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Today, less than 2 years after the first
offering of the Hammond, it is already
the largest-selling organ in the world

For your home—a new miracle of

organ music!

The tone range of a great cathedral
organ at the price of a fine piano

Already this wonderful organ has opened a whole
new chapter of musical history. It produces the
full range of rich, lovely tones heard in cathedrals.
Yet it has no pipes, no reeds. Played like any
organ, the Hammond originates tones by elec-
trical impulses instead of by air-pressure.

With the creation of the Hammond, the true,
exquisite beauty of organ music has for the first
time become a practical reality in private resi-
dences. This remarkable new organ occupies only
a four-foot square. And it costs no more than a
fine piano.

Modern quick-tempo music can be played on
the Hammond with an ease and brilliance of
effect never before possible on the organ. And in
addition to the familiar organ voices—flute,
diapason, strings, reeds—scores of interesting,
lovely new tones are instantly available.

See and hear the Hammond at any of our
dealers in principal cities. For a descriptive book-
let giving full information, address The Ham-
mond Organ, 2943 North Western Avenue,
Chicago.

THE HAMMOND ORGAN

HAMMOND DEALERS ARE NOW HOLDING DAILY GIFT-SEASON DEMONSTRATIONS

CREATES EXQUISITE ORGAN TONES BY
ELECTRICAL IMPULSES

The heart of the Hammond Organ is a 57— TERMINALS

series of tone wheels—metallic disks re-
volved at constant speed by a synchro-
nous motor. Each disk has a number of
high spots spaced around its edge. As
these high spots revolve past a magnet
they vary its field and induce a tiny
current in its coil. If 440 per second
pass the magnet, an alternating current
of frequency 440 is transmitted to the
organ’s tone cabinet, which in turn gives MAGNET
off a musical note of 440 vibrations per

second—concert pitch “A”. coiL

CANNOT GET OUT OF TUNE

The tone wheels are all driven by the same motor, thus cannot vary in rela-
tive speed. The motor itself is held to constant speed by the same principle
that regulates an electric clock.

253 MILLION TONE COMBINATIONS

Any musical sound-—trumpet, violin, or any other—consists of a funda-

mental tone plus a combination of harmonic overtones and subtones. Instru-

ments derive their individual characters from different combinations of these
harmonics.

In the Hammond Organ, funda-
mental tone and harmonics are all con-
trolled by a simple system of drawbars
E shown in part at the left. By establish-
pr— 1N - . swmonc  ing the fundamental tone and adding

-3 ™= wwmwonc 4 given combination of harmonics, the
i | |. L smummonc  organist can create not only all the

TONE WHEEL

ATH HARMONIC IE
womamvone  familiar organ tones, but also count-

less ncw tones never heard before by
the human ear.

$1250

f.0.b Chicago—
slightly higher

for large installations
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50 YEARs Aco IN . ..

(Condensed From Issues of December, 1886 )

SPEED—“On Nov. 16 a Michigan Central train on the Canada
Southern division, having on board a number of directors and offi-
cials, ran from St. Clair Junction to Windsor Dock, a distance of
107 miles, in ninety-five minutes, being at the rate of over sixty-
seven and a quarter miles per hour.”

TUNNEL—“The work on the new lake tunnel at Chicago is
progressing rapidly. The men work in three shifts, of eight hours
each. The first digs the hole about 10 ft. in diameter, through clay,
at the rate of about 18 ft. per day, the second trims it up and walls
with planks, and the third lays a circular wall of bricks in cement,
12 in. thick. The tunnel is left a shade over 7 ft. in diameter, the
whole plastered with cement.”-

SUBMARINE—“A small vessel that has attracted much atten-
tion during the last few months is a submarine boat designed for
use in placing torpedoes under the bottoms of war vessels. The
Peacemaker is thirty feet long,
seven and a half feet wide and six
feet deep. The present craft is pro-
vided with a small sighting dome,
nearly amidships, and projecting

fourteen inches or more above its
deck. A central fin extending the
length of her deck, and rising about as high as the pilot’s dome [is]
designed to act as a fender. The great difficulty in submarine navi-
gation has been to obtain an available source of power. In the
Peacemaker, the Honigman soda boiler is used. A fourteen horse-
power Westinghouse engine is used to drive the screw. .. . Her
deck is to be provided with torpedo gear for discharging floating
torpedoes . . . provided with cork floats, and electro-magnets, and
electric detonators. . . . The instant they come in contact with the
iron bottom of a war vessel, they will adhere with great tenacity.”

PARIS CEMENT—“A new cement, called ‘cement de Paris,” has
been introduced in France. The material is stated to be at least
equal, if not superior, in quality to the English article. This ma-
terial is said to possess durability and the cold appearance of
marble, and a wall rendered, floated, and set with it becomes im-
permeable to moisture.”

SHALLOW—“A steamboat has been built to navigate the Alle-
gheny River between Pittsburgh and Kittaning, a distance of 45
miles. Although 142 ft. long and 25 ft. beam, she draws but 10 in.
of water. There must be many streams navigable for steamers of
light draught like the above. It only requires a little enterprise to
make them available.”

COLOSSAL—*“The existence of the great statues of Bamian has
been long known to Indian archaeologists, but reliable measure-
ments have never been brought home till now. There are five statues
at Bamian; three of them are in niches, which have been cut out,
the figures being formed of the

say, three months, it sets into a peculiarly firm, hard, and solid
mass. The value of these qualities was soon perceived, especially
as applied to the manufacture of concrete flagstones.”

TRACTOR—“The endless tracks are composed mainly of anti-
friction rollers, united by links to form an endless chain. The side
pieces of the body of the vehicle
are oblong in form, are held
parallel with each other by suit-
able framework, and are flanged
to form guides for the wheels of
the endless tracks, so that all dan-
ger of lateral displacement of the
tracks is obviated. The guards
surrounding the wheels are made
up of links of sheet metal . . . hinged together to form a con-
tinuous chain to inclose the wheels. As the vehicle is drawn along
the ground, the contact of the endless guards with the ground
will cause the body to be drawn along the endless tracks.”

AIR MAIL(?) —*“Mr. Preece states that in some of the British post
offices a great deal more air power than electrical power is used.
In London, Manchester, Liverpool, and Glasgow, all the telegrams
were transmitted by air power, and the use of air pressure for that
purpose had been applied for thirty years.”

STEAM TRICYCLE—“Mr. Louis Lallemand, a skillful mechanic
of Vassy, has just constructed a steam tricycle, to be heated by
petroleum. . . . The consumption is about three and a half pints of
petroleum per hour. Upon a good road, a speed of from 7 to 9
miles per hour may be obtained.”

NAVY—“The condition of the navy is attracting more attention
than it has received at any previous time since the close of the
war. Naval officers and a few legislators have long known—and the
fact is now generally admitted by the press and the people—that
we have not had during the last twenty years a single sea-going ship
that would have had a hope of victory if pitted against any of the
first class warships of other nations launched during that time.”

WAGES—*“Hon. Abram S. Hewitt, our new mayor-elect, says that
‘for the first time in the history of this country, the day’s wages of
a mechanic can buy a barrel of flour.””

STRIDE—“Dr. Gilles de la Tourette has found, from a com-
parison of a large number of cases, that the average length of a
pace is, for men, 25 inches; for women, 20 inches. The step with
the right foot is somewhat longer than that with the left.”

PATENTS—*“The question is sometimes asked why it is that the
examiners of the Patent Office are so liberal in the allowance of
patents, especially in simple things. The adswer is obvious. It is
clearly their duty, under the
law, to exercise the greatest

rock within the niche. The
largest statue is 173 ft. high.” Ir

SLAG—“A new industry has
been started in Middles-
brough, Eng., the object of
which is to utilize blast fur-
nace slag. . . . It has been
found that if slag which has
been annealed be pulverized,
and mixed with cement in cer-
tain proportions, and pressed
into moulds, and put aside for,

AND NOW FOR THE FUTURE
(Big Engineering by Hand Labor in China
€ Color in Movie Cartoons, by Andrew R. Boone
(Fish and Physicians, by Henry Pelham Robbins
((Broiler Factories (and Eggs, too), by Philip H. Smith
([ Ourselves and the Feeble-minded, by G. H. Estabrooks

degree of liberality toward the
inventor, and to do everything
in their power to facilitate
him in securing his invention
by patent. The inventor is a
man who supplies the country
with new and valuable forms of
industry; he supplies the peo-
plewithallmannerof comforts
and conveniences. . . . Doubt
should in every case be re-
solved in the inventor’s favor.”
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TIME and distance may prevent your being there in p??
son. But you can always be there by telephone, with a

warm and friendly greeting. For across the miles your
voice is you!

It's easy to do and it can mean so much. A few words
—thoughtful, kindly, reassuring—may gladden a day
or a life. Somewhere today—perhaps this hour
—some one is wishing you’d call.

iy
\ N
)\

ey

BELL TELEPHONE SYSTEM ‘gs
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KNOW THEM BY THEIR
FRONT ENDS
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YPICAL of the 1937 automobiles are the repre-

sentative cars illustrated above. From left to
right, top row: Lincoln “Zephyr”; De Soto; Dodge;
Studebaker. Second row: Buick; Pierce Arrow; La
Salle; Cord. Third row: Cadillac; Chevrolet; Olds-
mobile Six; Pontiac. Bottom row: Oldsmobile Eight;
Terraplane; Chrysler “Royal”; Willys. Many of the
new features incorporated in these and other Ameri-
can automobiles for the coming year are described
and illustrated in detail in the article starting on the
opposite page. An intensive survey of the entire
motor-car field shows that, while there is only one
wholly new car on the market for 1937, there have
been numerous refinements and developments in pre-
vious models, all of which contribute toward safety,
comfort, or economy for the automobile purchaser.



What you see as you drive them: Instrument panels on (upper row, left to right) Buick, Chevrolet, Studebaker, (lower row,
left to right) Lincoln “Zephyr,” Dodge (note recessed controls and ignition switch mentioned in article), and Hudson

YOUR 1937 MOTOR CAR

Engineered for Safety . . . Improvements in Minor

ESEARCH in a hospital may seem
to be a queer approach to solving
motor-car problems, but it is ex-

actly what has been done in designing
some of the motor cars that will be
available by the time this article is in
print. Realizing that many of the in-
juries suffered in motor car accidents
are caused by drivers or passengers be-
ing forcefully thrown against projec-
tions on automobile dashboards, Chrys-
ler engineers took up the matter with
hospitals and doctors throughout the
country in an endeavor to determine
just how serious this phase of the ac-
cident problem really is. The result is
that the instruments of the entire line
developed by them are set flush with
the dashboard; there are no projec-
tions—not even light control switches—
against which the driver or passengers
can be injured. Even the ignition key is
inserted in its lock in a miniature tun-
nel at the lower edge of the dash, so
that it does not project at all. Light
switches, hand throttle, and other man-
ual controls are also at the lower edge,
from which position they are operated
by a finger tip hooked into a notch.

Curved door handles:on most 1937
cars are an added safety feature

but Important Details . . . Lowered Center of

Gravity . . . “More Car” for Your Money

By A. P. PECK

N order to present to our

readers the latest possible in-
formation on the new motor cars,
the .writer of the accompany-
ing article, one of the editors of
Scientific American, spent sev-
eral days visiting the factories
in and around Detroit. He has
purposely avoided dwelling on
those phases of motor car design
which are ordinarily heralded
widely through advertisements;
rather his aim has been to un-
cover those minor but important
developments which are not us-
ually well known, but which con-
tribute largely to the comfort
and satisfaction of motoring.
—The Editor.

Door handles, inside and out, are so
curved that they cannot catch clothing
or pierce flesh.

The foregoing is typical of the atten-
tion which is being given in increasing
degree to the safety of motorists. Minor
in scope as it may seem to be, it in-
dicates that manufacturers are acutely
aware of the necessity of inbuilt safety
in cars, and are striving to do everything
possible to decrease motor driving ac-
cidents.

Presenting an impartial analysis of
the new features of the 1937 motor
cars involves peculiar difficulties. The

Front compartment in a Pontiac,
showing radio, heater, and speaker

greatest progress lies in development
and improvement of existing parts and
mechanisms, with little that can definite-
ly be labeled as “new” in the strictest
sense of the word. If, therefore, the
present article seems to dwell on the
smaller details, it must be realized that
these are just as important to the motor-
ist as radical changes in design or con-
struction—more so, in fact, since such
progress is indicative of the lessons that
are being learned by experience and
of the application of this knowledge to
the construction of better cars for the
public. The accompanying photographs
and explanatory notes tell much of the
story of the 1937 cars; the following
paragraphs supplement the photographs
and describe some of the details that
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do not lend themselves to photography.

In order to simplify the servicing of
cars when the driver pulls up for gas,
oil, and water, some of the designs—
Chevrolet for example—place all the
intakes for these essential fluids on the
right side of the car. No longer need
the attendant hop from one side of
the car to the other in fulfilling his
duties. Up comes the hood; there are
the water and oil filler caps. This part
taken care of, the attendant fills the
gasoline tank without walking around
the car. This is a small factor, perhaps,
but one that adds to convenience.

A feature that practically all manu-
facturers have considered this year is
prevention of fog and frost formation on
the windshield. The recent develop-
ment of hot-water heaters for car in-
teriors has been in their favor. Most
of the new cars are provided with means
for taking off a stream of hot air from
the heater and directing it upward

The battery in Hudsons and Terra-
planes is located under the hood.
It is kept cool by a flow of air

against the inside of the windshield.
This evaporates interior mist, and in cold
weather warms the glass so that frost
cannot form on the exterior and the
windshield wiper can do its job regard-
less of outside temperatures.

