physics and he was for many years director
in the General Electric Research labora-
tories.

“Is it enough in a research laboratory to
tackle known difficulties, to improve output
and to analyze competitors’ methods and
products?” Dr. Whitney said in a Sigma Xi
address. “The answer is, no! And this leads
to asking how far afield should a research
laboratory go. The aims of the research
group should include protection of the in-
dustry against the sure obsolescence due to
new discoveries by someone. Discoveries
made entirely outside an industry may dis-
concert and injure it. They may stop the

Qo Bhasd!

No transport plane takes off
until the dispatcher and the
pilothavecheckedthe weather
at every point along the line.
At every moment of your trip
you are in the personal care
of these trained men, see-
ing that you get there
swiftly and surely.

United Airlines is now flying
50,000 miles daily with
Pratt & Whitney's de-
pendable Wasp engines.
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earning power of conservatively invested
capital. The harness men and carriage
builders of the early days were more or less
embarrassed by the oncoming automobile
makers, because there was little in the
harness or wagon business to anticipate the
gasoline engine. Research on the old ground
is not enough. One must assume that ad-
vances will be continually made in all indus-
try, and try to be party to it ...

“Research is the result of child-like in-
quisitiveness, and we are likely to check
that inquisitiveness, as we do a child’s, be-
cause we are lazy. It is easier to plan ex-
perimental work close to the old home acre,
so we do. In electricity, for example, I can
think only in terms of wires, magnetic fields,
and wavelengths, so I lazily encourage in-
quisitiveness only about adjacent areas. So
much has been accomplished with 25 and
60 cycles and a few selected high frequen-
cies in radio, and even with zero frequency
itself, that wavelengths between zero and
infinity are subjects for research—simply ad-
joining fields. But this, too, discloses lazi-
ness, ignorance, and conservatism, because
I have thought only of the obvious. I may
have actually forgotten that I never knew
what electricity is, and am ignorant of what
it might do if freed from the shackles which
limited knowledge has forged. We almost
need to provide more ‘accidents,” for it is
frequently the unexpected effect which
drives a researcher into a new and produc-
tive field.”

A VisIT TO THE
“HINDENBURG”

E delayed our visit to the Hindenburg
until its third trip to Lakehurst so as
to avoid crowds. Thanks to the courtesy of
Captain Anton Heinen (one of the con-
structors of the Shenandoah, now back in
service with the Navy), we were privileged
to visit not only the passenger and naviga-
tion quarters but to walk along the interior
keel through every part of the huge ship.
The Hindenburg is just as advertised. It
is a marvellous piece of engineering in con-
ception and detail. Notes in previous issues
have covered the airship rather fully, but
we cannot resist setting down some personal
impressions.
Seen from below, the engine gondolas look
tiny and difficult of access. But when reach-

— - I —
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ed through the keel and commodious side
walks and gangways, they are found to be
roomy and comfortable. The mechanic who
is constantly on watch in these gondolas
should have little difficulty in his task of
maintenance and minor adjustment. It
seems a pity that because there is no helium
in Europe, the engines have to be placed
outboard. In the United States, with our
large supplies of helium, we can house the
engines inside the hull with much aerody-
namic saving.

The Hindenburg must navigate with ex-
ceeding smoothness since no provision is
made for securing crockery, flower vases, or
even bottles from sliding or shaking off the
tables. A small vessel on the high seas gives
the diner infinitely more trouble. The crew
eats very well, which is a good omen for
the passengers.

When a passenger wishes to leave the
smoking room, a bell rings and warns the
steward who alone can open the airtight
double door. A lighted cigarette near escap-
ing hydrogen is so great a hazard that no
passenger can complain of this precaution.

The noise level of the Hindenburg is so
low that passengers can hear the shouts of
people on the ground 500 feet below.

The man who operates the elevator con-
trols in the navigation cabin stands side-
wise to the direction of travel; therefore he
feels the pitching of the ship and does not
have to observe his inclinometer so closely.
Elevator man and the steersman are normal-
ly relieved of strenuous effort by the inter-
position of an auxiliary engine, but in rough
weather the auxiliary engine is cut out,
because manual control is so much more
rapid, and because the steersman should
“feel” the ship.

Men and officers have the same stamp as
men and officers in the merchant marine.
Are seamen and airshipmen selected for
their steadiness of character, or does steadi-
ness of character develop at sea and in the
air?

On the third trip back every imaginable
small article was carried on the ship be-
sides mail. But there was one large object.
This was the Wright Whirlwind powered
Beechcraft biplane, which Mr. and Mrs.
James Haizlip, two famous racing pilots,
and their son James, Jr. were taking with
them to Europe. Mr. Haizlip is the former
holder of the transcontinental speed record

Loadmg a light plane on the Hindenburg
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WAVE LENGTH, MILLIMICRONS

Document glass passes but little of the ultra-violet

of 10 hours, 19 minutes. One of our photo-
graphs shows the first airplane to be ferried
to Europe by airship, while it is being
loaded into the hull.—A4. K.

Soviers FicaT RELIGION
Wite CHEMISTRY

N the effort of the Soviet government to
destroy religion in Russia, many of the

experiments familiar to the users of toy
chemical sets are being employed, according
to Rudolph Seiden writing in Industrial and
Ensineering Chemistry.

Among the experiments shown to young
people by the anti-religious lecturers are:
turning of water to “blood” by mixing solu-
tions of ferric chloride and ammonium
thiocyanate; the transformation of water to
“milk” by mixing barium chloride and so-
dium sulfate; making “wine” from water
with phenolphthalein and an alkali; and
production of a pillar of cloud with hydro-
chloric acid and ammonia. Miraculous pic-
tures are made to appear by exposing a
cloth or paper previously treated with cad-
mium, bismuth, manganese, and lead salts
to hydrogen sulfide. Fires are made to light
themselves by dropping alcohol onto potas-
sium permanganate moistened with sulfuric
acid. These and numerous other simple
chemical reactions are explained, according
to Mr. Seiden, as the way in which the
miracles of religion were produced. In
America children play with chemical sets
and perform similar experiments, but with-
out injury to their religion.—D. H. K.

DocuMENT GLASS

HE production of “document glass,’

which is designed to protect valuable
manuscripts from the deterioration caused
by harmful light rays, is announced by the
Pittsburgh Plate Glass Company. Developed
to meet a growing demand by museum
directors and curators of collections of rare
manuscripts, document glass filters out the
ultra-violet portion of the spectrum, expo-
sure to which causes discoloration of paper
and fading of ink, at the same time giving
complete visibility by transmitting the
visible light rays.

Development of document glass was based
on the fact that the ultra-violet portion of
the spectrum is most destructive to paper
stocks and inks of various kinds, as estab-
lished in research activities carried out at
the Swedish National Testing Institute in
Stockholm. The most active light rays are

1

those beyond the range of the visible spec-
trum in the short-wave region of ultra-violet
(shorter than 400 millimicrons).

After considerable experimentation with
chemical ingredients designed to transmit
the visible light rays and filter out the ultra-
violet, document glass was perfected. Com-
prehensive tests reveal that it transmits only
3 percent of the invisible radiation just out
of the visible range, yet has a relatively
very high transmission within the visible
portion of the spectrum. The chemical ele-
ments which give the glass its non-actinic
quality impart to it a very faint pink tinge,
which in no way interferes with visibility.

With the extremely low ultra-violet trans-
mission effected by document glass—by far
the lowest obtainable with any glass of com-
parable visible transmission—the fading of
even the most delicately colored ink and the
deterioration of the paper should be almost
wholly prevented.

MotHERS’ MILK FOR
PREMATURE BABIES

NEW process of quickly freezing moth-

ers’ milk, thereby preserving it in per-
fect condition indefinitely until it is needed
by prematurely born or seriously ill babies,
was recently demonstrated by the Children’s
Welfare Federation at its offices, 325 East
38th Street, New York City.

The process, invented by Washington
Platt, a scientist in the research laboratory
of The Borden Company, and worked out
in conjunction with Dr. Paul W. Emerson
of Boston, makes it possible for the first
time to freeze and keep mothers’ milk for
several months or more, transport it, and
feed it to prematurely born or ill babies
without the necessity of any subsequent
action other than thawing and warming.
The process has been licensed to the Fed-
eration, without charge, by The Borden
Company.

Mothers’ milk is regarded by doctors as
an absolute necessity for premature babies
but their mothers generally are unable to
nurse them. This creates a demand which
the Mothers’ Milk Bureau strives to fill.

Mr. Platt, in explaining the process, said:
“Human milk is a much less stable emul-
sion than cow’s milk and therefore the for-
mer is more difficult to freeze in such a way
that the emulsion will be preserved and the
milk remain digestible by infants. It is
common knowledge that milk frozen in the
ordinary manner, comparatively slowly, has
the emulsion partially broken. And it is
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widely recognized by the medical profession
that frozen milk may be the cause of di-
gestive disturbances in infants.

“However, numerous clinical tests, par-
ticularly by Dr. Paul W. Emerson of Boston,
have definitely established the fact that
human milk frozen by the new process is
entirely suitable for young infants. Our
process provides for the freezing of mothers’
milk under such conditions that upon
thawing the natural emulsion will remain
substantially unbroken and the other char-
acteristics will remain sufficiently unchanged
so that the thawed product will be suitable
for infant feeding.”

A study made by Dr. Walter H. Eddy of
Teachers College, Columbia University,
showed that frozen human milk as com-
pared with unfrozen milk has lost none of
its vitamin content. Moreover, frozen human
milk does not differ from fresh milk in
total solids, fats, carbohydrates, or pro-
teins.

More TELEVISION

ELEVISION engineers are constantly
studying the problems of cathode ray
transmitting and receiving equipment. One
of the latest demonstrations—in the nature
of a progress report—was staged by the
Philco Radio and Television Corporation.
Using a 345-line picture, they were able to
show a reproduced image approximately
nine by eight inches in size that gave fairly
good definition of the transmitted objects.
Indoor scenes under artificial light and ex-
teriors with natural lighting were satisfac-
torily transmitted by radio over a distance
of approximately seven miles.
Although receiving equipment is not as

Above: Front view of an experi-
mental television receiver. Right:
Rear view, showing self-contained
equipment. Upper right: Television
image (reduced) as seen in mirror

yet available for the general public, the
engineers have designed their apparatus
along the lines of a standard home sound
broadcasting receiver. The images are
viewed by reflection in a mirror located in
the slanting top of the console cabinet.
These receivers are designed for reception
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of both sound and television signals and
contain 36 tubes exclusive of the cathode
ray tubes. It is estimated that if and when
such receivers appear on the market, they
will retail for approximately 500 dollars.
This, however, cannot take place until sat-
isfactory transmission facilities are made
available and programs have been worked
out,

Much of the experimental work being
conducted today is directed toward the so-
lution of problems of transmission and
toward a study of reception under varying
topographical conditions. Because of the
extremely short wavelengths used for trans-
mission, it is necessary that everything
possible be found out about the actions of
these waves in cities, towns, and country,
before definite plans can be made for the
erection of permanent transmitting stations.

In spite of the development work being
done, it appears that the statements made
in the editorial on page 9 of the July 1936
issue of Scientific American still hold good.

EPHEBOGENESIS

HE discovery that ephebogenesis—re-

production with only male cells present
—is perfectly possible in nature, has recent-
ly been demonstrated by Dr. E. Newton
Harvey, Princeton biologist. Parts of the
eggs of sea urchins which contained no
female nuclei were found to be capable of
development by whirling into living organ-
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Centrifuge-microscope that proved
ephebogenesis possible in nature

isms in a new centrifuge microscope de-
veloped in the laboratories of Bausch &
Lomb Optical Co.

This “cell carousel” is a rotor mounted
on the shaft of a fast electric motor. Inside
the rotor a system of microscope optics and
prisms has been built to reflect light up into
the eyepiece. At 10,000 revolutions per min-
ute the light impulses reaching the eye are
of the order of 1/300,000 of one second, but
repeated 10,000 times a minute the impulses
give the impression of a continuous image.

The force developed by this centrifuge is
12,000 times that of gravity. In other words,
one ounce placed at the location of the speci-
men slide on the periphery of the rotor and
traveling with a speed of four miles a min-
ute produces an outward pull of 12,000
ounces, or 750 pounds. As the cell is
whirled, the molecular particles are sep-
arated according to their specific gravity.
The action on the cell results in an accelera-
tion of the process of sedimentation.

SeTrs TypE oN FiLm

MACHINE which will produce auto-
matically photographed lines and col-
umns of reading matter on film, for printing
by lithography or rotogravure, without the
intermediate use of type, has just been
patented.

Commercial lithography and rotogravure
are processes which employ metal plates on
which the text matter had previously been
photographed. In order to obtain such a
plate the required reading matter must first
be set up, or cast, in type and a proof pulled
to obtain a copy on paper. This copy is then
photographed on a film and the film trans-
ferred to the zinc plate.

To set up type for the purpose of printing
a single copy—which is all that is required
—is costly and time-consuming and is an
item of major expense in lithographic and
gravure printing. The new machine entirely
eliminates type and type-casting from the
process and produces directly, by photo-
graphic means, justified lines or columns of
text without the need of a “first copy”
printed from type. It accomplishes this by
using some of the principles of the linotype
machine invented by Mergenthaler, the 50th
anniversary of which invention is being
marked during the current year.

In the Mergenthaler linotype a line of
individual molds or matrices bearing en-
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graved type-characters is assembled and the
recesses filled with liquid metal. The metal
is allowed to cool, the matrices removed and
the result is a “line o’ type” composed of
the characters engraved on the matrices. In
the new machine, the photo-linotype, the
engraved matrices are replaced by matrices
bearing type-characters suitable for photo-
graphic reproduction and a camera device
is substituted for the metal-casting mechan-
ism.

In operation, the machine, instead of pro-
ducing cast lines of metal type-characters
on bars or slugs, produces photographed
lines of type-images on a roll of film. Be-
cause the operations of the machine are
automatic and the film may be of any length
desired, it is possible to set up, if necessary,
the composition of an entire book on a con-

tinuous roll. The film, which carries the |

241

Mew 1936 Modlel G43

SOUTH
BEND

LATHEWSS

Write for details on this 9 in. x 3 ft.
Workshop Precision, back-geared,
Berew - cumng Lathe. ﬂ(ade in 8 differ-
ent drives, 4 bed lengtha. Easy Payment
Terms urrangad at low cost per month,

Full information on request,

WEIGHS
@ 310 Lbs. Crated
WRITE FOR|
CATALOG

photographed type-text, takes the place of |

the “first copy” which heretofore had to be
printed.

The photo-linotype offers many other ad- |

vantages to lithography and rotogravure,
such as the ability to obtain many sizes from
one size of matrix and various designs of
type-faces by the use of screenings. It is
believed that the machine will reduce ma-
terially the cost of these processes of print-
ing.

The photolinotype is the invention of
Samu-El Ish-Shalom, a typographic engi-
neer, and Dr. Otto 1. Bloom, a New York
physician.

THE ScIENCE OF BREATH

EN Dr. J. McKeen Cattell became

professor of psychology at the Univer-

sity of Pennsylvania in 1888, he was the

first occupant of the first chair of psychology
in any university.

The word psychology, of Greek origin,
means literally “science of the breath,” and
was given that meaning because the Greeks
associated the breath with life itself. When
they observed the breath leaving the body
of a dying person, they felt that with it
went the soul. So the science of breath
meant the science of the soul.

Later when the soul came to have a dif-
ferent and more specifically religious mean-
ing, psychology was called the science of the
mind. Still later it became known as the
science of consciousness. Much more re-
cently it has been proposed that it should
be called the science of behavior.

This development of the term psychology
suggested the following witticism quoted by
Dr. Samuel W. Fernberger, of the Uni-
versity of Pennsylvania, in his new book on
“Elementary General Psychology.”