In the matter of wheel construction,
it is evident that wire wheels are de-
finitely out of the picture, as far as mass
production is concerned. Pressed steel
artillery and disk wheels are far in the
majority. Although disks seemed to
have been eliminated years ago, the in-
creased use of “doughnut” and “air
wheel” tires, with the decreased wheel

Capacious trunks are the rule
on the cars for 1937. At the
left is Chrysler “Royal” tour-
ing sedan, at the right the Pon-
tiac touring sedan, and below,
the Lincoln *“Zephyr.” Note
how the spare tire in this model
is mounted on a rack that
swings down out of the way,
giving complete access to the
large luggage compartment

size accordingly necessary, has brought
the disks back to some prominence,
sharing the field with pressed steel ar-
tillery wheels with very short spokes.

Probably the most interesting develop-
ment for 1937 is the advent of the new
Willys. Whether this entirely new car
will stand the gaff of usage is not for
us to say; only time and hundreds of
thousands of miles of driving can an-
swer the question. Nevertheless, a new-
comer to the field, even though it has an
old and well-known name, is always
welcome and provides material for
speculation as to performance and dur-
ability. The new Willys is announced as
the lowest priced car in the standard
size field. Its body is a fine piece of de-
sign—modernistic to a large degree,
but pleasing even to those
eyes which usually belittle
the modern trend. At the time
of writing no mechanical de-
tails are available except that
the engine will develop 48
horsepower at 3200 revolu-
tions per minute, and. the
valves seat on ring inserts
that resist pitting and reduce
the necessity for frequent
valve grindings—a type of
construction now widely used.

With increased use of all-
steel bodies it has been nec-
essary to devote not a little
attention to the problems of
noise. All new General Mo-
tors cars have bodies that
contain a minimum of wood,
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and clever design has been applied to
reduce road and body noises to a low
value by means of proper placement of
insulating materials. Chrysler engineers,
who were among the first to pioneer in
the use of all-steel bodies, have pro-
duced a rubber mounting for bodies that
eliminates all metal-to-metal contact and
results in the body literally floating on
rubber. This is accomplished by the use

of a number of brackets rigidly riveted
to the chassis frame, each carrying three-
piece rubber inserts on which the body
rests. Body bolts go through these rub-
ber inserts and are drawn up to a pre-
determined tension that is limited by a
metal tube running through the rubber
insert. Thus the rubber is under a con-
stant but comparatively light pressure
at all times and effectively insulates the
body from road noises.

Road noise is not the only noise bug-
a-boo of allsteel bodies. Vibration of
metal panels, regardless of how well
braced they may be, contributes its
share. This has been kept under control
by the liberal use of insulating and
sound deadening materials. For exam-
ple, the metal floor panels of the De Soto
and other cars made by the same com-
pany are covered with a half-inch thick
coat of asphaltic compound that is bond-
ed securely by heat treatment. This, to-
gether with the conventional floor rugs,
effectively eliminates vibration. The in-
terior surfaces of the metal roof and side
panels are treated by spraying with a
similar material, inserting sheets of

Torque arms, mounted in rubber on all new
Packards, hold the independently sprung front
wheels in rigid alinement against road shock
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sound-damping fabrics, and covering all
with the usual upholstery. Speaking of
upholstery; an added safety feature is
found in the rolled back of the front
seat in certain body styles of Dodge
cars. The soft cushion thus formed
serves to lessen the effect if a back-
seat passenger be forcefully thrown
against the front seat in the event of a
sudden stop or collision.

New shock absorbers are adding their
part to riding comfort. Many of the 1937
cars are using shock-absorbers of the
so-called airplane type. These require
no linkage as did older models; they
are long and comparatively thin tele-
scoping tubes that are fastened directly
to axles and body, thus providing less
chance for squeaks and rattles to creep

W, \\lf’/"/’”’:‘-_
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in as the parts wear with use. These
shock absorbers are all hydraulic in
action.

In the power plants of many of the
new cars, aluminum pistons are found,
but they are by no means the alumi-
num pistons of a few years ago. By
an electrolytic process they are “ano-
dized” to produce a file-hard surface
that resists wear. Some of them are
skirted and some have new shapes de-
signed to give better service and faster
acceleration. Full-length water jackets
serve to cool motors more efficiently and
also to keep the oil in the crankcase at
a lower temperature.

The Buick oil pump operates in con-
junction with a floating screen and
inlet, so that the oil forced through the
engine is always drawn from the top of
the oil supply in the crankcase, and
therefore cannot carry with it any
sludge or dirt that may have accumu-
lated.

NTILATED clutches in Plymouth
and other Chrysler-made cars give
promise of longer life and better action.
While the car is in operation, air is con-
stantly circulated around the clutch
members, keeping them cool and hence
increasing their efficiency.
Although free-wheeling, so-widely ac-
claimed only a few years ago, has been

SCIENTIFIC AMERICAN

Two methods are in general
use for lowering the height of
the drive shaft and permitting
lower body mounting. One is
the hypoid rear end, below and
at left. In the drawing are
shown the relative heights of
thedrive shaft with hypoid and
pinion gears. The other meth-
od, as in Oldsmobile, is shown
at the right, where a two-piece
propeller shaft is employed

abandoned by many manufacturers,
Hudson and Terraplane still retain it in
the form of a modified automatic clutch
for use with their “Electric Hand” gear-
shifting mechanism. Since, however, it
is usually undesirable to use free-
wheeling over 20 miles an hour, a gov-
erning device has been installed to limit
the free-wheeling action to speeds of
15 miles an hour and less. Studebaker,
one of the first advocates of free-wheel-
ing, also has a modified form for use in
connection with their overdrive. The
over-running clutch operates only tem-
porarily when the overdrive is coming
into or going out of use. The car coasts
against engine compression in all
speeds.

A “hydraulic hill hold” is available
on Hudsons and Terraplanes, by means
of which the car is prevented from

Above: Dodge, among others,
cools the fuel pump and filter
by a current of air directed by
a curved metal deflecting plate

Left: The new Willys, with
standard tread, appears in
1937 as a wholly new car with
modernized yet pleasing  lines
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backing up when stopped on a hill. This
device is actuated by the same fluid
used in the braking system, and op-
erates in conjunction with the clutch
so that the car is held by the brakes
until the driver operates the clutch to
start the car forward.

Lowering the center of gravity of a
motor car—highly desirable for safety,
better roadability, and more comfort-
able riding—is largely limited by the
matter of transmitting power from the
engine via a drive shaft to the differ-
ential. Common practice in the past has
been to lower the body around the drive
shaft by providing a tunnel in the
flooring. This, however, is an undesir-
able make-shift and has given way to
two general types of improved methods

Formation of mist and frost on
windshields is prevented by blowing
air from the heater against the glass

of power transmission. Most widely
used in 1937 cars is the hypoid gear-
ing in the differential. By means of a
design that is half-way betweén a worm
gear and the conventional pinion, the
hypoid on the end of the drive or pro-
peller shaft is located lower on the
ring gear than would be possible with
an ordinary pinion. This permits a lower
position of the drive shaft and hence
a lower body without a tunnel. The
other method of achieving the same end
is to use a two-piece propeller shaft as
is done by Pontiac. In this design the
forward half of the shaft is integral
with and supported by the transmission.
Connecting this shaft with the differ-
ential is a second shaft with universal
joints at each end.

Typical of advances in driver and
passenger comfort are the changes in
seat design that are so noticeable in the
new models, In every case the seats
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Typical of new telescoping shock
absorbers is that used by Dodge

and backs have been so constructed that
they hold the body in a natural posi-
tion—not reclining with legs thrust for-
ward nor sitting bolt upright as in a
hard straight chair, but much the same
as when sitting in a well-upholstered
easy chair. Driver’s seats are universally
adjustable, and most of them incor-
porate a new feature of tilting slightly
forward as they are moved nearer to the
steering wheel. Thus a short-legged
driver is given as comfortable a posi-
tion as one of more normal stature; the
same is true for long-legged ones.

A FEATURE that the buying public
cannot see on many of the new 1937
cars, but one that is of great importance
to lengthened car life, is that all sheet
metal is rust-proofed before it is enam-
eled or lacquered. All bolts, nuts,
washers, and so on are cadmium plated
to prevent rusting.

A trend that has been evident in
motor-car design during the past few
years, and which is even more notice-
able for 1937, is the redistribution of
weight and the relocation of passenger
position. Hand-in-hand has gone a de-
velopment of better braking systems. In

The new General Motors bodies are all-steel, as shown by
this photograph of the interior of a partly assembled body
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Adjustable seat in which angle of
back changes, as in the Chevrolet

Section of body mounting in which
there is no metal-to-metal contact

Rolled back of the front seat forms
a cushion—safety for passengers
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Ventilated clutches are used in
all of the Chrysler Motors cars

many of the new cars, 50 percent of the
total weight of the car, exclusive of
wheels and axles, is carried by the front
wheels, and 50 percent by the rear
wheels. Also, rear-seat passengers are
placed farther forward. These two devel-
opments have definite implications for
safety and riding comfort. It is now
possible to apply more braking power
to the front wheels and thus achieve
easier stopping in an emergency by tak-
ing advantage of the forward shift of
the center of gravity as the brakes are
applied and the car slows down.

Up to the day of going to press, the
Ford organization was unable to supply
the writer with details of the changes
and improvements being made in their
new cars.

AKEN as a whole, the outlook for the

purchaser of a 1937 car is bright.
He will get more for his money than
ever before in safety, comfort, quality,
fine appearance, service, and economy.
That the ultimate in motor cars has not
been reached is obvious; there is still
a long way to go, but what the motor
car of the future will be even the best
informed engineers hesitate to predict.

g
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In the front-end mounting of Chevrolet, radiator, head-
lights, and sheet metal are formed into a single structure
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Future Motor Cars

S stated in the article ending on
the opposite page, even the best-
informed engineers in the motor-car in-
dustry hesitate to say what the future
holds for the automobile. One such en-
gineer, recently interviewed, ventured
the prediction that the next big change
will be in power plants. Pressed for de-
tails, he stated definitely that it would
not be in the direction of the Diesel, but
would go no further than to venture that
it would involve a complete redesign of
the automobile engine and body as we
know them today. One of the truths with
which the motor-car designer is faced
is that the power plant in the modern
car takes up too great a percentage of
the space in the car. Roughly one third
of the wheel-base is occupied by the
engine, the rest by the passenger and
baggage compartments. What to do
about this state of affairs is a problem
that is receiving considerable but un-
publicized attention in the research
laboratories of many of the motor-car
manufacturers.

Thus the way is left open for a little
stimulating theorizing. If the power
plant can be made smaller, more com-
pact, and still with the required horse-
power for present-day traffic demands,
cars can be made shorter, more com-
pact, easier to handle and park. More
cars can be driven on a given stretch of
highway with no increase in congestion,
and if they can be more easily maneu-
vered, the chances of accidents will be
reduced. With this in mind, two thoughts
emerge: radial engines such as used in
aircraft, and engines in the rear. Why
not combine the two? A radial air-cooled
engine, placed in the rear and cooled
by air conducted through ducts from
the front of the car offers a starting
point for solving the problem. “Bugs”
will be present aplenty, but surely not
formidable enough to halt progress, if
this be a feasible way of gaining a de-
sirable end.

Such theorizing is a pleasant recrea-
tion and harmless, but it is brought to
an abrupt end by a realization of one
factor that is neither mechanical nor
technical. This factor is the human re-
sistance to radical change. Courageous
indeed must be the motor-car manufac-
turer who will attempt to give the pub-
lic something in motor cars that is
radically different from the cars which
that convention-bound public is used to
seeing. Courageous—and, even more im-
portant, backed by unlimited finances to

take the losses that will inevitably re-
sult.

The never-ceasing efforts of the re-
search engineers give assurance that
changes will be made in motor cars,
changes that will react to the benefit of
the public as well as to the manufac-
turers. When research uncovers ways
and means of making radical changes
in automobile power plants, past ex-
perience with a fickle public will un-
doubtedly serve as a guide post which
will point the way toward introducing
the change with the least possible re-
sistance. Through a process of evolution
extending over a period of years, subtle
changes in body design will undoubt-
edly be made, paving the way for an
entirely new concept in motor-car con-
struction. Then, just as the clothes of
the last decade appear ridiculous to-
day, today’s motor-car design will be
seen in its true light as being only a
step removed from the horse and buggy.

Unclean!

HE recent escape of 235 lepers from

an institution in Manila points di-
rectly at the folly of premature an-
nouncements of “cures” for serious dis-
eases. Incited by legislative action that
would have ended segregation of lepers
if Governor General Frank Murphy had
not vetoed it, these unfortunate victims
of the disease gained the idea that they
need no longer be kept from contact
with the outside world. Despite a grow-
ing belief among medical men that
leprosy can be cured and that it is not
contagious, there is not as yet basis
enough in fact to warrant discontinu-
ance of segregation. Such beliefs should
be kept within the profession until
satisfactory proof has been reached.

Ship Personnel

THE problem of advancing safety at
sea has been more vigorously at-
tacked in this country in the last decade
than during any previous ten-year pe-
riod. Progress has been made, but much
still remains to be done. There is, for
example, the question of qualifications
of personnel. Discussing this phase re-
cently, Captain J. H. Tomb, U. S. N.
(retired), said that minimum require-
ments for men qualifying as able-bodied
seamen are “a travesty on safety at sea.”

An American seaman, according to
Captain Tomb, superintendent of the
New York State Merchant Marine
Academy, becomes in three years by

Act of Congress, an A. B. even though
he has “damned little training in the
fundamentals of his trade. . . .” Yet the
graduate of a state marine school is pre-
vented by Act of Congress from getting
his A. B. ticket until one year after
graduation, although he is qualified to
hold a licence as a third mate. The result
of this peculiar situation has been that
many people have criticized American
seamen as inefficient; we have come to
depend more and more on alien seamen
to man our ships, and safety at sea has
suffered.

Captain Tomb urges establishment of
a national merchant marine academy;
or as an alternative, that nautical train-
ing be extended to high schools, appar-
ently as an elective vocational course.
He estimates that this subject is of in-
terest to “at least one third of all Amer-
ican boys.”