“Psychologists first lost their breath, then
they lost their soul, then their mind and
now, with the developing interest in reac-
tions, they are rapidly losing conscious-
ness.”—Science Service.
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SING the Munsell system of color de-

seription by cable, a week is saved to
American fashion designers in duplicating
the latest colors of Paris fashions. Colors can
be more accurately described for commer-
cial purposes by those characteristics which
the human eye recognizes than by the more
exact methods of spectrophotometry, accord-
ing to Walter M. Scott of Gustavus J.
Esselen, Inc. The eye readily differentiates
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Grinds, drills,

engraves, routs,
carves and speedily
cloes many other slow
hand jobs for home,
~cheol or shop. Strong,
powerful, yet handles as lightly
as a pencil. Welghs 6 oz Plugs
m any light socket A. (. or D.

110 V universal motor. About
18,000 R.P.M. Efficiently cooled.
Universal collet chuck. Oilless
self-aligning ball thrust bear-
¥ ings. Order on 10 day money
) back trial or send for free com-

ONLY = plete Moto-Tool booklet.
$985k%

Utility Tool Set of 20 general
SENT POST PAID

10
DAY

MONEY
| BACK TRIAL

aceessories for all types of Moto-
Tool work, $3.75.

DREMEL MFG. CO.
2010-CT, Racine, Wisc.
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I’ATEETS

INVENTORS
Write for these Books

YAN you answer these questions: How do the

Patent Laws protect an inventor? What is the
first simple step to take to establish a claim to an
invention? What kind of a sketch or drawing is
needed? When is a model needed? What can an
inventor do to secure financial assistance? What can be
patented? How can a man go about selling an invention?
These and many other points are covered in the two books
shown here. Both of them are yours for the asking.

HOW WE HELP
INVENTORS

f{ Tor thirty-seven years, it
J§ has been our business to
help inventors; to assist
them in securing all the
protection to which they are
entitled. Ve tell you how
to avoid pitfalls. We en-
deavor to keep expense
at a minimum and ar-
range deferred payments
when needed. The facts in
these books can be worth
much to the man with a

practical, useful, salable
invention. Write us a
ecard or use the handy

Baak of § i coupon. Copies will be
Llweslluns sent with our compliments.

about Selling

Imremions VicToRr
- vANS & Co
' .
| VICTOR ). EVANS & CO., |

Registered Patent Attorneys, |
' 737-L_Victor Building,

Washington, D. C. |
' Send at once a free copy of your book, ‘‘Patent I
' Protection.”” and your special booklet of ‘‘Sugges-

tions on When and How to Sell an Invention.” I
I Name ..., |
l Street and No. l
I City or Town l
l R o R R R I

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 eom-
plete report backed by thirty years’ experience,
(Confidential service; bank references furnished.
Modern equipment. Ve also manufacture inven-
tions in any quantities at low cost. Free booklet
““Making Inventions Pay’’ sent on request.

CRESCENTTOOL COMPANY, Dept. H, Cincinnati,0.

THEODORE H. RUTLEY

Patent Attorney
Patent Office Register No, 13.938
512-A Colorado Bldg. Washington, D. C.

INVENTORS

TIME COUNTS—don't risk delay in
patenting your ideas. Write for new F REE
ook,

“Patent Guilde for the Inventor™
Invention'
charge for preliminary information,
CLARENCE A. O'BRIEN & HYMAN BERMAN
Registered Patent Attorneys
548-L Adams Bldg., Washingten, D. C.

and “Record of form. No

E—m)erimental and Model Work

Tine Instruments and Fine Machinery
Inventions Developed
Special Tools, Dies, Gear Cutting, Ete.

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

FOR INVENTORS

Experienced Services of a Con-
sulting Electrical Engineer.
Confidential service. Low Rates.
Write for details.

A. S. NORCROSS

49 Summit Street Newton, Mass.
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hue (the position of a color in the spec-
trum), value (the net relative reflective
power of the color as compared with mix-
tures of pure white and pure black), and
chroma (the strength or depth of the par-
ticular hue). The system of color specifica-
tion or description developed by Munsell de-
fines these three characteristics by simple
numerals and letters in such a way that any-
one with a little experience can readily
duplicate any color from its Munsell value.
Pink may be accurately described for pur-
poses of duplication by the symbols 5R8/2,
indicating that its hue is 5R, its value 8,
and its chroma 2. These symbols, widely
used in the textile and printing indus-
tries, specify an exact color and only one.

—D. H. K.

RopeEnT AND Buc
CHISELERS

RON bars may imprison a tiger and a

screen may stop a ﬂy, but some insects
and animals are equipped with chisel-like
jaws and teeth which can cut through metal.

California lead-cable borers, for example,
often damage aerial telephone and high-
tension lines in or near forests by boring
holes in the lead sheathing. They do not
eat the lead. They bore holes in it to
establish new homes. Then moisture usually
short-circuits the electric current. Linesmen
for telephone and power companies call the
borer “the short-circuit beetle.”

Many other wood-boring insects easily
chisel their way through lead and tin signs
which block their passageways and exist on
trees, according to entomologists of the De-
partment of Agriculture. Hickory bark,
which is even harder than most lead and
will often deflect the blow of a sharp ax,
isn’t too tough for hickory-bark beetles.
They bore through the bark rather readily.
The sharp jaws of Lyctus beetles, often
found in seasoned hardwood lumber, en-
able them to eat through certain kinds of
tin and lead which block their passageways.
Termites, in biting wood, grind it into a
powder.

Rodents occasionally use their hard, sharp
teeth on metal. Curious squirrels sometimes
gnaw aluminum identification tags off
trees. The ground mole sometimes gnaws
into concrete, and cases of rats cutting
lead pipes in buildings are not uncommon.

CORN NEEDS MAN
MAIZE, or Indian corn, is the

most completely domesticated
grain in the world as it is quite in-
capable of maintaining itself except
through man’s cultivation. Further-
more, the oldest corn of primitive
man was as highly developed bo-
tanically as any corn known today.

ErLecTRICAL PENCIL
Marks METALS

NEW and inexpensive portable tool

for marking on practically any mate-
rial, whether metal or non-conductor, is an-
nounced by the Ideal Commutator Dresser
Company. Legible and permanent records
can be quickly, easily, and safely made on
all metals and their alloys; on dies, tools,
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plates, sheets, shapes, rods, forgings, cast-
ings, pipes, equipment; and also on glass.
pottery, ceramics, hard rubber, Bakelite,
plastics, fiber, and similar materials.

The Ideal Electric Marker is 6% inches
overall, weighs two pounds, and is as easily
handled as a pencil or crayon. In fact it
resembles an enlarged pencil with a small

e,
Writing on metal with new pencnl”

motor where the eraser should be. It re-
quires no cabinet, auxiliary controls, rheo-
stats, or transformer for operation. The
point does not stick in the marking surface.
It makes permanent lines, cut into the sur-
{ace, that can not be removed by ordinary
wear and tear of handling.

This new marker operates on 110 volt, 60
cycle current, and consumes approximately
75 watts. It can be furnished for other
standard voltages and frequencies.

CoNTINUOUS PRODUCTION
OF MIRRORS

S a result of the application of a new
continuous process to the silvering of
mirrors, many parts of the operation are
shortened and better mirrors produced. The
old process of hand-leveling the glass to re-
ceive the solution from which silver is de-
posited has been eliminated by the use of a
carefully leveled conveyor belt. Backing of
the deposited silver layer with shellac and
quick drying paint has been replaced by a
method of mechanically depositing copper
directly on the silver. The whole operation
requires about half an hour and handling
of the plates has been reduced to a minimum
to prevent scratching.—D. H. K.

Sun Lamps

IN 1927, the National Bureau of Stand-
ards published the statement that, of
all the artificial illuminants tested, the car-
bon arc is the nearest approach to sunlight
in spectral-energy distribution.