For a different reason but to the same
end, Joseph B. Weaver, Director of the
Bureau of Steamboat Inspection Service
of the Department of Commerce, had
previously urged the establishment of a
series of training schools for seamen.
It is his belief that the Leviathan, now
retired and tied up to a pier, should be
converted into a training ship for sea-
men who desire advancement. “These
men should be encouraged to study,” he
says, “and we should provide facilities
for their training.” The Leviathan,
moored at New York, could accommo-
date 1000 seamen as could also the old
America if she were stationed at San
Francisco and the old George Washing-
ton if at New Orleans. The courses could
last three or four months and the cost
would be low. His plan, Mr. Weaver
explained, would save three discarded
ships from ruin, provide employment
during their remodelling, and improve
the quality of man power in the mer-
chant marine.

Here are two really constructive ideas.
One seems to envision preliminary naut-
ical education while the other concerns
advanced training. Both may be un-
sound in certain aspects but both do
possess the merit of approaching boldly
the problem of safety at sea as it per-
tains to personnel. And this, we believe,
is vital. It is vital because lives and
property are at stake; the men that
man our ships are the “human factor.”
In view of the steadily mounting num-
ber of criticisms against that human
factor that have been heard recently,
isn’t it time something were done about
it? We are sure of it. And Congress
should get busy.
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Brrrisu “Mosourro Boats”

New Type Warship ... 60 Feet Long ... 40 Knots
. . . Habitable, Seaworthy, Efficient . . . Long Dis-

HEN King Edward took the helm
of M.T.B. No. 1 and ran her out
of Portsmouth harbor and around
Spithead on June 30, the occasion was
one which is likely to rank as a naval
event in years to come, as it signifies the
advent of a new type of warship into the
British Navy—the motor torpedo boat.

At first sight there may not seem to
be much difference between a motor
torpedo boat and the coastal motor boats
and submarine chasers such as are found
in most navies; actually there is every
difference.

The C.M.B., as originated by Thorny-
crofts, was a war-time production de-
signed for fast, short-distance raiding,
a surface-skimming, frail little craft
which bounced along the sea when
weather permitted, and was a hard-
riding, uncomfortable craft at 40 knots
which had a human fatigue time of about
two to two and one half hours. The 55
footers weighed 10 tons and naturally
were very lightly built. Their progress
was such that control was difficult; no
compass could give a course to a boat
which bucked like an unsprung car at
high speed on a rough road. Lewis guns
were carried but it was impossible to use
them effectively. A couple of 18-inch
torpedoes were carried in troughs and
discharged, nose forward, over the stern
when the boat was in a line
with her target. To avoid be-
ing hit herself, she was in-
stantly slewed round and
steered clear, so that torpedo
attack was a somewhat tricky
business demanding a clear
brain and quick judgment.

ITH the exception of the

latest German boats, all
the fast motor boats now built
are based on the C.M.B’s.
with very shallow draught,
light displacement, and no
attempt at habitability. Some
of the French craft can do
their 50 knots, but such speed
has little war value because
the boats themselves have
such limited possibilities. The
other type of heavier motor
boat, like the British M.L’s.
and the United States S.C.

boats with a speed of below

tance Raiders . . . Torpedoes, Guns, Depth Bombs

By OSCAR PARKES

cient as patrol boats and chasers. The
M.T.B’s. are a completely new proposi-
tion, at least so far as the British Navy
is concerned. To some extent the Ger-
mans may have anticipated them in
their S.I—S.15 types, but without full
data no definite opinion can be ex-
pressed on this point. Designed by
H.Scott-Payneof the Motor Boat Trophy
fame, and built by his firm, the British
Power Boat Company, the M.T.B’s. are
intended for long distance, deep-sea
work as independent units, and it is
anticipated that they will commence a
new phase in torpedo warfare.

We have seen the torpedo boat, start-
ing off with the little steam launches
fitted with a spar torpedo which Yar-
rows built in 1873, and the first boats
built to carry the Whitehead torpedo
which the firm supplied to the Argentine
Government a year or so later, grow up
in size and power from the first destroy-
ers of 250 tons designed by Yarrows

in 1892 to the super-destroyers like the
French Fantasque class of 2500 tons
which have entered the cruiser category
both in tonnage and gun-power. Cost
and size limit the numbers of such craft
which have completely outgrown eco-
nomical standards and, when a cycle of
evolution has been made, it is only
natural that the reversion should be
made to the smallest size consistent with
functional ability. Hence, with the ad-
vent of the M.T.B., we are back again
to the sea-going torpedo boat, a boat
cheap enough to be built in large num-
bers, fast enough to make her objective
and avoid destruction, and armed with
torpedoes which can menace a modern
battleship.

In the old days, we had first- and
second-class boats, the latter being small
enough to be transported in depot ships
and to form part of the equipment of
the battleships. Thus, when Lord Fisher
was captain of the Inflexible in the

20 knots, belong to a different [ . e ——— R
category and are quite un- = ¢ . T T
gory q - o S R S
[N

suitable for torpedo opera-
tions requiring high speed,
although they are quite effi-

purtesy ‘The British *ower Moat (,‘mnpxuu"
H. M. Motor Torpedo Boat No. 1 passing the Hood and Effingham. A fleet of these boats
could be built within the cost of the Hood, and at times might do more effective work
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’Eighties he used to say that he would
deal with opposing battleships by clos-
ing them at nightfall and lowering his
second-class torpedo boats for a mass
attack. Nowadays, we want modern edi-
tions of the old first-class boats, which
we have found in the M.T.B.—able to
stand up to bad weather, habitable, and
efficient.

GLANCE at the illustrations will

show that a special feature of the
boats is their high freeboard, upon
which so much of the success of the de-
sign depends. The dimensions are still
confidential and so are the under-water
hull lines, so that the essential data
cannot be discussed. The only figures
available show their length to be 60
feet, which is a mean between the me-
dium (55 feet) and large (70 feet)
C.M.B’s. But, although the hull is a
light shell, it is divided into many water-
tight compartments which give positive
buoyancy even when to all intents and
purposes the boat has been “totally
destroyed.”

To say that they are magnificent in
bad weather is the simple truth, and
their maneuvering abilities are such. as
have never been achieved in boat design
before. Their directional stability is such
that once put upon a course they can be
left there in either a beam, ahead, or
following sea; and the controls, oper-
ated from the wheelhouse, are finger-
light. To appreciate what this means
to the navigator and the bearing it
may have when hazardous and nerve-
wracking operations have to be per-
formed, I may say that Mr. Scott-Payne

e

. -?4'4 - *;.-. - . =
A :r%‘:-ﬂ e =
A close-up of the first M.T.B. at speed showing about as much as can be learned of huil
design. Her clean lines and absence of parasite structures favor attainment of high speed
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drove one of these boats up the English
Channel and North Sea from Southamp-
ton to Grimsby for 14 hours and from
Grimsby back again for 10 hours at 36
knots—both non-stop runs in bad weath-
er. And, in his own words: “I was at
the helm the whole time without, I may
assure you, any physical fatigue of any
sort.”

For armament, each M.T.B. carries
two 18-inch torpedo tubes which can dis-
charge their weapons by a novel method
at present confidential, the gear being
fool-proof in operation and the lightest
as yet designed. In addition, there are
several machine guns and depth charges
so that the boats can be employed either
as torpedo boats against fleet units when,
with their close approach and exact tor-
pedo aim, they should be very efficient,
or as submarine chasers.

Considering the size of the boats, their
general equipment is wonderfully com-
plete, comprising everything requisite
from a heavy ground anchor, sea an-
chor, and towing gear to an ice chest,
electric fans, spacious wardroom six-feet
high, lavatory compartments, radio tele-
graph and telephone, fireproof petrol
stowage, and ventilation system. The
chart house has full electrical equip-
ment, chart tables, and navigating gear;
the whole design, arrangement, and con-
struction bristles with novelties of every
description. The M.T.B’s. carry three
quarters of a ton of fresh water and
provisions and gear for eight men and
two officers for 14 days.

Their triple screws, driven by three,
500 b.h.p., Power Sea Lion, 12-cylinder,
petrol engines, are capable of provid-

323

ing a speed of over 40 knots,
with a thousand-mile radius
at 25 knots.

At present, six boats are
under construction or com-
pleted and six more are in-
cluded in the current esti-
mates for which the sum
of 700,000 dollars has been
provided, but this batch is
considered to be purely ex-
perimental. They can be
built quickly and cheaply, so
are essentially suitable for
emergency construction, while
the design lends itself to fur-
ther development if the pres-
ent boats are not large enough
or fast enough for other con-
ceptions of their war-time
uses.

The German boats which
can be compared with them
date from 1929 to 1936 and
are numbered S.I to S.I5.
They are 92 feet long and

- displace from 45 to 50 tons,
their profile being that of an
exaggerated C.M.B. with a
low freeboard aft, sheering
up to the bows. There are
three engines of the airplane type,
petrol driven, each developing 1000
horsepower for speed work, and a single
100 horsepower engine for cruising.
About 40 knots is reported to be the best
figure so far achieved for the petrol
boats; whether those which are Diesel-
driven have done so well is not known.
The torpedo armament is heavier than
in the M.T.B’s. as the two tubes dis-
charge 20-inch weapons. Photographs
show these to be on the forecastle, which
suggests that the trim may be slightly
altered when they have the tubes loaded.
Twelve officers and men can be accom-
modated, but their habitability cannot
be equal to that of the British boats.
[ ]

Dr. Parkes, who is best known for

his long editorship of the annual
“Jane’s Fighting Ships,” has, with the
limited facts at his command, removed
much of the mystery surrounding the
new British fighting boats. From news-
paper accounts, the impression had been
gained that these were to be of defensive
use primarily in restricted waters adja-
cent to the British Isles. On this basis,
authoritative American naval opinion
holds that, having used “mosquito
boats,” we want no more of them. The
British M.T.B’s., however, are offensive
boats, powerful, speedy, long-distance
raiders and, as such, may point the way
to a recapitulation of naval needs the
world over. Large fleets of them can be
built at low cost, and destruction of one
or a score of them in wartime would not
compare in loss of men and materials
with the loss of one battleship.—The
Editor.



CHEMISTRY AND THE FARMER

Scientific Research to Aid the Farmer . . . New
Jobs for Idle Men and Idle Acres . . . Co-ordina-

tion of Agencies into One Chemurgic Enterprise

URING the last few years, we have
D all been more or less painfully
aware that many millions of our
people have been deprived of things that
they should reasonably have, and certain-
ly not the least of these things is work.
It is often said now that times are
getting better. Nevertheless, there are
still many millions of idle hands. Even
though every mouth is fed, and every-
body clothed and housed, we shall still
be a very sick nation if so many of our
people are deprived of work which they
are eager to do. It is obvious, therefore,
that the re-employment of idle men and
of idle acres is still the basic problem
confronting America today. Solve this
problem and the economic ills of the
nation will subside.

Unemployment has been the arch
villain of all depressions in the past and
will so continue in the future. It is well,
therefore, that we determine what past
experience might contribute toward the
solution of this problem of unemployed
men and acres.

History discloses that relatively re-
cent depressions finally terminated and
were followed by the return of men and
acres to prosperous employment because
of two things, namely: 1, Expanding
markets for old industries; 2, Creation
of new industries. It further discloses
that unemployed acres and men, in-
cluding subsequent growth in popula-
tion, have been absorbed in our national
economy in approximately the follow-
ing ratio: About one third due to ex-
panding markets for old industries, and
about two thirds due to the creation of
new industries and the development of
new products and new methods.

is confidently predicted that with
the return of confidence in business;
stability of exchange; balanced bud-
gets; and through reliance on sound
economics, the expansion of markets
for old industries will occur in the
natural order of things. This should ab-
sorb about one third of our unemploy-
ed. But what we are concerned with
today is the two thirds dependent upon
new industries for their return to pro-
ductive enterprise.

Statistics in support of our de-
pendence upon new industrial enter-
prises are not available in precise form
as they relate to any particular depres-
sion. However, by taking a term of
years, which is the safer method, there
are ample figures in support of this
contention. For example, let us take
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the record of the four decades from
1890 to 1930. We had several depres-
sions during those years including one
major depression; namely, in 1893. We
escaped another major depression in
1914 only because of the outbreak of
the World War.

In those four decades our population
was increased by 60,000,000 persons,
of whom 40,000,000 gained their sub-
sistence from new industries. What were
these new industries? They were the
product of modern science and inven-
tion developed by American initiative
and applied to every-day usage by priv-
ate enterprise. They fall into two gen-
eral classifications: the mechanical arts
and industrial chemistry.

Specifically, these new industries
which have contributed so much to the
public welfare include the agricultural
implements, air-conditioning, automo-
tive, aircraft, cement, central heating,
electrical, food preservation, iceless re-
frigeration, internal combustion power,
modern sanitation, motion pictures, non-
ferrous alloys, petroleum by-products,
radio, steel alloys, synthetic chemistry,
telephone, utilities, machinery which
lessens the burden of human labor, and
many others. Payrolls of these enter-
prises rightfully are credited with the

vast army of men engaged in transpor-
tation, distribution, servicing, and main-
tenance of their respective products.
Some of these industries will continue
to enjoy a slow but steady growth.
Others are still in their infancy and have
a brilliant future.

N 1890, the genius of Edison and his

contemporaries had hardly begun to
touch American life. Kerosene lamps
and horse-cars predominated, and tele-
phones were the exclusive luxury of the
banker, the judge, the sheriff, the doc-
tor, and the apothecary. Today who
would surrender the comforts, the well-
being, the necessities, and the luxuries
of life that flow from these very indus-
tries—all created through the genius
of men like Edison and firmly estab-
lished through the courage and vision
of American industrial leaders?

With few exceptions, these men were
of gigantic mental stature. They were
business statesmen. Their initiative nor-
mally provided employment for 10,000,
000 men and women (based on the 1930
census). On the basis of four persons
to a family, they furnish material secur-
ity for 40,000,000 citizens—almost one
third of our present population. With-
out these new enterprises, the United
States could not have supported the tre-
mendous increase of 60,000,000 citizens,
who were actually added to our popula-
tion in this short span of 40 years.