This statement of an observation that was
already known in a general way is, of
course, not an endorsement of any make of
lamp by the National Bureau of Standards,
yet this brief and incomplete item was
seized upon for sales promotion of carbon-
arc lamps. The Bureau, therefore, in Tech-
nical News Bulletin 140 (December 1928)
issued a supplementary statement on “The
carbon arc versus sunlight,” in which it is
pointed out that while it is true that, of all
the artificial sources available, the spectral
radiation from the carbon arc is the closest
approach to sunlight, even this source is
far from being an exact match of sunlight
in spectral intensity. It contains ultra-violet
radiation of very short wavelengths and in-
fra-red rays of long wavelengths which are
not found in sunlight.

By covering the carbon arc with a screen
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of special glass it is possible to shut out
the ultra-violet of short wavelengths and
infra-red rays of long wavelengths. Never-
theless, there remains a selective emission
band of ultra-violet radiation (the “cyano-
gen band”), the intensity of which is far
in excess of that observed in sunlight.

For some years sales-promotion literature
containing quotations from the 1927 state-
ment has been in abeyance. Recently this
incomplete statement from it, with no refer-
ence to Technical News Bulletin 140, has
been revived in advertisements of “health
lamps” and “sun lamps,” with the inevita-
ble result that the Bureau receives repeated
requests regarding the reliability of the
claims made for such lamps—including car-
bon-arc and tungsten-filament lamps.

The Bureau wishes, once more, to call at-
tention to the fact that without an elaborate
combination of filters no artificial source of
radiation has yet been devised, and there is,
consequently, no lamp on the market that
has a spectral-energy distribution identical
with that of sunlight. Moreover, in purchas-
ing any lamp, its spectral-energy-distribu-
tion curve is not the only thing to be con-
sidered. Hazard from fire and from burns,
which may result from contact with the
housing of the lamp, as well as the pos-
sibility of generating disagreeable odors
should all be carefully investigated.—Ab-
stracted from the Technical News Bulletin
of the National Bureau of Standards.

BerTER HECTOGRAPHS

ELATINOUS plates or rolls used in the
hectographic copying process are made
by a new method patented by Erik R. Niel-
sen of the Miner Laboratories, Chicago, to
meet service requirements better than has
been possible in the past. The mass, which
is made of glue, glycerol, and water, is made
alkaline before the addition of small
amounts of formalin which harden the mass.
Accurate adjustment of the alkalinity and
the amount of formalin introduced enables
the maker to provide a mass of high melting
point for summer use or greater softness for
use in winter. The character of the mass
determines the number of copies that can
be made from it. Longer life and copies of
any degree of brightness are realized by
using the new method.—D. H. K.

Pirow-Brock IN RuUBBER
Housine
HE latest step in conquering friction

and vibration in shaft bearings is a
“floating” pillow block. A molded housing

Rubber cushions a shaft bearing
of solid rubber supports a standard ball-
bearing unit in which shafts turn smoothly

at high speeds. The bearing itself is of the
sealed pre-lubricated type. After it is

SCIENTIFIC AMERICAN

pressed into the rubber housing, a rubber
washer and thrust collar hold it tightly and
permanently in place. On the outside, a
special lacquer protects the surface of the
rubber from deterioration.

The new construction is said to provide
quieter and more shock-proof operation
than is obtained with the ordinary cast iron
housing, for the same reason that rubber
mountings for automobile engines have
achieved success. In addition, it is reported
to be less expensive. Its initial application
has been to fans used in domestic heating
units of the forced air type, but numerous
other possibilities exist for supporting high-
speed shafts where loads are light but noise
and vibration are a problem.

SIX—COUNT °EM

OW on the market are six so-

called synthetic rubbers, most
of which have certain character-
istics making them superior to nat-
ural rubber. They are: Thiokol, |
Koroseal, AXF, DuPrene, Plio-
form, and Tornesit. The last two
are rubber derivatives.

— —

Sarery IN Usine
CARBON TETRACHLORIDE

NCREASING use of non-flammable syn-

thetic solvents in the dry-cleaning in-
dustry has suggested fears that workmen
may be endangered by exposure to vapors
of the solvents used. One of the most im-
portant of these solvents is carbon tetra-
chloride, familiar through its use in fire
extinguishers.

An investigation conducted by the Labo-
ratory of Hygiene, Philadelphia, under the
sponsorship of five leading manufacturers of
carbon tetrachloride, has recently been re-
ported to show little reason to fear poison-
ing of workers if simple precautions are
taken. Some 96 men working in contact
with the vapors of carbon tetrachloride
showed no serious or unmistakable injury
traceable to the exposure. Further extensive
investigations with guinea pigs, white rats,
and monkeys showed that no injury is
caused by concentrations that can be readily
smelled and that there is some doubt about
the injury caused by concentrations even
ten times as great.

The recommendations based on the re-
sults of this study state that standard dry-
cleaning units now on the market for use
with chlorinated solvents are safe and that
it is possible in practically any industrial
use of carbon tetrachloride to keep its
concentration in the air below the safe
level of 100 parts per million. Ventilation
can readily keep concentrations within safe
limits. No cumulative effects from the
vapors were found but the report points out
that some rare individuals may be found
whose resistance is less than normal and
who should not expose themselves to car-
bon tetrachloride vapors.—D. H. K.

REescuEe 230,000 Fisu

HEN the Sinking Pond near Muscle
Shoals City, Alabama, recently staged
the disappearing act, for which it has be-
come famous and by which it earned its
name, nearly a million fish were left strand-
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NVENTION

and the LAW

Harry Aubrey
TOULMIN, Jr.

J. D, Litt. D., LL. D.

Member of the Ohio Bar,
ASME., S.AE., etc.

THIS NEW BOOK is a practical man-
ual on patentable invention, for en-
gineers, executives, attorneys and the
interested layman.

What is Invention? What is not In-
vention? What is Design that is not
Invention? Various chapters state the
RULES and the ANSWERS, based up-
on decisions of the courts in over 700
cases. This treatment, clear and under-
standable to layman and lawyer, gives
the correct answers to questions con-
cerning patentability of a particular
“invention.” By means of complete
cross-reference indexes, answers to any
problem on a given invention subject
may be immediately located.

Other chapters: Background of In-
vention; General Characteristics of
Invention; Complete List of all Arti-
cles on Invention in English, German
and French. Bound in cloth, 347 pages,
6 x 9 inches. $5.00.

PRENTICE-HALL, Inc.
70 Fifth Ave., New York, N. Y.

Please send me Toulmin’s Invention and the
Law for free examination. I agree to return
book within five days after receipt, or send
check or money order for $5.00.

Name.....cocooviiiiiiiiiiiaai
Address

1P-19



244

THE MECHANISTIC AUTONOMY OF NATURE
with 1935 and 1936 supplements on

The New Vortex Atom

131 pages, 27 diagrams

eqction

The Hydrogen Atom in cross-section, showing
on a purely geometric basis why protons and
electrons do not fall completely into each
other—something which official science is still
utterly unable to explain, even after 25 LONG
YEARS of theorizing about the supposed
atomic nucleus.

Atomic structures for the first twenty chem-
ical elements set forth in detail by actual dia-
grams, and with an abundance of proof, both
qualitative and quantitative.

Price, postpaid, $1.00.
Money must accompany order.

C. F. KRAFFT
2510 Q St., N.W., Washington, D. C.

Learn Public
Speaking

At home—in spare time—Many overcome
“stage-fright,”” gain self-confidenceandin-
* crease their earning power, through ability
.. to sway others by effective speech.
Write for free booklet, How to Work
2 WondersWthordsandrequn'ements
North American Institute, Dept. 2287
3601 Michi; A Chi m.

“BEYOND EINSTEIN”

A Revolutmnary Re-Interpretation of Newtonian Dy-
namices. By Theodore Stalzer, author of the ‘‘Mystery
of Light,”” etc. Levitation a necessary postulate in the
Newtonian theory of gravitation.—The Tides produced
by the attraction of the earth upon the moon, nat by
the attraction of the moon upon the earth. The Earth’s
Centre of Gravity Rotates with fhe Moon; verified by
experiments. $2.50 at all bnokdeqlers

DORRANCE & COMPANY
Drexel Bldg., Philadelphia

WHICH CONTROLS YOU?

Science says that the ch
ing a man’s body may be I:ought 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

of king men 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 B.H.O,

The Rosicrucians
—AMORC—
SAN JOSE, CALIFORNIA

“The Rosicrucians are NOT «
religious organization.”
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ed, according to a bulletin of the American
Wildlife Institute, Washington, D. C. But
the energetic work of Commissioner Quinn’s
cohorts, reinforced by local sportsmen, saved
over 230,000 of them.

It has been three years since the last re-
tirement of this strange body of water. At
that time, 165,000 fish were reclaimed. But
the water came back and so did more fish,
apparently from the depths of the ground.
Geological experts believe the water comes
from a subterranean arm of the nearby Ten-
nessee River which is approximately 100
feet lower than the pond level. Authorities
of the Geological Survey state that this is
a limestone region which is relatively porous
and subject to peculiar reaction to under-
ground water levels. In wet weather the
water level rises and the pond is probably
formed at that time. In dry summers, with
the lowering of the water table, the pond
sinks into oblivion almost overnight.

But come and go it does, and so do the
fish, as Game Warden W. M. George will
attest. Watching and worrying about this
has grayed his hair. If it would only give
him a little more notice it wouldn’t be so
bad. But it takes its departure quickly,
quietly, with little ado and never an “adieu”.

This year Warden George and his men
started on Sunday and worked all week
hauling out 175,000 crappie, 40,000 bream,
and 15,000 bass ranging from one inch in
length to three pounds in weight. There
ought to be medals for everybody who
worked on the project.

WitHOUT SoOIL

ALIFORNIA nurserymen are growing
vegetables and berries in chemically
treated water heated by electricity. The
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idea has been taken from the laboratory
at the University of California where Dr.
W. F. Gericke has pioneered and developed
nutrient plant solution agriculture. Com-
mercial growers in Capitola, Los Angeles,
Watsonville, and Richmond, California, are
using the water basin method for raising
tomatoes, sweet peas, and strawberries.

Water-filled vats, on the bottom of which
are electric heating cables, are covered with
mesh chicken wire. Excelsior, sawdust, or
suitable litter spread on the wire serves as
seedbed and insulation against heat loss.
Plants or seeds are placed on the bedding,
kept moist by water in the basins. As the
plants grow, the roots enter the water. Then
necessary chemicals are added as fertilizing
units supplying the elements, each in proper
form and concentration, for the use of plants.
The chemically treated water is kept at the
proper temperature by the heating cable.

Dr. Gericke is continuing his experimen-
tal work in growing tobacco, cucumbers,
papaya, and floral crops in chemically
treated water,

General Electric engineers, called in when
Dr. Gericke needed a controllable heat
source, supplied heating cable for the doc-
tor’s work and also for commercial installa-
tions under his supervision, which have
sprung up in California as a result of the
new method of controlled crop production.

According to Dr. Gericke, nurserymen
have put tomatoes of unusually high quality
on the market ahead of their competitors,
who used soil to grow their crops. The
yield, he said, was large and commanded a
decided premium on the market.

The California installations are operat-
ing at present under Dr. Gericke’s super-
vision, because cultural technique must he
adjusted to meet climatic conditions.

GETTING THE BIG FELLOWS OVERBOARD

(Continued from page 194)

out with large centrifugal pumps. The ship
is left standing on blocking which has been

" arranged to receive her. It is naturally pos-

sible to build a ship in such a dock and to
float her by the simple expedient of flood-
ing the dock, opening the gate, and towing
her out. The objection to the method is
purely economic. Dry docks are expensive to
build and maintain. Interest and deprecia-
tion charges on a dock utilized for ship-
building normally become part of the cost
of the ship. In many cases, these charges
would exceed the considerable cost of

* launching the ship, plus interest and de-

preciation charges for building ways.

The launching of a ship built in a dry
dock is a singularly unimpressive ceremony.
Water is admitted to the dock and when the

. ship floats, or when she starts out of the
open dock gate, the sponsor christens her.

That’s all there is to it.

The custom of ceremoniously christening
a ship at the time of her launching is a
very old one. An Assyrian tablet found some
years ago gives an account of the building
of the Ark and describes the religious cere-
mony, including the sacrifice of oxen, which
marked the completion of the vessel. Some
form of blood sacrifice usually marked the
launching ceremonies of the vessels built by
the savage inhabitants of the Pacific Islands,
the Chinese, the Phoenicians, and the Egyp-

tians. With the advancement of civilization,
the blood sacrifice was abandoned in favor
of pouring a libation of wine on the vessel.

In England, where most of our naval and
maritime customs originated, ships of the
ancient Royal Navy were christened by a
prince of the ruling house who was sta-
tioned on the poop and poured wine on the
deck and named the ship as she entered the
water. Not until the Nineteenth Century did
a woman christen a British man-of-war.
Nowadays the sponsor is usually, but not
always, a woman. A notable exception was
the christening of the Canadian Pacific liner
Empress of Britain, the Prince of Wales,
now Edward VIII, being the sponsor.

It is well known that an old nautical
superstition attributes bad luck to any ves-
sel not properly christened. For this reason,
considerable care is taken to insure the wine
bottle breaking when it hits the bow of the
ship. In spite of all the last minute lectures
delivered to nervous sponsors on the strength
of wine bottles, it is occasionally necessary
for someone to lend a hand to insure the
bottle actually being broken.

The battleship New York almost got away
unchristened at the New York Navy Yard
when launched in 1912, and only a short
time ago at the same yard, the bottle failed
to break the first time it was swung against
the stem of the gunboat Erie. Incidentally
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the determination of one sponsor to break
that bottle had an amusing result. The girl
had been so impressed with the necessity
of hitting the bow a mighty swat that she
literally thought of nothing else. The trig-
gers were released, the ship began to move,
down came the sponsor’s good right arm
and smash went the bottle into a thousand
fragments. She broke the bottle all right,
but she never said a word!

SCIENTIFIC AMERICAN

Anything can happen at a christening!
At the launching of a small yacht at a
southern yard a good many years ago, I
well remember seeing the sponsor run down
the ways after the boat belaboring the bow
with a champagne bottle. She finally hit the
iron stem band with the bottle and broke it,
but we told her afterwards that the name
she gave the boat was the “Oh! My Lord,
it won’t break!”

CURRENT BULLETIN BRIEFS

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail)

CoppER WIRE TasLes, Circular C31, Na-

tional Bureau of Standards, is a reprint
of a publication which has not been avail-
able for several years. It deals with such
things as electrical resistivity, temperature
coefficient, and density of copper, as well as
wire gages. Superintendent of Documents,
Government Printing O ffice, W ashington, D.
C.—20 cents.

AvrtomoBiLE Facrs anp Ficures, 1936

Edition, is of particular interest to any
one connected with the automotive indus-
try. It gives statistics regarding such phases
as production value, gasoline tax receipts,
registration tax receipts, raw materials,
state highway expenditures, and so on.
Automobile Manufacturers  Association,
Inc., 366 Madison Avenue, New York City.
—Gratis.

SiLtine oF REeservoirs, Technical Bulletin

524, Department of Agriculture, empha-
sises the fact that cleaning of water and
power reservoirs is too expensive a proposi-
tion and the only solution is to stop erosion
and keep out the mud. The bulletin tells of
work that has been done in attempts to
make this possible. Superintendent of Docu-
ments, Washington, D. C.—40 cents.

29 WAYs 10 PLAN A BAsEMENT gives this

number of basement plans as well as
perspective drawings, predicated upon the
use of a heating plant that makes cellar
areas available for recreational and similar
purposes. Write for Bulletin 1036 A4, Scien-
tific American, 24 West 40th, New York,
N. Y.—3-cent stamp.

THue PHoTOPLAY AS LiTERARY ART by Wal-

ter Barnes, Ph.D., is a 40-page pamphlet
particularly concerned with the promotion
of an appreciation of the work of the mo-
tion picture. It also makes a strong plea for
a continued trend toward better photoplays.
Educational and Recreational Guides, Inc.,
125 Lincoln Ave., Newark, N. J. Single
copies 50c; quantity prices on application.