All of these industries owe their ex-
pansion to labor-saving machinery
which has reduced selling costs, broad-
ened markets, and pyramided consump-
tion to a gross volume impossible with
hand-labor methods, thereby increas-
ing—not decreasing—the demand for
labor. Scientific research and inven-
tive genius furnished the brains. Thus a
great variety of articles now within
reach of the great mass of our people
would have remained luxuries of the
wealthy but for the savings in cost that
accompany modern mechanical produc-
tion.

Critics of the machine, afflicted with
the spirit of defeatism, might well take
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notice of one concrete illustration of
how the American system of quantity
production through labor-saving ma-
chinery in reality creates more jobs than
it ever destroys.

The first commercial radio broad-
casting station in the world (WWJ)
was established by the Detroit News on
August 20, 1920. At that time the sta-
tion had one man on its payroll. A few
citizens had cheap crystal receiving sets.
A short time ago, this station celebrated
its sixteenth birthday, at which
Lee

time Dr. DeForest an-
nounced that there are over 600
commercial broadcasting sta-

tions in the United States giving
continuous full time employment
to over 50,000 technicians, opera-
tors, and miscellaneous employ-
ees. This does not include the
artistic talent engaged in actual
broadcasts. Likewise, instead of
a few crystal sets, there are now
over 25,000,000 vacuum tube re-
ceiving sets in use throughout the
country.

HE tremendous opportunity

for employment afforded by
the expansion of this one new in-
dustry within a short span of 16
years is sufficient evidence to
prove that never in the history of
the world has any industrial sys-
tem been developed that contrib-
utes more to the general welfare
than the American system. Free
competitive enterprise made it
possible.

We are now on the threshold
of a chemical revolution which,
within the next generation, will
accomplish as much for the well-
being of society and for the
broadening of opportunity for employ-
ment as did the mechanical and electri-
cal revolution in the two score years re-
ferred to previously. As stated before,
the creation of new industries is depend-
ent upon scientific research and Ameri-
can inventive genius plus the courage
of industry.

This is the task—the creation of new
industries—which has been recently un-
dertaken by the Farm Chemurgic Coun-
cil, the new recruit which has joined in
the battle against enforced idleness of
men and of acres.

One should explain the meaning of
this new word, “Chemurgic,” for a great
deal will be heard about it in the future.
It comes partly from the ancient Egypti-
an word “chemi,” the origin of our mo-
dern word “chemistry”; and partly from
the Greek word “ergon,” meaning
“work.” Thus, “Chemurgic” literally
means “putting chemistry to work.” And
of course “Farm Chemurgic” therefore
means putting chemistry to work in in-
dustry for the farmer.

If any one of us has been enjoying
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the privilege of doing something and
loses his job, his natural tendency is to
try to find something else to do. What the
Farm Chemurgic Council is doing is to
react the same way as a powerful social
group. In other words, it seeks to find,
on a national scale, something else to do
for those millions of our citizens who are
now cursed with enforced idleness, and
something else to do for those millions
of acres producing more of certain
commodities than the market can prof-

HELr I CAN GET

Courtesy Dallas Morning Necy

itably absorb under present conditions.

One may reasonably ask why em-
phasis is placed on the farm problem in
this movement. The answer is brief and
to the point. The economic illness of the
nation cannot be cured until the buying
power of the large rural fraction of our
population has been greatly increased.
This rural group must buy, if the indus-
trial group is to be continuously employ-
ed in manufacturing.

But agriculture, in turn, cannot buy
unless it can farm enough of its acres
profitably. And since now the task of
producing food alone does not require
a sufficient acreage of our land, it is
plain that we must turn to non-food uses
for products of the farm, and develop
industrial processes and new outlets for
these products. Thus we see that indus-
try and agriculture are concerned,
together, in seeking a common economic
cure.

Then, you may ask, why does science
come into the picture? The answer to
that question is also clear. On a national
or social scale, the attempt to find new
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things to do simply means research—
scientific research. And by that term,
scientific research, we do not mean
chemical investigations alone. All the
sciences must do their best to help dis-
cover new regions of human activity.
Chemistry happens to be a major unit
in the scientific army seeking the ad-
vancement of human welfare; hence its
name has been chosen as a part of the
name of the Farm Chemurgic Council.
Modern men of science, particularly
in the field of chemistry, are
teaching progressive men of in-
dustry how to separate the in-
gredients contained in the or-
ganic products of the soil and
re-combine them in different
forms for industrial use. Here
we have the basis for a host
of new industries, all pointing
the way toward the return of
enduring prosperity. The move-
ment to accelerate these new in-
dustries began a-year ago last
May (1935) when Mr. Henry
Ford was host to several hundred
public-spirited citizens at Dear-
born, Michigan, representing ag-
riculture, industry, and science.
Their avowed purpose was and
is “to advance the industrial use
of American farm products
through applied science.”

UT of this original confer-

ence has been organized
what is now known as the Farm
Chemurgic Council. It is not a
governmental agency, nor is it
political. It certainly has some-
thing better to do, and more im-
portant to all of us, than to con-
cern itself with the advancement
of anyone’s personal political
fortunes. It is simply a group of far-
sighted and public-spirited men who re-
alize the magnitude of the economic
problems confronting this nation, and
who are unselfishly giving time and ef-
fort toward their solution.

The members of this council are men
who carry large responsibilities in their
respective enterprises. They recognize
that prosperity cannot be sectional, that
no one can be truly prosperous unless
everyone is prosperous. In admirable
contrast to the demagogue who would
lower the standard of living of all by
dividing the wealth of the few, these men
have set themselves to the task of raising
the standard of living of all by creating
new sources of wealth within the nation.

The purpose of the Farm Chemurgic
Council is: To survey the variety of farm
products. which, through applied sci-
ence, can be transformed into raw ma-
terials usable to industry; to define the
scientific research problems essential
thereto; to stimulate appropriate re-
search both in public and in private in-
stitutions; to activate American indus-
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IF we accept the principle that good

is bound to come from adoption
of the “scientific attitude’”’—and who
does not!—then we can know that
splendid results are inevitable from
the work of the Farm Chemurgic
Council. Here at last is something
over which we, long past our days of
wide-eyed wonder at the marvels of
progress, can sincerely enthuse. Here
at last is genuine help for the farmer,
and we predict that it will bring to
a clear focus a problem that hitherto
has been attacked in hit or miss
fashion. Even so, the projects spon-

sored by the Farm Chemurgic Coun-
cil must often be experimental. Trial
and error or—as the scientist calls
it—fact-finding, will be the rule. For
example, one of the first major proj-
ects it is sponsoring—power alcohol
from farm products—is at present a
highly controversial subject, one
which many level-headed experts
claim is economically unsound. The
Council expects to get the facts. It
will get the facts on this and other
important subjects and in the end
the farmer and the nation will bene-
fit—The Editor.

try to apply the fruits of research; to
encourage the joint co-operation of agri-
culture, industry, and science in pro-
moting this significant development na-
tionally.

The commendable hope is entertained
that such co-operation will: 1, Result
in the gradual absorption of much of the
domestic farm surplus by domestic in-
dustry; 2, Put idle acres to work profita-
bly; 3, Increase the purchasing power
of the American farmer on a stable and
more permanent basis, and, thereby—
4, Increase the demand for manufactur-
ed products, and, thus—5, Create new
work for idle hands to do; revive Ameri-
can industry; restore American labor to
productive enterprise; and help relieve
the economic distress of the nation.

Every dollar used in support of the
Farm Chemurgic Council has been sup-
plied by the Chemical Foundation, Inc.
and by no other source, directly or in-
directly. In its work, the Council invites
the co-operation of all related agencies
engaged in agricultural, industrial, and
scientific pursuits. The co-ordination of
the talent thus made available is the
Council’s task.

HE members of the Council are posi-

tive in their econvictions that, through
orderly and persistent development,
American industry will be able to ab-
sorb a major portion of the normal sur-
plus -of the American farm and thus
gradually obviate the necessity of pro-
cessing taxes, benefit payments, farm
subsidies, and other temporary reme-
dies.

That this is not a fairyland prophecy
is indicated by the agencies already co-
operating. A few of them may be named
as follows:

Certain scientific agencies of the Fed-
eral Government; majority of the Land
Grant colleges; many of the leading
universities; Ford Motor Company; E.
I. du Pont de Nemours & Company; The
Chemical Foundation; Mellon Institute
for Industrial Research; The National
Grange; American Farm Bureau Feder-
ation; leading paint and varnish manu-
facturers; large processors of food pro-
ducts; manufacturers of farm machin-

ery; the large chemical industries; and
many other institutions.

One basic idea favored by the Farm
Chemurgic Council is that of promoting
the production, in this country, of crops
and crop products which are now being
supplied to us by foreign countries.
Equally important are the Council’s ef-
fective efforts to encourage and to in-
duce financial support for greatly in-
creased activity in the scientific research
laboratories of the country. The result
of such research will be new uses for
many of our farm products, and along
with this, the creation of much greater
demand for them.

Dominant among the developments of
this kind, already begun, is the project of
power alcohol. There is some conflict of
opinion, but not of enlightened interest,
between the advocates of power alcohol
and the petroleum industry; neverthe-
less, authentic tests have shown that the
use of alcohol in a motor fuel blend is
efficient from an engineering standpoint.
Certainly its use nationally would be of
tremendous benefit through bringing
many millions of idle acres back into
profitable production. You are going to
hear a great deal more about this power
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alcohol question as the development
makes further progress.

The Chemical Foundation is aiding
in the construction and demonstration
of the first power alcohol plant in the
United States at Atchison, Kansas. The
Farm Chemurgic Council is aiding in
the technical phases of the work. The
plant has a capacity of 10,000 gallons a
day.

Orders fourfold in excess of plant ca-
pacity have been received. The alcohol
will be used for blending with gasoline
for motor fuel in middle western states.
The plant is so constructed that a wide
variety of farm products such as grains,
sugar beets, cull potatoes, and Jerusa-
lem artichokes may be used in alcohol
distillation in order to arrive at dependa-
ble cost and yield data.

SURVEY of new Chemurgic enter-

prises launched within the last year
since the First Dearborn Conference
justifies the estimate that no less than
50,000,000 dollars are being invested in
new industries which will use factory
crops raised on American farms for raw
materials. These new industries include
American paper mills, power alcohol for
motor fuel, vegetable fiber plants, ex-
pansion of the plastic industry, new uses
for cotton, tung oil development, soy-
bean plastic and oil extraction plants,
starch from southern sweet potatoes,
furfural from oat hulls, and other mis-
cellaneous new products.

This splendid progress is the con-
structive answer of American inventive
genius and enterprise to the unemploy-
ment and farm surplus problems.

It is particularly gratifying to report
that the fruits of the research conducted
by Dr. Charles H. Herty in the utilization
of southern pine in the manufacture of
both kraft and newsprint paper are now
receiving attention. (See “Southern

An experiment discussed fully in this journal in 1931 in which the entire cotton
plant is harvested and baled. Increases in yield of alpha cellulose are indicated
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Pine for White Paper”—Scientific
American, May, 1934.) Dr. Herty’s
work has been financed principally by
the Chemical Foundation and is a part
of the Council’s program.

The seven new paper plants now un-
der construction in the South represent
an investment of over 40,000,000 dollars
and will have a combined capacity of
about 1500 tons a day. It is estimated
these seven new mills will give full time
employment to 5000 persons working in
the mills, and in addition will furnish
profitable work throughout the year for
15,000 others working in the timber-
lands. .

Those familiar with the possibilities
of this new development—the perpetual
supply of rapidly growing pine availa-
ble, and the economy in operation—
forecast that this is but the beginning of
a new half billion dollar paper industry
that will be established in the South
within the present generation. Millions
of acres of worn out cotton lands will be
reseeded in pine; permanent progress
will be made toward solving the surplus
cotton problem; and profitable employ-
ment will be furnished several hundred
thousand men.

Next to the South where 39 percent of
our forest lands are located, come the
western and northwestern states, the
forested areas of which comprise 26
percent of our timber resources. There
the hitherto much despised hemlock has
been re-discovered as a valuable source
of pulp for paper making and of alpha
cellulose for the manufacture of rayon.

OTABLE among recent western de-
velopments is the new 200-ton a day
pulp mill being erected at Everett,
Washington, by the Weyerhauser lum-
ber interests, which will provide profita-
ble use for hemlock formerly neglected
in the forest. Modern chemical discover-
ies have made this development possible.
Marked progress has been made in
the use of cotton membrane mesh for
reinforcing bituminous roads in second-
ary highway construction. The Depart-
ment of Agriculture has recently allotted
1,300,000 dollars to purchase and furn-
ish free, sufficient cotton membrane to
build experimental sections under var-
ied climatic and soil conditions in every
state of the Union.

When vyou realize that competent
highway engineers estimate that of the
900,000 miles of now unimproved dirt
roads in the country where traffic re-
quirements justify surfacing, 600,000
miles will ultimately be given a bitu-
minous paving, you can begin to visual-
ize the potentialities spread out before
us. On the basis of from eight to ten
bales of cotton per mile of cotton road
built, those 600,000 miles of new unim-
proved roads represent a potential mar-
ket for from 5,000,000 to 6,000,000 bales
of cotton. This is aside from additional
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requirements for annual maintenance.

The plastic industry is making splen-
did progress in new developments in-
volving the use of both inorganic miner-
als and organic products from the farm
in the manufacture of a wide variety of
useful products.

New tung tree plantings have been
made in southern states, notably in Tex-
as, Mississippi, Alabama, Georgia, and
Florida. It is believed that the output of
1,000,000 acres of southern tung trees

Irénée du Pont, Henry Ford discuss
industrial uses for farm products

can be consumed in this country as ra-
pidly as they reach commercial maturity,
which is about six years after planting.

Substantial progress has been made
in the utilization of soy-bean proteins
and soy-bean oil in industry. Soy-bean
production in 1935 (39,000,000 bushels)
was almost double that of 1934, yet the
demand was so great that importations
were made from Manchuria equivalent
to the output of 1,000,000 acres. Many
automobile parts are now made from
soy-bean plastics. The use of soy-bean
oil in place of other imported vegetable
oils in the manufacture of certain paints
and lacquers is now an accepted stand-
ard practice in the paint and varnish in-
dustry.