Prastics, National Bureau of Standards

Circular 411, describes four principal
types of organic plastics—synthetic resins,
natural resins, cellulose derivatives, and
protein plastics. Superintendent of Docu-
ments, Government Printing Office, Wash-
ington, D. C.—5c.

THE GorLp MINING INDUSTRY is a 20-page
booklet reviewing gold mines as an in-

vestment. E. F. Hutton & Company, 61

Broadway, New York City.—Gratis.

THE TowNsEND CRUSADE, by the Committee
on Old Age Security of the Twentieth

Century Fund, Inc. (which includes New-
ton D. Baker). A calm, rational analysis
which refutes the Townsend Plan without
the usual superheated “fireworks” or self-
defeating evidences of animus. Committee
on Old Age Security, 330 West 42nd St.,
New York, N. Y.—25 cents.

ArcHEOLOGY OF SoutH AMERrIicA, by J.

Eric Thompson. A 152-page study of
the environment and genesis of South Amer-
ican civilization, and the religion and cus-
toms of ancient Peru, Ecuador, and
Colombia. Field Museum of Natural His-
tory, Chicago, Ill.—75 cents.

CoNCENTRATION OF CoPPER ORES IN NORTH

AMERIcA, by Thomas G. Chapman, Bul-
letin 392, United States Bureau of Mines,
summarizes and discusses copper-concentra-
tor methods, results, and costs from 1929 to
1931, and includes an account of trends and
developments in the industry. 169 pages, 26
illustrations. Superintendent of Documents,
Government Printing Office,
D. C.—1I5c.

OUTLINE OF THE HisTorYy oF THE UNITED

StaTEs PATENT OFFICE is a special num-
ber of the Journal of the Patent Office So-
ciety published in commemoration of the
100th Anniversary of the Patent Act of 1836.
The book, 234 pages, covers the “Origin and
Early History of Patents,” “Colonial Mo-
nopolies and Patents,” the Patent Acts of
1790 and 1793, the Act of 1836, and legis-
lative changes since that time. It also deals
historically with the Patent Office itself,
and with the Commissioners of Patents.
Journal of the Patent Office Society, United
States Patent Office, Washington, D. C.—
$1.00.

Tue Cororapo DELTA, by Chas. Kirby Fox,

Am. Soc. C. E. The author fears that the
accumulating silt behind Boulder Dam will
load the earth’s crust and act as a trigger
effect to set off serious earthquakes. Chas.
Kirby Fox, 1314 Washington Bldg., Los
Angeles, Calif.—Gratis.

Loans Up 10 $50,000 for the modernization

of apartments, multiple family dwellings,
hotels, schools, manufacturing plants, and
so on, are described in this pamphlet. Fed-
eral Housing Administration, W ashington,
D. C.—Gratis.

How MucH Licat For ReapinG?, by Mat-

thew Luckiesh and Frank K. Moss, is a
careful analysis of lighting conditions desira-
ble for efficiency, safety, and comfort. It
includes a valuable series of references on
the same subject. Lighting Research Labora-
tory, General Electric Company, Nela Park,
Cleveland, Ohio.~--Gratis.

W ashington, '

Famous Books at
incredibly
low prices

IMPERIAL
EDITIONS

Handsome cloth-bound volumes,
beautifully printed.

WILD FLOWERS

By Homer D. House

Only by a mir-
acle of publish-
ing economy is
this superb book
with 364 color
plates and 340
pages of text issued at such a low
price. Hundreds of wild flowers in all
parts of the United States can be
identified through the pictures and
the descriptions, which were written
by the noted authority, Dr. House,
State Botanist of New York. 364 mag-
nificent color plates.

Formerly $7.50
NOW

$4.45 pp

GARDEN
FLOWERS
IN COLOR

By G. A. STEVENS

The 400 brilliant
and life-like col-
or plates make
this book of the
greatest value. It
is the only book
of its kind dealing with cultivated
flowers. With it almost every popular
carden flower can be identified. It in-
cludes annuals, perennials, vines and
shrubs. 400 beautiful color plates.

Formerly $3.75
NOW

$2.20 pp

BIRDCRAFT

By MaBEL Oscoop WRIGHT

Eighty full-page
illustrations from
paintings by
Louis Agassiz
Fuertes, the
greatest of Amer-
ican bird painters, illustrate this re-
nowned bird book. Complete infor-
mation on the appearance, habits, sea-
son and range of 200 bird species is
given.

Formerly $2.50
NOW

$1.10 pp
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BOO](S SELECTED BY THE EDITORS

AN AMERICAN DOCTOR’S
ODYSSEY

By Victor Heiser, M.D.

“ADVENTURES in Forty-Five Coun-

tries” is the sub-title of this book
which narrates the life and very human
activities of a noted public health doctor
whose assignments and enthusiasms took
him all over the world, always in the in-
terests of cleaning up both peoples and
places. It makes 535 pages of bang-up
good reading, and long before he has
put it down the reader will have ab-
sorbed, without sensing it, a vast amount
of background concerning the science of
public health and the dramas that go on
behind the stage when cleaning up
clashes with local inertia. The doctor
knows how to tell a story and has a lot
of good ones to tell.—$3.65 postpaid.—
A.G. I

ELECTRONIC TELEVISION
By George H. Eckhardt

HAT the ultimate method of tele-

vision transmission and reception
will be is still a matter of considerable
discussion. The success of electronic
television—generally referred to as the
“cathode ray” system—sets it forth as a
likely contender for final honors. This
book, therefore, has been confined solely
to a consideration of the principles un-
derlying electronic television and to a
discussion of the methods which have
been developed. It is thoroughly up-to-
date in every respect and constitutes a
noteworthy contribution to the scanty

literature covering this up-and-coming
art.—$2.65 postpaid.—A4. P. P.

HOW ENGLAND GOT ITS
MERCHANT MARINE

By Henry C. Hunter

HE author gives an extremely inter-

esting and clear historical picture of
the beginning and gradual growth of the
English Merchant Marine covering the
period from 1066 to 1776. Each step, the
origin of each navigation principle, and
how it was affected by subsequent legis-
lation is described in detail. Between the
lines one can trace in its development
the reasons for England becoming one
of the foremost powers in the world.
Many curious old laws of the sea add
considerable color and charm to the
“meat” of the book, and the increas-
ingly great part which the American
colonies played in the development of
England’s Merchant Marine policy is
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emphasized and traced up to the very
point where they challenged England
for the supremacy of the seas. The legal
and economic aspects as well as the his-
torical side are all brought out and go
to make “How England Got Its Mer-
chant Marine” a truly colorfully inter-
esting book and one well worth a read-
ing if not an intimate study.—$3.70 post-
paid.—P. B.

MEMOIRS OF SIR ISAAC
NEWTON’S LIFE

By William Stukeley, M.D., F.R.S.
CONTEMPORANEOUS account of

Newton’s life, written by a friend,
which has at last been put in type
through the Royal Society. According to
it the famous apple did fall, after all, but
it did not hit Newton on the head, but
met the earth instead, as the two fell to-
gether.—$2.00 postpaid.—A4. G. I.

SENSE AND SAFETY ON THE ROAD

By Robbins Battell Stoeckel, Mark Ar-
thur May, and Richard Shelton Kirby

HE authors of this book, which

should be required reading for every
motor car driver, have considered the
subject of their title from every con-
ceivable viewpoint. They have taken the
trio often mentioned editorially in Sci-
entific American—the car, the driver,
the road—and considered each part of
it from every angle. As a result of their
study of this highly important subject,
they have reduced the principles of safe
driving to a code of twenty rules which,
if heeded by every motorist, would result
in an immediate and marked reduction
in our accident rate. We cannot resist
the temptation to quote one short para-
graph regarding the subject of taking
chances: “I never take a 50-50 chance.
Before I will take a chance odds must

be at least 9 to 1 in my favor. I prefer
100 to 1.”—§1.65 postpaid.—A. P. P.