I. C. Bradley, President of the Nation-
al Soybean Processers Association,
points out that the saturation point in
the use of the soy bean and its by-pro-
ducts is far in the distance: “So many
new uses are being found that it is easy
to believe claims of chemists and of
economists that the soy bean will take
its place as one of our major crops.”

Everything that grows in the vege-
table kingdom is being analyzed by sci-
entists, investigated by industrialists,
and contemplated by agriculturists with
the end in view of creating new indus-
tries, new products, and new methods,
all of which means new jobs for the un-
employed. It is a better future than has
ever yet beckoned our people onward.
The co-operative effort of these men is
the answer to those “alarmists” who
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prophesy falsely that eventually the
American farmer must retrograde to the
status of the European peasant.

HE opportunities are legion: non-

poisonous insecticides made from the
painted daisy or pyrethrum; cork from
domestic oak trees; wines and beverages
from surplus fruits; perilla oil for
paints; building material from bagasse
or waste sugar cane; alpha-cellulose
from the whole cotton plant (See “Cot-
ton Stalks, a New Source of Rayon,”
Scientific American, October, 1931);
increased domestic production of sugar;
tanning materials from the Sourdock
weed; domestic fiber from hemp and
flax ; domestic raw materials for rubber;
rayon and Cellophane from a wide vari-
ety of plant life; and so on.

Summarizing, the Farm Chemurgists
envision displacing eventually some 250
million tons of raw materials now drawn
annually from the mineral kingdom by
a like amount of organic (farm) pro-
ducts from the vegetable kingdom, all
for industrial use in the United States.

A century ago the mineral output in
this country was one half the farm out-
put, measured in tons, and we had no
serious unemployment problems. Today,
the mineral output is about one billion
tons, the farm output is one half billion
tons, and unemployment threatens our
social order. The switch suggested would
make the output of each kingdom about
750 million tons. It would give us a farm
population of close to 40 percent of the
total population and would provide gain-
ful employment for every man and wo-
man qualified and willing to work.

This change would mean increasing
agricultural production, instead of de-
creasing it. It would give us a better
balanced distribution of population and
would bring about a gradual decentrali-
zation of industry. Congestion of popu-
lation in large cities, which is the real
threat to modern civilization, would be
retarded. Man, once again, if he so
chooses, would be able to live a whole-
some existence.

In the words of Mr. Louis.]J. Taber of
the National Grange, the co-operation of
agriculture, industry, and science to this
end is “Our Greatest Economic Trinity.”

And to quote Mr. Henry Ford’s words
at the First Dearborn Conference: “I be-
lieve that industry and agriculture are
natural partners. Agriculture suffers
from lack of a market for its products.
Industry suffers from a lack of employ-
ment for its surplus men. Bringing them
together heals the ailments of both. I
see the time coming when the farmer not
only will raise raw materials for indus-
try, but will do the initial processing
on his farm. He will stand on both his
feet—one foot on the soil for his liveli-
hood, the other in industry for the cash
he needs. Thus he will have a double se-
curity. That is what I am working for.”



REFLECTION NEBULAE

Large Opaque Clouds of Dark Particles in the

NYONE who looks carefully at the
Milky Way must be impressed by
its irregular and patchy appear-

ance. Even the fainter stretches of the
Galaxy in Auriga, Gemini, and Orion,
which are seen in the winter skies, are
far from uniform, and the brighter part
which we observe in summer is full of
brilliant areas and darker regions. Our
eyes are handicapped in detecting this,
for much of the most remarkable struc-
ture is too faint to be easily detected by
direct observation—especially if the air
is even slightly hazy or lit up by artificial
lights. Long-exposure photographs re-
veal an extraordinary wealth of detail,
some of it remarkably sharp in outline.

A generation ago it was supposed that
the darker parts were gaps between the
visible star-clouds through which the
blackness of outer space was revealed
through a foreground of scattered stars.
Then Barnard, by a masterly analysis
of his own superb photographs, con-
vinced a skeptical world that the dark
lanes and patches were caused by enor-
mous opaque clouds—dark nebulae—
lying between us and the bulk of the
galactic stars, and blotting them out, or
at least greatly diminishing their light.
Even the great rift which splits the
Milky Way in two from Cygnus to the
Southern Cross and extends for one third
of the circumference of the heavens,
comes from a vast cloud, or belt of over-
lapping clouds, which conceals from
us a great part of what would otherwise
be the most brilliant region in the sky.
When a bright star-happens to be close
to such a cloud, the neighboring part of
the latter is lit up by the starlight and
appears faintly luminous. The first evi-
dence that this happened was given in
1912 by Slipher, who showed that the
spectra of several of these nebulae were
true copies of those of nearby stars, and
the proof was completed in the following
year by Hertzsprung, who found that the
brightness of the wisps of nebulosity in
the Pleiades was just what might be ex-
pected from a whitish cloud illuminated
by the stars of the cluster.

Ten years later Hubble showed that
this explanation applied to all the dif-
fuse and irregular nebulae within the
Galaxy. When the star whose light ex-
cites the nebula is exceptionally hot, the
light of the latter comes mainly from
atoms of gas, but if the star’s tempera-
ture is less than 20,000 degrees, the
nebula shows a continuous spectrum
such as would be expected from reflected
starlight (if observed with a spectro-
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Galaxy are Lit Up Whenever Stars are Near . . .

New Type of Telescope Confirms an Older Theory

By HENRY NORRIS RUSSELL, Ph. D.
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scope not powerful enough to show the
dark lines). The brightness of the star-
lit nebula naturally fades away at a
distance {rom the star, and Hubble’s
measures show that the distance at which
it ceases to be perceptible, on photo-
graphs taken with the same telescope
under similar conditions, increases with
the apparent brightness of the star in
just the way which might be expected
on simple geometrical principles.

The evidence that these nebulae shine
by reflected light was thus made con-
clusive, but one further test might be
imagined. Nebulae lit up by stars of
different colors, and reflecting their
light, should themselves be colored cor-
respondingly. Are they so in actual fact?

T is much easier to ask this question

than to answer it, for it is one thing
to show that a faint object exists and a
very different one to find out what color
it is. Direct visual observation, which is
the first thing one would think of, is
hopeless; the human eye, exposed to
fainter and fainter light, loses its sense of
color long before it ceases to appreciate
the existence of a luminous form. One
may see this for himself without labora-
tory apparatus. It suffices to take an elec-
tric stove into a dark room and switch
it off after the wires and their supports
are red hot. The fading light, at first a
good cherry red, loses color as it weak-
ens and the last faint glimmer looks al-
most gray—though, as a matter of fact,
the radiation emitted from the cooling
mass contains an ever increasing pro-
portion of the deep red -and infra-red
rays.

Color in objects as faint as these
nebulae can be detected only by pho-
tography, comparing images on an ordi-
nary plate sensitive mainly to the violet,
with those on an isochromatic plate with
a yellow or red filter in front of it. The
latter gives pictures on which the rela-
tive brightness of red and white stars
is very much as it appears to the naked
eye: on the former the red stars are

much fainter—the plate is insensitive.

One of the best examples in the sky
is the constellation Scorpio. Antares, its
brightest star, is very red, of spectral
class M, but has on each side a pair of
blue-white stars (Class B) which, to the
eye, look only one fifth as bright. On
an ordinary photograph Antares is the
faintest of the three, so that the whole
appearance of the constellation is
changed. In this familiar group nature
has supplied us with the desired test
under conditions as definite as could be
provided by a pre-arranged experiment.
Antares and its neighbors—including
a number of bright stars to the north
and west—belong to a moving cluster

.and are undoubtedly physically con-

nected. The neighboring region of the
heavens is noteworthy for some of the
blackest and most opaque dark nebulae
which are known, and these in the
vicinity of several stars of the cluster
are lit up in the characteristic way which
has just been described. Ordinary pho-
tographs show this illumination strongly
around a number of the white stars but
only a faint glow near Antares.

The critical test with yellow light has
been made by Struve, Elvey, and Roach,
of the Yerkes Observatory. These pho-
tographs were taken at the new Mec-
Donald Observatory in the mountains of
western Texas—not with the great 82-
inch telescope, which is not yet com-
pleted, but with a small but very efficient
Schmidt camera—of the type described
a few months ago in these pages. This
has a mirror with four-inch aperture
and seven-inch focal length and gives
small but very sharp images. For reveal-
ing faint, extended luminous surfaces it
far surpasses the great reflector itself.

Photographs taken with this camera,
using yellow and red light only, show
Antares as the brightest star in the con-
stellation and reveal a large diamond-
shaped nebula more than a degree in
length, which is barely visible on the
plates taken with violet light with the
same camera, while the nebulae sur-
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rounding the blue-white stars behave in
just the opposite way. The plates were
carefully standardized so that they show
not only that the colors of the nebulae
differ but just what they are. After cor-
rection for the general foreground light
of the sky (originating largely in the
Earth’s atmosphere) which even in the
clear Texas sky is greater than that of
the nebulae, it is found that the nebula
near Antares is strongly red (color in-
dex +1.9) and that near the other stars
blue (-0.4) and that in both instances
the color of the nebula matches closely
that of the star which lights it up. No
more convincing proof of the reflection
theory could be desired.

Struve and his colleagues state that
the new red nebula is “fairly easily vis-
ible” visually with a good binocular,
provided that Antares is hidden behind
some convenient obstruction. It is far
too faint, of course, to show any trace
of color, and attempts to see it, except
in very clear mountain skies, are likely
to be futile.

HESE investigations confirm the

conclusion that these great inter-
stellar clouds—dark and light alike—
lie at substantially the same distance as
the stars of Scorpio or a little behind
them. From the motions of these stars
Kapteyn showed that their distances
from the sun range from 350 to about
450 light-years. The distance and size of
the nebular clouds follows at once, and
the results are astounding. Some of the
heavy dark clouds are as much as 50
light-years long, from five to ten light-
years wide, and probably equally thick.
To compute their bulk is easy enough to
anyone used to reckoning in powers of

¢ Astrophysical ummr]’. Sept. 1836
Above: Nebula near Antares (cen-
ter) revealed with Schmidt tele-
scope camera and yellow filter.
Below: Same, ordinary photograph

From
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ten, but the results are hardly compre-
hensible.

A cloud 50 light-years long and 5
light-years square contains 1250 cubic
light-years, or 10* cubic kilometers. The
“few octillions of cubic leagues of space”
—of which Walt Whitman spoke in one
of his grander flights—amount to only
10 cubic kilometers. The nebula is
bulkier in the ratio of the whole national
debt of the United States to the postage
on a single letter!

Vast as it is, the nebula must be of
excessively low density. A simple calcu-
lation shows that if its density were as
great as a thousand-billionth part
(157°) that of ordinary air, it would
contain matter enough to make 650,000,-
000 stars similar to the sun. A mass a
thousandth part as great would attract
the stars even 50 light-years away so
strongly that a large proportion of them
would move around it in closed orbits.
The observed motions show not a trace
of this, and we may conclude that the
average density of the nebula is less than
107 grams per cubic centimeter; that
is, less than one ounce in 7000 cubic
miles.

The wonder now is how anything so
excessively tenuous can be opaque. But
another simple calculation shows that
if we took our 7000 cubic miles and
stretched it out into a column long
enough to extend through the whole five
light-years’ thickness of the nebula, it
would shrink laterally till it was only
21 inches square. Now our question
looks different. Can we put an ounce of
stuff into a tube 214 inches square in
such a way as to stop light from passing
through it? Assume that our “stuff” is as
dense as rock. A single piece weighing
an ounce would be about an inch in
diameter and could not cut off the light;
but if we broke it up into sand-grains
averaging 1/100 of an inch in diameter,
there would be a million of them. Each
one would have a cross-section but
1/10,000 that of the lump, but the com-
bined cross-sections of the lot would be
several times greater than that of the
tube. If they were rammed down along
it into one place, they would unques-
tionably block it, and even if scattered
here and there along its vast length,
their total obscuring effect would be
very heavy, though not quite complete.
By grinding our stones to finer and finer
powder, the resulting cloud of dust
would have more and more obscuring
power, so that a completely opaque
cloud could be made even with a much
smaller density.

There is a limit to this process. So
long as the dust grains are larger than
the wavelength of the light they will act
simply as obstacles and behave as has
been described. But when they get con-
siderably smaller than the wavelength,
they no longer get much grip (so to
speak) upon the light waves; further
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Courtesy Dr. Onto Struve
Another photograph, showing the
red nebula near Antares photo-
visually, Antares at the bottom

pulverization makes the cloud less
opaque. Even at the unit when the ma-
terial is broken up into separate mole-
cules—that is, transformed into a gas—
it has still some power of scattering and
so weakening the light which passes
through it, but relatively very little. For
a homely illustration of this, one may
recall that a few inches’ thickness of
“steam” emitted from a pipe (that is,
of one containing a very small per-
centage by weight of small drops of
condensed water) will obscure the sun,
whose rays pass with but little weaken-
ing through all the miles of atmosphere
above our heads.

It is probable, of course, that the dark
nebulae contain particles of all sizes,
from loose gas molecules to large
chunks, if not bodies of planetary size.
But of all these, the fine dust, pound for
pound, has enormously the greatest
light-stopping and light-reflecting pow-
er, so that we will see the dusty parts of
the clouds, whatever else may be there
as well.

ARTICLES larger than the wave-

length act very much the same upon
light of all colors. A cloud composed of
them will look white by reflected light
(if the incident light is not colored) or,
at least, grey, if the particles themselves
are dark colored; and light, which has
come through it, though weakened, will
not change color (like the sun shining
through a fog). But particles smaller
than the light waves behave quite dif-
ferently. They react more strongly with
the shorter waves, so that a cloud of
them will reflect blue light much more
than red. The molecules of clear air be-
have thus: hence the sky is blue, while
the light of the setting sun, which has
escaped the scattering, has lost most of
its blue and looks red.

The clouds in Scorpio and Ophiuchus,
which scatter light of nearly the color
of the stars which illuminate them, must
be composed mainly of particles of the
larger sort. Another nebula near the
yellowish star Gamma Cygni, and even-
tually illuminated by it, shows, however,
a decided bluish color and must be
formed mainly of small particles.—
Princeton, October 3, 1936.



SPEED “[ITH EASE

Motor-Car Speed a By-Product of Efficiency ...

OU’RE passing a car on the long

straight-away of a two-lane high-

way, and you’ve misjudged the
speed of an approaching vehicle. It’s
coming faster than you thought. You're
already doing 50. You step down on the
accelerator and pray that there is enough
reserve power to get you through that
rapidly closing hole. The car leaps for-
ward, spurting gracefully to safety. It’s
got power, all right; it’s got speed to
spare; only that reserve power prevent-
ed tragedy. The engine compensated for
a miscalculation of speed and distance.
None of us always judges such puzzling
elements of safe driving without an
error. And when mistakes occur, as they
occasionally will, it’s a comfortable feel-
ing to have that extra power and speed
under foot.

As you look back on that experience,
you realize your old gasoline buggy
would never have been equal to that
sudden extra burst of speed without a
remarkably powerful motor. It would
not have had that capacity for spurting
ahead if the engineer hadn’t put that
smooth, 80 horsepower engine under the
hood. You'’re mighty glad he did.

In spite of this and similar experi-
ences with which every driver is familiar,
the biggest argument in the realm of

Safety factors at all speeds of which new cars are cap-
able are checked by grueling tests on proving grounds

Can Kill or Save ... What the Manufacturers Are
Doing About Safety . . . The Penalty of Speed

By JOHN HENSHAW CRIDER

automobile safety today is over the ques-
tion of speed. The majority of car buyers
seem to want it, the manufacturers de-
clare it is essential, and yet enforcement
and safety officials insist that it’s danger-
ous. As the 1937 models roll off assem-
bly lines into showrooms around the
country, it is interesting to consider some
aspects of this matter of speed and what
is being done about it. It has a great deal
to do with the future of automobile man-
ufacturing, and, needless to say, it has a
strong bearing on the popular question
of highway safety.

No one in his right mind says that
speed is the only cause of automobile ac-
cidents, but, as you will see, there are
some who believe it is a leading cause
of fatal crashes. Accidents are caused
by (1) the car, (2) the driver, (3) the
highway, or (4) the other fellow who,
incidentally, is just another driver like
you and me. Most accidents occur while
cars operate at slow or mod-
erate speeds, but the greatest
percentage of fatal accidents
happen when cars are going
too fast.* Over 30 percent of
all fatal accidents in 1935 oc-
curred when cars were driven
too fast. Now what are people
saying about this question of
speed? Who are the object-
ors, and who the defenders?

A spokesman for the auto-
mobile industry pointed out
that in several European
countries, where cars are not
capable of speeds as great as
ours, the rate of automobile
deaths runs two to four times
as high as ours. To illustrate
a British manufacturer’s idea
of speed, here is a quotation
from an Austin advertisement
which appeared in The Geo-
graphical Magazine (Lon-
don) of April:

““About time I got a new
car—a car that is thoroughly
up-to-date. . . . Let’s think
what I really want it to be
like and what I want it to do.
Ninety miles an hour? No. It

might be a bit of a thrill when one gets
the chance but sixty-five is all I'll ever
want. . . .”

Compare that with some of the Ameri-
can auto advertisements of a few years
ago which gave you the idea that an 80-
mile-an-hour car could be driven through
a brick wall without so much as spoiling
the driver’s hair comb. Speed and
strength were the main themes in those
days. Note, for example, the following
newspaper advertising copy of an Ameri-
can accessory manufacturer which ap-
peared during March of this year:

“WANT MORE SPEED? If you were
a racing driver, preparing for a great
race, you would test your car with vari-
ous types of equipment and you would
find that you could reach your highest
speed only when your engine was equip-
ped with——Spark Plugs.”

HERE is little question that the
American people like speed and use
it. Speed surveys show conclusively that
we do travel fast—that is, most of us do.
One of the latest surveys, one made by
E. L. Springer under Professor Ben H.
Petty of Purdue University in which
2023 cars were observed on Indiana
highways, showed that 19 percent of the
total cars observed traveled between 50
and 55 miles an hour. Sixteen percent
traveled at 45 to 50, and another 16 per-
cent at from 40 to 45. Ten percent trav-
eled at 35 to 40, another 10 percent from
55 to 60, and still a third 10 percent from
60 to 65. Six percent drove at 30 to 35,
and another 6 percent at from 65 to 70.
About 2 percent drove at from 70 to 75,
and less than 2 percent at from 25 to 30.
About 1 percent drove at 75 to 80, less
than 1 percent at 20 to 25, and less than
15 of 1 percent at from 80 to 85. A study
of these speeds, published with the ob-
server’s report in the March Better
Roads Magazine, makes it readily ap-
parent that driving under 40 miles an
hour is not very popular on Indiana
state highways.
Maybe it isn’t that people want to
drive fast, but simply that the new cars

*#See table, page 61, August 1936, Scientific
American.



with their smooth acceleration reach
high speeds before the drivers realize
how fast they’re going. For such absent-
minded folk, Dr. George H. Stacy of the
Peoria (1ll.) Star has designed a speed-
ometer which shows the area upwards
of 50 miles an hour in red. The zone from
30 to 50 is colored in yellow for caution,
and below 30 the background is green.

A similar speedometer design, which
tells the driver not only the speed he is
traveling, but how many feet per second,
the average braking distance for each

Courtesy Ocean Accldent and Guarantee Corp., Ltd,

A perfect setting for an accident
that speed and power may prevent

speed, the reaction distance, and the av-
erage stopping distance, was prepared
by Emanuel Gorfine, speaker of the
Maryland House of Delegates, and ap-
peared on the cover of the July issue of
Keystone Motorist. Many persons who
drive habitually at speeds over 40 miles
an hour would probably slow down if
they had at hand the figures supplied by
Speaker Gorfine’s speedometer.
“There is a very definite line of demar-
cation between the speed at which a car
can be controlled, and the next higher
bracket of speed at which the driver is
practically helpless when a crisis arises,”
said John W. Wheeler, member of the
Indiana State Highway Commission,
writing in Civil Engineering. “The speed
of an automobile can only be regulated
in its design on the drafting board. Un-
til a maximum speed is set, and the au-
tomobile is designed and the highway
built for that speed, American accidents
will increase in spite of all that high-
way engineers can do to prevent it.”

Mr. Wheeler was thinking
principally about the high-
way as a cause of accidents.
Narrow roads, bad pave-
ments, needlessly sharp
curves, narrow or worn out
bridges, and lack of proper
marking are certainly among
the important contributors to
highway disaster, but these
things would not be so im-
portant if automotive science
had not given us high speeds.
Mr. Wheeler feels that the
top speed of cars should be
decided upon and fixed once
and for all. Then, he says,
engineers could build high-
ways to accommodate the
established speed with safety
for the motorist.

Barney Oldfield, veteran
automobile racer, told an As-
sociated Press reporter in

Los Angeles that speed
should be left to the race
tracks.

“I’'ve driven over a million
miles in automobiles,” he
said, “and I've only struck
one pedestrian. At the time of the acci-
dent I was eating popcorn and my mind
was not on my driving.”

The silly part of motor-car speed is
that when we drive too fast we don’t
get the maximum economy out of our
motors. B. H. Anibal, chief engineer of
the Pontiac Motor Company, reported
that tests on the General Motors Proving
Grounds showed that while the best mile-
age delivered by one of the test cars was
24 to the gallon of gas, the same car
could do only 13.9 miles to the gallon
at 70 miles an hour. At 50 you get from
25 to 30 percent more mileage than at 70.

SEVERE critic of high-speed auto-

mobiles is Dean A. Fales, associate
professor of Automotive Engineering at
Massachusetts Institute of Technology,
who says: “Many of the new cars are
so much faster and smoother than the
older cars that the driver is deceived as
to his speed, and when he meets an emer-
gency, both he and the vehicle are un-
able to cope with it. Excessive speed is
one of the real dangers on the highway
today.”

The New York Times took a leading
place, editorially, in denouncing fast
driving. After reviewing an analysis of
last year’s accident figures, the following
statements were made: “These figures
should dispose once and for all of the
argument that it is ‘old fashioned’ to em-
phasize speed as the most important
factor in the alarming rise in the auto-
mobile death rate. . . . In collisions, no
matter what the cause, it is generally
speed that kills. . . . Even among those
who refuse to concede that higher speeds
increase the number of accidents, no one

Photographs courtesy General Motors Corp,
The automobile industry uses many delicate scientific
instruments to measure safety factors in the laboratory

can deny that they increase the destruc-
tiveness of the accidents that do occur.
. .. It is little wonder that two thirds of
all fatalities to occupants of automobiles
occur at speeds in excess of 45 miles per
hour.”

Professor Amos E. Neyhart of Penn-
sylvania State College, pioneer expo-
nent of public school instruction in safe
driving, declared that an analysis of
2571 highway deaths in Pennsylvania
during 1934 showed that 56 percent were
due to “exceeding speed limit or driving
too fast for conditions.”

It was perfectly natural, in view of
the public clamor, that Secretary Daniel
C. Roper, in announcing some of the
objectives of President Roosevelt’s na-
tional safety survey, should have asked:
“Why is it necessary to manufacture
cars with speeds from 80 to 100 miles
an hour?” And again: “What steps are
being taken by dealers to insure the
public against.the selling of high-speed
cars to reckless, disabled, or incompe-
tent drivers?”

The automobile industry couldn’t af-
ford to sit back without saying or doing
something. After all, the manufacturers
have a right to a hearing on matters so
vital to their well being. One of the
strongest blasts against them was a
front-page editorial in the Detroit News
which brought an immediate answer from
the industry. The editorial said in part:

“Let the industry which has given us
the cars—so necessary in American life
today—establish the rules by which
those same useful cars will cease to be
weapons of death and injury.

“THE AUTOMOBILE INDUSTRY
MUST NOT LET THE AUTOMO-
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BILE COME TO BE KNOWN AS A
KILLER!”

Alvan Macauley, president of the Au-
tomobile Manufacturers’ Association, an-
swered the challenge in part as follows:

“A long continued investigation of
traffic accidents shows that they are due
to a great diversity of causes, chief of
which is the fact that our cities were laid
out for horse drawn traffic at a time when
the automobile was not dreamed
of, and when the present con-
gestion of street traffic was be-
yond the imagination of anyone.
But there are many other exist-
ing causes, some of them more
readily curable than by the re-
arrangement and widening of
the streets of a great city.”

R. MACAULEY called at-
tention to the industry’s
establishment of the Bureau for
Street Traffic Research at Har-
vard University, which is gen-
erally regarded as the most
competent organization in the
country for solving street traffic
problems. The bureau has pro-
vided fellowships to deserving
students. Dr. Miller McClintock,
director of the bureau, has said
that “speed as a function of the
motor car, just as sharpness as
a function of a knife, must be
recognized on its face value, and
instead of destroying it, we must
surround it with those controls
which assure reasonable protection.”
Said Ray W. Sherman in his book, “If
You're Going to Drive Fast”: “It is not
logical to expect our evolution to be
toward slowness when the major in-
herent quality of the automobile is
speed, and its road is made smoother.
No matter what is or what isn’t logical,
I don’t believe we are going to do much
slowing down. But we must have more
safety!”

William S. Knudsen, executive vice
president of General Motors, had the
following to say about the speed con-
troversy: “We spend a great deal of
money every year finding out what our
customers want. So it is with consider-
able confidence that we tell you that
they want cars which will accelerate
quickly, negotiate the majority of hills
without gear shifting, and transport
them at a fairly rapid rate of speed. We
are confident that the public will not
buy cars which do not have these per-
formance characteristics, no matter what
we as individuals may think about it.”

You probably recall that in the Aug-
ust issue of Scientific American Profes-
sor Alexander Klemin of New York
University gave other important reasons
why speed and power are built into the
modern motor car: “(1) Everyone likes
to get going just as quickly as possible;
(2) if the bare minimum of power just
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sufficient for good speed on a level road
were provided, hills would become an in-
tolerable nuisance; (3) engines or other
machinery operating at the highest
pressure will never work with the same
perfection and reliability as when work-
ing well within maximum capacity.”
Robert S. Mann predicted last fall
in Editor and Publisher that any adver-
tising copy “which places undue stress

Measuring carbon monoxide seepage in a new car.
Drivers, drowsy from CO, may cause accidents

on speed—even though it may sell cars
—will be found to build public resent-
ment not only toward the individual
manufacturer, but toward the whole in-
dustry.”

The industry took heed. The hand-
writing on the wall was conspicuously
clear. All you have to do is look at the
new 1937 models, read their safety speci-
fications, and you’ll be convinced that
the manufacturers are co-operating 100
percent with safety demands. They still
have speed and reserve power for the
reasons stated by the industry’s spokes-
men. Without these qualities, as you can
appreciate, the automobile would be a
sorry piece of merchandise. Nobody
would want it. This very need for re-
serve power and emergency speed is
the reason that governors are not popu-
lar either with the public or the manu-
facturers. They seriously cripple a car
in its performance characteristics and
thereby reduce safety margins.

The 1937 manufacturing and adver-
tising credo of the Automobile Manu-
facturers’ Association, which is the
industry’s answer to the alarming cries
of the past twelve months, pledges that
every safety factor proved by research
and engineering will continue to be built
in American automobiles. The most radi-
cal decision of the manufacturers was
to eliminate from their advertising and
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publicity “all references to vehicle top
speeds.”

This pronouncement is of historic im-
portance because it marks the end of the
industry’s efforts to sell speed to the
public. Having spent millions of dollars
to sustain and satisfy a demand for
speedy motor transportation, the manu-
facturers now agree to drop the em-
phasis on speed and sell safety. After
all, it is security that the public
wants most of all, and the in-
dustry is answering that demand.