THE PILOTS’ BOOK OF EVEREST

By Squadron Leader The Marquess of
Douglas and Clydesdale, A. F. C., M. P.
and Flight Lieutenant D. R. M’Intyre

N April 3, 1933, man first conquered

Everest from the air. This famous
flight has now passed into aviation his-
tory but there still remained much to be
told. This book does the job and does it
well. It is essentially a story of the flights
—preparations, disappointments, final
achievement—as told by the pilots re-
sponsible for the success. Written as a

running story so that it will appeal to
the layman who is particularly inter-
ested in anything pertaining to aviation,
it is well illustrated with excellent photo-
graphs, many of them double the size of
the book and inserted on folded sheets.
—$2.90 postpaid.—A. P. P.

FRONTIERS OF SCIENCE
By Carl T. Chase

ONTH after month new popular
books appear, covering the same
ground—time and space, atomic physics,
quantum theory, cosmic rays, biology; in
short, the substance of modern science.
What excuse has anyone for adding still
another? Book publishers know their
public, and doubtless these books sell—
the public evidently wants the books.
The present book, covering essentially
the same old ground, is up to the stand-
ards of the others and is a science-
book-of-the-month-club book, but in fu-
ture this reviewer may concoct a formula
for all these books of a similar nature
and, unless the book is really outstand-
ing, simply write X=a+b+c+d+ ...
or “see reviews of a dozen previous
books.” Probably more of a similar sort
are being written at the present moment,
and readers of reviews written by re-
viewers whose repertoire of kind adjec-
tives is milked dry must be exhausted
and becoming cynical. However, this is
a good book.—$3.90 postpaid.—A. G. I.

RADIO SERVICE BUSINESS
METHODS

By John F. Rider and John Van
Newenhizen

ADIO service has gradually evolv-

ed from a part-time job done by the

local radio amateur to a thriving busi-
ness conducted by trained technicians.
With this evolution has come the neces-
sity for the application of up-to-date
business methods and bookkeeping
which take into consideration the pecu-
liarities of the profession. Therefore this
book, written by two men well-known in
the service field, covering the entire sub-
ject from A to Z. Paper covers, 218 pages,
illustrated.—$3.00 postpaid—A. P. P.
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FOR
healthy and
vigorous living

Read these McBride Popular
Health Books, written by promi-
nent authorities. They are guide-
posts to good health.

1. OUR COMMON ENEMY: COLDS
by the Editors of FORTUNE in Con-
sultation with Eminent Physicians
Here are all the important facts about
colds—what seems to cause them and
what seems to relieve them. It sur-
veys the amazing array of patent
medicines, as well as those remedies
which recexve the sanction of medical
science. “Here, in a form as compressed
as a yeast cake, can be found all that
is definitely known about colds.”—N. Y.
Times, $1.00.

2. YOUR GLANDS AND YOU

by HENRY SMITH WILLIAMS, M.D.
From the biological point of view your
glands, these niysterious, tiny and pow-
erful  structures scattered throughout
your body are the really important part
of you. This book will help you discover
your glandular peculiarities and gives
you helpful, practical suggestions for cor-
recting them and keeping your entire
glandular system in good order. ‘“A
sign post to continued health.”—Oak-
land Tribune, $1.75.

3. YOUR LONG-SUFFERING STOMACH
by ARTHUR F. KRAETZER, M.D.
Proper assimilation of this useful, cheer-
ful and entertaining book will lengthen
your life-line while makmg your waist-
line something you can’t forget. The au-
thor, an eminent diagnostician, breaks
away from faddists and quack theories,
and presents a practical guide to com-
mon sense in eating. ‘“Here is the book
that sixteen million, three hundred and
twenty-five thousand Americans have
been waiting for.””—Huntingdon Herald-
Advertiser., $1.50.

4. VITAMINS AND YOUR HEALTH
by MARGARET ELSTON GAUGER
Each vitamin plays a different role in
the body. This practical and lively book
introduces you to the six known char-
acters of this highly interesting family.
The author tells you exactly what vita-
mins are, where they are found and
how they affect your health.—$1.25.

5. WHY DIE BEFORE YOUR TIME?
by HENRY SMITH WILLIAMS, M.D.
Here is the Open Sesame to a long life
worth living. The author is no faddist,
but is convinced that most people dig
their graves with their teeth. The sane
and simply stated advice of this man who
knows his vitamins and how to make
them prolong life makes a richly entertain-
ing guide to healthy and vigorous living.
“A short, sensible, extremely readable
handbook of advice on healthy living.”
Book-of-the-Month Club News, $2.00.

6. DRUGS AGAINST MEN

by HENRY SMITH WILLIAMS, M.D.
Did you know that every user of tobacco
tea or coffee is a mild drug addict ?
Nicotine and caffeine are simply props
for the nerves and brain. How much
alcohol do you normally consume, and
what do you think its effect on you is?
Dr. Williams, a well known physician and
scientist tells you in this astonishing book.
Your own health and welfare may be at
stake. $1.75.

from you own bookseller, or direct
from the publishers

Mail This Coupon

ROBERT M. McBRIDE & COMPANY
116 East 16th Street, New York

Please send me the books I have marked
with the circle below.

1 2 3 4 5 6
Enclosed please find $

NAME ...oisicissisiiy
ADDRESS iy aaisisuisisiinuaise oo ovoveoro e hiiiviobisiniisis

INTERIOR DECORATION

IS A SCIENCE

as well as

an Art.

EXAMINE THIS PICTURE CAREFULLY

Beauty, dignity, grace and charm have all been achieved in this
room with the utmost simplicity and without great cost.

It was not merely good taste and an instinct for beauty
that created this effect, but SCIENTIFICALLY ACCURATE KNOWL-

EDGE of the art of interior decoration.

THE ARTS AND DECORATION

HOME STUDY COURSE

IN INTERIOR DECORATION

will provide you with an expert knowledge, easily acquired.
You receive the accumulated wisdom of master artists, crafts-
men and decorators, so arranged and simplified that in a few
months you can easily master the ability to create interiors

of beauty, warmth and charm.

30 fascinating lessons on period and modern decoration com-
prise the course. By a few minutes of study at home each day,
you can acquire a self-assurance which will be of both cultural
and practical value to you all the rest of your life.

_MAIL THIS COUPON TODAY FOR DETAILS

SA3

Arts & DEcorATION HOME STUDY COURSE IN INTERIOR DECORATION,

116 East 16th Street, New York, N. Y.

Please send me your free booklet describing your course.
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TECHNICAL
BOOKS

Some of our latest book bargains

Original OUR
Pullisher’s SPECIAL
TITLE Price PRICE
Enzymes . ..$5.50...82.50 |
Pulverized Colloidal Fuels .. 10.00......3.00

Hydrogen Ion Concentration ....... 5.00.....2.50
Ephedrine and Related Sub- .

StANCES ..oeiviiiiiiieeiicee e 2.50.....1.25
Physical Chemical Evolution........ 2.50......1.00
Wave Mechanics, Introduction to

the Study of ..o 3.50.....1.50
College Geology, Vol. 1 ....5.00......1.50
Leather Manufacture, Chemistry

Of e 7.50.....2.50
Logarithm Tables (to Seven Deci-

mal Places)
Chemistry of Chemotherapy...
Atomic Theory, Recent Develop-

ments in ..3.50.....1.75
Modern Magnetics. ....5.00......2.00
Diagnosis, Manual of Practical

Laboratory ....2.00......1.00
Interpolation (formulex) ....8.00......2.00
Analysis by X-Rays and Applica-

tions ....3.00......1.50
Salts, Acids and Bases... ...3.00......1.50

Radioactive Elements and Iso-

tOPES oo 2.50.....1.25
Wave Mechanics of Free Elec-

TEONS oo 2.50......1.25
Organic Chemistry in Biology and

Medicine

Rain Making 2.
Optical Activity and High Tem-

perature Measurements.............. 2.25.....1.10
Physical and Colloid Chemistry,
Practical ..o 2.00.....1.00

Industrial Furnace Technique...
Long Vegetable Fibres
Wood, Lumber & Timbers...