UT safety is something which
the industry alone cannot
supply. In the final analysis it is
up to the driver. Given a fast car
which is safe under reasonable
conditions, it is the responsibility
of the driver to adhere to those
conditions. Unless the driving
public proves itself worthy of
being intrusted with fast motor
cars—and that means you and
me—government may intercede
and take the privilege away. The
National Bureau of Casualty and
Surety Underwriters, in the
booklet, “Man and the Motor
Car,” presents this warning: “In
a frantic attempt to reduce death
and injury on the highway, any
one of dozens of drastic mea-
sures may be put in effect that
will kill the pleasure and curb
the natural liberty of citizens
who want to move in motor cars.
Under such conditions, the use of auto-
mobiles will manifestly decline.”

If you think this is idle talk, hearken
to the 1935 annual report of Charles A.
Harnett, New York State Commissioner
of Motor Vehicles, in which he said:
“We urge that a maximum speed limit of
50 miles an hour be established by law in
the State of New York, and if enforce-
ment of such a statute and program does
not bring about the desired results, it
may be necessary to resort to mechanical
devices as a means of restriction.”

It is plainly evident that the public
has little choice in this matter of speed.
Either we must use it with discretion, or
it will be taken away. The privilege of
operating smooth-running, powerful mo-
tor cars is one worth keeping. But that
has become a matter for drivers to de-
cide for themselves. You will drive at
reasonable speeds or be compelled to
do so.

Simplicity has always characterized

motion-picture animated cartoons,
and perhaps this very simplicity accounts
in large measure for their wide-spread
popularity. With the advent of color to
these cartoons, they take on an added
interest. An article to be published soon
tells in detail of the method for produc-
ing these colored films.—The Editor.



CHECKING UP ON HURRICANES

Instrument Records Temperature, Pressure, Hu-

midity . . . Microscopic Record . .. Carried Aloft

By Sounding Balloon . . .

TINY instrument, weighing about

1% ounces and suspended beneath

a small balloon, is science’s latest
device for finding the whys and where-
fores of South Atlantic and Gulf Coast
hurricanes. According to W. R. Gregg,
chief of the United States Weather Bu-
reau conducting tests of the equipment,
the data obtained will add immeasurably
to what is already known about hurri-
canes. The instruments are sent out from
three stations—located near Montgom-
ery, Alabama; Jackson, Mississippi;
and Augusta, Georgia—operated by the
Massachusetts Institute of Technology,
co-operating with the government in this
study.

Signals for release of the instrument-
carrying ‘balloons are given by the
Weather Bureau’s Eastern District Fore-
caster at Washington, D.C., who also
sets their schedules. From his daily
charts of weather conditions all over the
world, the forecaster follows every tropi-
cal disturbance from the time it appears
far out on southern seas, until it has
blown a path across the land or has
veered to spend its fury over the water.

If the “eye” of the storm—the calm
area sometimes ten miles in diameter in
the center of winds that blow at veloci-
ties up to 200 miles per hour—passes
over one of the special observation sta-
tions, the instruments will be sent up at
fifteen minute intervals. Otherwise they
will be released every one and a half to

Importance of Data

Ready for the upper air: The hur- .
ricane data recorder and balloon

three hours, the interval depending upon
the path and speed of the hurricane.
This will also decide whether one or
all three of the stations will take part
in the program.

The instrument consists essentially of
three recording elements, three small
penpoints, and a piece of smoked glass
about the size of a postage stamp. Fitted
into a small aluminum or doped fabric
gondola, it is carried by a hydrogen-
inflated balloon to a height 10 to 20
miles above the earth at a rate of climb
of 650 to 800 feet per minute.

The hurricane recording mechanism. Left: Metal coil that records changes
in temperature. Center: Pressure capsule. Below: Hair for humidity changes

The three elements of the instrument
record pressure, temperature, and mois-
ture. The pressure-recording element
consists of a small metal capsule from
which the air has been exhausted and
which contracts or expands with chang-
ing pressure. This is attached to the
smoked glass plate which rises or falls
vertically with the expansion or con-
traction of the capsule, tracing a record
of the pressure changes with a stationary
penpoint. The temperature recorder con-
sists of a little cylindrical shell made of
two thin layers of metal which coil or
uncoil as the temperature rises or falls.
This is connected to a penpoint moving
crossways over the surface of the glass
plate. A third penpoint is attached to a
strand of human hair that becomes long-
er or shorter as the air about it becomes
damper or drier.

HE gondola is attached to the inter-
section of three bamboo sticks which
in turn are coupled to the balloon. As
soon as the balloon reaches its ceiling
and bursts, a mechanism removes the
penpoints from contact with the plate
so that no records are made during the
descent. The instrument is mounted on
rubber bands to reduce shock on landing.
Five pieces of red cloth are attached
to the bamboo framework to attract at-
tention of passersby to the fallen in-
strument. A tag offering a reward for
return of the device to the United States
Weather Bureau station at Boston, Mas-
sachusetts, is also attached. There the
glass plate will be examined and read
under a microscope and tabulations
from the recordings will tell an interest-
ing story of what goes on in the heart
of a hurricane.

The mechanism is shown above with the
gondola that protects it during its flight
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THE NEW IN HEATING

Heating Industry Progresses . . . New Systems,

MAGINE a house heating system
which functions at its maximum
only when the house is occupied,

and only in the particular room in which
the householder chooses to be at the
moment. A push of a button would bring
on comfort heat while at all other times
the temperature would be no more than
necessary to prevent injury to the house
contents.

This sounds like a very impractical
dream, but it isn’t. The lines of approach
to such a convenient system have been
laid down and it may come to pass in
another decade. It will involve a sharp
departure in heating practice, but the
hurdles to be taken are economic rather
than technical.

The heating industry has been mak-
ing steady progress. Innumerable re-
finements have been incorporated in ex-
isting systems, all aiming to overcome
well recognized defects to the end that
the user will get greater satisfaction in
the form of bodily comfort, and mental
comfort as it applies to his pocketbook.
More uniform distribution of heat, auto-
matic control of temperatures, reduc-
tion of heat losses, elimination of dirt,
and improvement in appear-
ance are some of the accom-
plishments of recent effort.

OINCIDENTALLY with

these improvements there
has come about a growing ap-
preciation that insulation and
air conditioning are insep-
arably linked with heating.
Whether the best in each of
these factors in comfort is to
be obtained jointly or individ-
ually is a moot question not yet
decided. The pros and cons
have been related already in
these pages and need not be
covered again to make current
gains in heating clear.!

The improvements which
have the greatest appeal to the
home owner are those which are to be
classed as control. Controls are now
exercised in many ways, but they all
contribute to achieve a regulation of
room temperatures. It doesn’t matter
whether the system is steam, hot water,
or warm air; nor does it matter what
the fuel—better regulation has been
given to all. The development of oil
burning systems has stimulated similar
improvements in the positive control of

1Scientific American, August, 1936.
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New Controls . . . Co-ordination with Air Condi-

tioning . . . Radiant Heating . . . The Future

By PHILIP H. SMITH

coal burning, and the choice of systems
today depends more upon the local cost
of fuels than individual merit.
Distribution of heat throughout a
building is now being equalized in a
number of ways. If the system is run by
steam, vent valves are provided for ad-
justment so that the radiators nearest
the source of heat generation vent air
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Radiant heating has many possibilities. Top: Pipes in
wall before covering with plaster; and below: On ceiling

slowly, while those most distant from the
boiler vent quickly. When hot water is
used, a similar effect is obtained by
valves which strangle the flow nearest
the heat source. In effect, the heat is
metered to the radiators, and thermo-
stats provide automatic control for the
entire system.

The control of heat losses—in other
words, the attainment of greater operat-
ing efficiencies—is quite as important
from the technical viewpoint as the
regulation of heat distribution, although

it is not so apparent to the home owner
who easily loses sight of costs. In the
main, the efficiency of heating systems
has been improved in three ways—by
better combustion of fuel, improved in-
sulation of heat generators, and more
complete utilization of the heat of com-
bustion gases. Economies of this type
begin by the exercise of positive control
over air and fuel mixtures; are accen-
tuated by jacketing the generators with
the water or air used as the medium for
transmitting heat; and end by providing
an opportunity for combustion to be
completed and heat absorbed before
escape up the stack. In one type of coal-
fired boiler, the hot gases are made to
travel four times the length of the boiler
before they are permitted to escape; in
a new warm-air heating system which
employs oil as the fuel, the
gases are conducted 36 feet
past heat-absorbing walls and
fins before ‘they enter the
chimney.

IMlustrative of the advance
made to reduce heat losses and
unique among the newer heat-
ing systems is a plant which
uses gas as its fuel and does
away with the need for a chim-
ney. The equipment comprises
a combustion chamber, jacket-
ed with water, and an all-
copper piping system with ra-
diators. In operation, the hot
gases are made to enter a mix-
ing chamber where they pick
up water as vapor from the
jacket and pass directly to the
radiators. Then the cooled
gases and condensate pass to the return
piping, the condensate going back to
the water jacket and the non-combustible
gases being discharged through an ex-
haust pipe. Water made from the hydro-
gen in the gas overflows to a drain.

The unique feature of running the
gases directly to the radiators is made
possible by using an exhaust fan which
produces about three quarters of an
inch of vacuum on the condenser outlet.
This provides, in effect, a controlled
draft. An additional advantage lies in
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the fact that once the intake of gas and
air is regulated to insure proper com-
bustion, the ratio remains constant re-
gardless of variations of weather or
chimney. Instead of a chimney, a two-
inch copper pipe is employed for ex-
hausting the non-condensible gases, and
so great is the efficiency that the outlet
temperature is as low as 80 degrees,
Fahrenheit.

All heating systems on the market to-
day have been vastly improved in ap-
pearance and for the most part the
enhanced appearance represents a cor-
responding gain in insulation and re-
duction in dirt. This applies both to the
heat generator and to the distributing
system. Concealed radiators have en-
hanced appearances but not without
some loss in heating effect, and the next
swing will be in the direction of design
which will give considerably more
radiant heat.

Quite apart from progress in refine-
ment of existing heating systems a new
method has been developed known as
radiant heating. It is not' widely known
in the United States because installa-
tions are few and far between, but in
Europe where it originated it has be-
come quite common. It is found in many
of the British Government buildings, in
theaters, stores, auditoriums, and other
public and semi-public ‘structures, as
well as in many thousands of private
homes.

Radiant heating is based upon a very
old principle of thermodynamics. As in-
dicated by its name, it employs radiant
heat which is a wave or beam of pure
energy, rather than the commonly used
“convected” heat, the “sensible” heat
which is the vibration of the material
particles of the body of matter. The old-
fashioned fireplace provided more radi-
ant than convected heat. The sun demon-
strates this type of heat most impres-
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sively as anyone can testify
who has experienced comfort
in its direct rays during a
cool fall day.

It is a phenomenon of ra-
diant heat that it warms
objects without heating the
intervening air; therefore the
occupants of a room can be
made comfortable by radiant
heat although room tempera-
tures may be low. Under ac-
tual conditions this is just
what happens, and an experi-
ment conducted in one of
the country’s large electrical
laboratories is worth relat-
ing as dramatizing this pecu-
liarity of radiant heat.

To demonstrate the differ-
ence between convected heat
and radiant heat, people were
seated in a room in which the

Top: The fore-runner, still
quite new, of a type of do-
mestic oil furnace which
has brought many changes
in house heating recently

Center: An automatic coal
burner installed in a home
furnace and air conditioner

Bottom: Cut-away section
of a new oil-burning boiler
showing insulation of jack-
et, water chamber, flue, and
the hot water supply coil
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temperature was 104 degrees,
Fahrenheit, and the wall
temperature 57 degrees,
Fahrenheit. They were asked
how they felt and they re-
plied that they were far from
comfortable in such a chill
surrounding. Then conditions
were altered to give a room
temperature of 25 degrees,
Fahrenheit (below freezing),
and a wall temperature of 81
degrees, Fahrenheit. This
time the occupants found
themselves very comfortable.

Such an experiment makes
us more conscious of the law
that heat energy can travel
only from a hotter to a cooler
body and it also drives home
the fact that no heating sys-
tem ever put heat into a per-
son. It shifts attention from
consideration of room tem-
peratures to consideration of walls and
forces a re-statement of the purpose of
heating which is nothing more nor less
than the prevention of dissipation of
bodily heat at a faster rate than it can
be generated. The ideal heating system,
therefore, is one which will give the
greatest degree of comfort when taking
into consideration the loss of heat from
the human body by radiation, convec-
tion, and evaporation.

Proponents of radiant heating claim
that their system is superior because it
permits comfort with low room tempera-
tures. They say, further, that radiant
heating simplifies the problem of main-
taining normal conditions of humidity.
Certain examples of European installa-
tions forcefully confirm these conten-
tions. There are schools where the class-
rooms lack one exterior wall and the
pupils sit comfortably in outdoor air;
there are also hospitals where the pa-
tients lie in bed exposed from the side



336

Radiator vent valves with adjustable
vent for controlling the amount of
steam to each radiator in a system

to the open air yet thoroughly warmed
by radiant heat. In neither instance is
there any attempt made to warm the air
surrounding the occupants.

There are several methods of heating
with radiation in use today. There is
one which employs pipes, imbedded in
the ceiling, through which warm water
is circulated. There is another which
uses plates heated with steam, affixed to
or recessed in the wall surfaces. A third
method utilizes electrical resistance
coils, but its application is limited to
regions where electrical current is
cheap.

N the system which employs coils, the

pipes are looped back and forth over
the ceiling area. Above the pipes is
placed heavy insulation, usually cork,
while the pipes themselves are placed
in intimate contact with the concealing
plaster surface. This plaster surface
serves as the radiating panel. Ceiling in-
stallation is advocated because the rays
envelop the occupants of a room. When
side walls are used as the radiating sur-
face, all four walls must be radiant;
otherwise suitable reflecting surfaces
must be had if the occupants are to re-
ceive the rays from all directions. Ob-
viously, whether pipes or steam-heated
panels are used, care must be exercised
to afford direct rays or reflected rays.
Radiant heating does not require any
supplementary system to warm the air
because the air picks up enough warmth
from the heated objects to safeguard
water pipes, food, and so forth.