Chemlcal Industry, History of

British ..o 4.50......1.50
Glues and Glue Handling, Mod-

CITL ittt 3.00.....1.50
Kiln Drying, Practical..................3.00......1.50
Machine Shop Practice, 20th Cen-

BUTY oot 2.00.....1.25
Magnetism and Atomic Structure.4.00..... 2.00
Sanitary Entomology.................... 10.00......3.00

Organic Laboratory Methods ....... 6.50.....2.50
Physical Chemistry, Lecture and

Lab. EXpeioiiiiiiiiiii 3.50......1.00
Nitroglycerine & Nitroglycerine

Explosives ... 7.50.....2.50
Metallurgical Analysis.................... 1.25....... 75
Chemistry and Physics, Handbook

of —19th Ed..........ccoccol 6.00.....4.00
Hygiene, Handbook of Practical ...1.50......... 75

Atom, Study of the........... TP
Ores, Methods for Analysis of.......
Geology, Elements of Economic ..

Chemistry, General ... ... 3.50 ...... 1.50

(To above prices add 20c for postage for the first
book, 10c¢ for each additional book. For foreign
countries add 35c for the first book and 35c for
each additional book.)

QUANTITIES LIMITED
ACT QUICKLY
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Is YOUR HOUSE Also a

Museum Specimen?

OT from the outside, perhaps—but

what of the inside? You would not drive
a 1920 automobile; it would be obsolete
and inadequate for modern service. Houses
if it is
more than 15 years old, is probably almost
as inconvenient inside, compared with “New
American” this outmoded

become obsolete too. Your house,

standards, as
museum specimen.

Now, in 1936, your family should be living
ina truly modern, a “New American,”” home.
Scientific planning of rooms saves steps and
lightens housework. Electric servants work
for better health and greater comfortfor the

whole family. ‘“New American’’ living costs
are even lower than in your present home.
This is not a dream house, but a home you
can own—one to be proud of. General
Electric, by fostering the ‘“New American’
Home, opens the door to new living comforts

for you.

is not an architectural
style—it is a new conception of living. For
information on how to obtain ‘“New Ameri-
can’’

“New American’’

comfort, convenience, and economy—
in your present home or in a new house—
write to the General Electric Home Bureau,
570 Lexington Avenue, New York, N. Y.

Labor- vm'mg dp/]/mnces, developed by General Electric research and
engineering, are brightening the home life of America

GENERAL @ ELECTRIC



YOURS 70 READ FIREE/

READ THESE FAMOUS STORIES BY AMERICA’S
FAVORITE STORY-TELLER

The Skylight Room The Caliph and the Cad Cherchez la Femme

Lost on Dress Parade The Enchanted [Ciss Handbook of Hymen

A Blackjack Bargainer A Harlem Tragedy The Brief Debut of Tildy
The Ransom of Red Chief The Fool Killer Transients in Arcadia
The Green Door A Sacrifice Hit The Shocks of Doom
The Cop and the Anthem Past One at Rooney’s Man About Town

A Lickpenny Lover A Philistine in Bohemia From the Cabby’s Seat
Tamales and 251 More!

When the Rattlesnake Struck

“Judge: When you sent me up for four years you called
me a rattlesnake. Maybe 1 am one—anyhow you hear me
rattling now. One year after I got to the pen, my daughter
died of—well they said it was poverty and the disgrace
together. You've got a_ daughter, Judge. and I'm going to
niake you know how it feels to lose one. I'm free now. and I guess
I've turned rattlesnake all right. Look eut when T strike!”’

What a beginning for a story—and what a STORY! DON'T miss it!

O. HENRY

COMPLETE IN

Begin any O. Henry story and you will read it through to the end!
captures your imagination at the start, sweeps you on through one exciting
adventure after another, and leaves you breathless with astonishment and
delight.

ONE VOLUME

273 THRILLING STORIES

IF YOU LIKE IT KEEP THIS $l| 00
GREAT $5.00 BOOK for only —

A GENUINE $5.00 VOLUME
He

Think of getting EVERY ONE of the stories ever written by the greatest
story-teller in American literature! You get all the romance and pathos of
“A Service of Love,” all the humor of “The Rubaiyat of a Scotch Highball,”
all the drama of “The Furnished Room,” all the sheer enjoyment of 273
immortal tales—hours and hours of delightful reading.

Formerly published in a many-volume edition at a good high price, ALL of O. Henry’s
stories, his poems and essays. with biographical information about the author. can
now be yours in ONE exquisite volume of 1400 pages. Clearly printed and beautifully
bound in rich deep blue cloth artistically stamped in gold, regular value $35.00. But
eur special offer gives you this great book for only $1.00 if you act promptly! You
send no money now and none at all if after FREE EXAMINATION you don’t think
this is even more of a book bargain than we say it is.

DOLLAR BOOK CLUB
MEMBERSHIP IS FREE

. . . and it brings you AMAZING BARGAINS LIKE THIS

The plan of the Club is simply this: upon receipt of the attached coupon
vou will be sent The Complete Works of O. Henry. With this book will
be the current issue of the free monthly magazine called “The Bulletin.”
which is sent exclusively to members of the Club. This Bulletin describes
the next month’s selection and reviews about thirty other boolks avail-
able to members only for $1.00 each. If, after reading the description of
next month’s selection. the member does not wish to purchase the book
for $1.00 two weeks’ time is given in which to write the Club so that the
book will not be included in the automatic monthly shipment and to
request an alternate selection if it is desired. Thus menibers are privi-
leged to purchase as many or as few boolis as they wish at the special
price of $1.00 each.

Dollar Book Club Books are selected from the best modern boolis—the
best fiction, biography, travel, etc., by the best authors. In past months
the Club has offered books by Sinclair Lewis, Edna Ferber. W. Somerset
Maugham, William McFee, H. G. Wells, Ellen Glasgow. Hugh WWalpole.
and many other great writers. The Dollar Book lub hooks are always
in the “original format’” which sold for 2% to 7 times as much.

70,000 discriminating readers have enthusiastically accepted free mem-
bership in this money-saving Club. This huge membership of men and
wonlen enables the Club to offer book values unequaled by any other
method of book buying. And the membership which brings you these
bargains is FREE.

DOUBLEDAY ONE DOLLAR BOOK CLUB

GET $2.50 TO
$5.00 BOOKS

SEND NO MONEY

Dept. 10SA, Garden City, New York o
- ’ ’

. for only 8 Just Mail the Coupon
Please entoll me free for one year as a Dollar 13ovk (“lub member and send me at TAKE THEM &
once The Complete Works of 0. Henry which I will examine and read free for three
days. With thiz book will come my tirst issue of the frec monthly (lub magazine ONLY IF AND 3 ) . N
cailed ““The Bulletin’’ describing the one dollar bargain book for the following WHEN YOU WISH May we prove to you that Dollar Book Club values

month and several other alternate bargains. Each month I am to have the privilege
of notifying you in advance if I do not wish the following month's selection and
whether or not I wish to purchase any of the alternate bargains at the special
Club price of $1. each.

If 1 keep The Complete Works of O. IHenry, T will send you $1. plus a few
cents handling and shipping charges as full payment. The purchase of books is
entirely voluntary on my part. T do not have to accept a book every month er a
minimuin during my year’s membership. And I pay nothing except $1.00 for each
sclection received plus a few cents handling and shipping costs.

Name

Street and No.

GHEY . . ccopvpyprsusesinentassspens tinnrrsnsnshtnsmsbbinsnraungbss somosres sordphmserasses SEALC. . uyprmsnrapirris sty

Oceupation......

are really amazing? Let us send you for free ex-
amination the great $3.00 value 0. HENRY COM-
PLETE. When you see this splendid book and think
of owning it for only $1.00 you will realize the
value of frec membership in this popular Club.
This is a demonstration at our visk and cxpense. If
you are not delighted with the book and surprised
at this sensational bargain you may return the book
and owe nothing. Don’t miss this opportunity to get
a FREE MEMBERSHIP in this money-saving Club.
Mail the coupon now,

This Coupon
Brings

0. HENRY
to Read FREE

DOUBLEDAY ONE DOLLAR BOOK CLUB, Dept. 10SA, Garden City, New York