There is much to be said for the lower
room temperatures which are a feature
of radiant heating. We have all experi-
enced the unpleasant sensation of a dry,
overheated atmosphere and we also
know how much better we feel in a cool
and relatively moist surrounding. Tem-
peratures as low as 60 degrees, Fahren-
heit, are compatible with comfort in a
room heated with a radiant system, and
the shock experienced by going out-
doors is materially lessened.

While there is much controversy ra-
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ging over radiant heating, the disagree-
ments are mainly over what constitutes
a satisfactory system. Architects, en-
gineers, and builders are in general ac-
cord as to the soundness of the principle,
but they are by no means one in believ-
ing that the ultimate system of radiant
heating has been perfected. The panel
system, which employs ceiling pipes, is
wholly satisfactory to some designers,
while others hold that it is only a step
on the way. Presumably the principal
drawback to its adoption is one of cost,
installations running anywhere from 10
to 40 percent higher in outlay than
orthodox systems. But since operating
costs are claimed to be lower with radi-
ant heating, the disadvantage is not as
great as first cost indicates.

On this side of the Atlantic a good
deal of experimental work is being car-
ried on covering many phases. At one
of the large universities, scientists are
trying to determine the physiological
effect upon the human body, believing
that radiant heating may reduce respira-
tory troubles. Another experiment seeks
to prove the practicability of heating
hollow walls with hot air, while some
electrical equipment concerns are work-
ing with resistance coils imbedded in
panels to serve as radiant wall surfaces.
Still in the realm of fantasy is the idea
of using the sun’s rays and supplement-
ing with artificial rays on cloudy days,
while even more remote is the concep-
tion of heating with induction coils
which would induce heat in the occupant
of a room.

There is no question but that radiant
heating is here to stay, but adoption is
hindered by costs, whatever the method
employed. Some of its proponents be-
lieve that it will be used in commercial
structures before it comes into general
home use. They reason that operating
costs, more than offsetting higher in-
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stallation costs, will make it a sound
venture. For the most part electricity is
favored as the source of heat, but this
is now impractical because of rates for
current.

Adoption of radiant heating would
have a profound effect upon present
concepts of insulation and air condition-
ing. It would void much that has been
done during recent years. With lower
room temperatures the diffusion of heat
through wall surfaces is much less rapid
and construction might be lightened
substantially. The problem of humidity
control would also be of less moment.

HE point may be raised that radiant
-L heating will not answer the problem
of summer cooling or provide a means
for lowering relative humidity. In this
respect it does not differ from existing
systems. The coil system of panel heat-
ing does afford a means for circulating
cool water through a house and this
would be quite adequate for summer
comfort in a region where the air is
naturally dry. Where humidity is a seri-
ous problem some means would have to
be supplied for removing moisture from
the air, otherwise water-cooled pipes
would cause condensation.

What radiant heating has accom-
plished beyond its own practical attain-
ment is the. injection of some new and
valuable ideas into the whole problem of
heating. And coming as it has when in-
sulation and air conditioning are being
studied as never before, the possibility
of better heating systems is measurably
greater. The ultimate goal is the attain-
ment of comfort with the simplest pos-
sible system, and radiant heating may
prove to be what we have been seeking.

Photographs courtesy: American Radiator and
Standard Sanitary Corp.; C. A. Dunham Co.;
General Electric Co.; Iron Fireman Mfg. Co.;
and L. L. Munier.

Scheme of unique new heating system which is discussed in detail in the text.
The hot combustion gases pass through a mixing chamber directly to radiators



UN DERPINNING TRINITY

Trinity Tower Was Subsiding . . . Old Foundation
Extended to Bedrock by Monolithic Piers Through

Quicksand . . . Pneumatic Caissons Used

By R. G. SKERRETT

HE massive masonry tower of fa-

mous old Trinity Church, which

faces Wall Street from the west
side of Broadway, in downtown New
York City, is now, after 90 years of ser-
vice, at last supported by the deep-ly-
ing bedrock. This recent engineering
achievement was put through to prevent
the tower from settling more and more
and tilting increasingly towards the
north and east. The task was a ticklish
one and called for very careful work
after deliberate preparation.

The combined height of the tower,
spire, and cross is 280 feet 5 inches.
The tower rises from a foundation of
rubble masonry, with a central core of
concrete, and that basic structure ex-
tends 12 feet downward from the ground
surface. The total weight of the founda-
tion, tower, and spire is 11,900 tons, on
an area of about 2500 square feet, and
is supported by coarse sand and gravel.

Years ago a subway was dug under
Broadway close to the tower’s founda-
tion and considerably deeper than that
structure. Years later, another subway
was excavated beneath Trinity Place and
close enough to the western or rear walls
of the church to cause some settlement
of that section of the structure, but sup-
port was provided by shifting the load
to tubular piles that were jacked down
to the deep hardpan and filled with con-
crete. Marked subsidence and tilting of
the tower followed the erection of the
two high office buildings directly oppo-
site the front of the church at the neigh-
boring corners of Wall Street and Broad-
way.

The first signs of trouble were fissures
in the masonry over windows in the east
wall of the body of the church, north
and south of the tower; but the tower
itself, because of its thick walls and
massive foundation, remained unim-
paired although it was moving bodily
and settling. A survey quickly revealed
that the tip of the spire was 17%5 inches
out of plumb to the eastward. Corrective
steps were taken in hand as soon as it
was practicable to do so, but the condi-
tions controlling underpinning opera-
tions imposed skilful planning.

The sand-and-gravel stratum imme-
diately in contact with the tower’s origi-
nal foundation is succeeded by a 10-foot
layer of fine sand and soft, moist clay,
that extends to the ground-water level.
Below that there is a 24-foot bed of
quicksand, a blanket of hardpan from
12 to 15 feet thick, and then bedrock.
It was evident that the underpinning
could, therefore, be done only with the
aid of pneumatic caissons.

HE steel cylinders forming the shell

of each of the 16 underpinning piers
are made up of unit sections 42 inches in
outside diameter and 49 inches long,
with walls one half inch thick. An inside
flange at each end of a section made it
possible to bolt to it connecting sec-
tions; as the cutting edge of the caisson
was forced deeper into the ground, dn-
other cylindrical section was added at
the top where two 100-ton hydraulic
jacks thrust upward against the tower
masonry and downward upon the steel
section. The caisson and cutting edge
was made up of two of the cylinders to
form a working chamber for a single

- BED ROCK. g
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sand hog, and immediately above it was
an air lock.

The man in the working chamber
cleared away the soil a pailful at a time,
or he dug away the material beneath
the cutting edge to allow the caisson to
settle deeper. The man in the air lock
lifted the pails of muck until he had
several in his compartment. Then the
door in the air-lock floor was closed,
the air pressure was lowered until it
fell to that of the atmosphere, and final-
ly, the man opened the door over his
head and hoisted the loaded buckets to
the surface.

When the cutting edge was a few
inches above bedrock, the rock surface
was cleaned and a layer of concrete was
placed on which to set steel members as
a permanent seating for the cutting
edge. The lower part of the steel casing
was then plugged with concrete to a
height of six feet. When that had set,
air pressure was released, and the tube
was filled with concrete to produce a re-
inforced pier. When once a caisson was
started on its journey downward to bed-
rock, it took about four days to force
it to its landing on the ledge.

The work of underpinning Trinity
tower was carried to its conclusion
within an area so restricted as not at
any time to interfere with the regular
services of the church. Skilful en-
gineering made this possible.

The entire job cost approximately
100,000 dollars.

TR
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Earth strata at Trinity tower, showing subway and structures which, in building,
disturbed the underground natural balance. New tower foundation is shown
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NATURE’S AIRPLAN ES

T is said that the Wright brothers

lay on their backs for hours upon

the sands of the North Carolina
coast, watching the soaring flight of
turkey vultures, or buzzards, as they
are most often called. Much may have
been learned from these great birds, for
no winged creatures, excepting the
famed albatross and perhaps the swal-
low-tailed kite, can show such remark-
able staying powers on motionless
pinions.

Because of its aerial evolutions the
buzzard’s flight has been called the
poetry of motion, dividing this honor
with the vastly different progress awing
of the swallows. As is well known and
often observed, it is not uncommon to
see turkey buzzards, with a moderate
gain of necessary momentum from a
half dozen or so of powerful strokes
of the wings, wheel in wide
circles (Figure 1) and gradu-
ally ascend to several hundred
feet without further effort than
to take advantage of air cur-
rents, or, when these currents are
not to be encountered, make an
occasional dip downward at per-
haps five degrees. At other times,
when a certain direction is to be
maintained and the currents are
not propitious, added wing
strokes are indulged in.

Alexander Wetmore, in The
National Geographic Magazine,
makes the statement that on calm
days turkey vultures are loath to
take to the air. This is an error.
On days when flags hung limp on high
poles and high overhead cumulus clouds
could not be seen to move, I have ob-
served these birds in considerable num-
bers cross the sky in great spirals and
without effort. [Motorless glider planes
are flown by seeking the upward cur-
rents beneath cumulus clouds.—Ed.]

OST birds soar on motionless wings

at times, as may most often be ob-
served of those species larger than a
robin: the grackles, meadow-larks, bob-
whites, doves, and the many shore and
water birds. Few of the smaller species,
with the exception of the purple martin,
at times the chat, the bobolink and the
chimney swift, practice soaring. Many
of the medium-sized and larger birds of
strong flight rarely or never indulge in it
—for example, the snipe and plover, the
willet and curlew and kingfisher. The
crow, the grouse, the true partridges,
the mourning-dove and band-tailed pig-
eon, the ducks and the herons, adopt a
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slower advance on fixed pinions gen-
erally when approaching the spot where
they mean to alight. The hawks and the
larger owls possess the same habit; the
osprey and the slow-flying buzzard
hawks, like the red-tail, soar at times
when in direct flight, or when desiring
to make a closer inspection of the earth.
This is true also of such water birds as
the cormorant, the frigate-bird, the awks
and their kindred, but he who sees a
gull or tern advance on motionless wings
has witnessed a rare sight, indeed.
Among the small birds, such as the
warblers, finches, wrens, fly-catchers,
orioles, shore larks, vireos, and so on,
soaring is rarely or never practiced.

Figure 1: A soaring turkey vulture. Above: Straight
ahead. Below: Wheeling to the bird’s left; the wing
on the inner curve set to cause a greater resistance

With these, their light weight, relative
to muscular power, is such as to make
the chief effort of being sustained in air
an easy matter. The same applies to the
smaller bats and, of course, to the in-
sects. Rather odd it is, therefore, to see
some of the larger butterflies and moths
soaring across beds of flowers, or
through the moonlit woodlands. All
other insects know progression in the
air only by constant and rapid wing mo-
tion. And this may also be said of the
dragon flies (the order Odonata), which
have their anterior wings -placed a little
ahead of and above the posterior pair.
This construction would seem to have
been the model for the biplane (Figure
2). It might be expected, con-
sidering the rapid and often con-
stant flight of these creatures,
that they would gain some re-
spite from intense activity by
soaring at intervals.

The principle of aerial pro-
pulsion is well known and easily
understood, yet certain miscon-
ceptions have arisen respecting
it. There seems to be a common
impression that, to gain a for-
ward motion and speed, the
downward stroke of the wing is
also directed backward, thereby
affording a greater driving force.
Such direction, however, never

Figure 2: The dragon fly and the airplane. The surfaces of sustention are at S,
those of propulsion at P. The insect has no rear stabilizer or rudder. Its weight
is proportionally less, its wing expanse and abilities as an aerial acrobat greater
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occurs; in all flying creatures the wing
strokes are exactly at right angles to
the line of flight, and propulsion is due
entirely to the construction of the wing,
which insures a slanting resistance to
the air that serves to cause a forward
momentum, exactly on the principle of
the airplane propeller blades.

The rigid attachment and the muscu-
lar control of the wing anteriorly, and
its posterior pliability which permits a
limited upward slant in the downward
stroke so as to drive the air backward,
serve to drive the creature forward. In
the upward lift of the wing this pli-
ability permits the wing to come up
edgewise and constitutes in all flying
creatures an autematic control.

This same action is apparent also in
the flight feathers of birds (Figure 3).
The broader vanes give upward in the

i \ i

Figure 3: Top: Flight feathers of a
bird’s wing. Center: A section of
the same, with the posterior vanes
braced against the stiff anterior
vanes. Bottom: Sections during up-
ward lift of the wing, with the
feathers pivoting on round quills

downward stroke and come into contact
with the shorter anterior vanes, making
a resisting surface, but in the upward
lift the round quill pivots in its socket
to let the air through the vanes thus
separated. With the bats and the insects
the pliability of the entire wing is suffi-
cient to give the necessary slant for the
forward motion and the lift.

The principle of soaring is also simple
and is easily demonstrated by tossing a
card—or other light, thin object—edge-
wise, its plane surface not necessarily
entirely flat, but parallel to the earth and
at right angles to gravitation. That is
about all there is to it, except that the
wings of soaring birds are somewhat
adjusted to meet with varying wind cur-
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Figure 4: The flight of the flying squirrel. The knowing little fellow sets himself
in resistance to the air when near his goal, and is suddenly elevated from the
downward or level course. The larger drawings show the attitudes represented

rents, as may be best observed in the
turkey buzzard as seen from a mountain
top or dead tree-top close to a roosting
place. This adjustment of the wings
seems to have escaped observation, or
at least recording, though the Wrights
and others must have at least surmised
it; hence the warping wing tips and
ailerons used on airplanes from the first.

OT having a revolving propeller to

give’ forward motion, the soaring
bird depends upon its wings to give it
momentum. This, of course, is a distinct
advantage that can hardly be put into
practice on airplanes. The chief func-
tion of the wings is to sustain the crea-
ture in the air; propulsion follows,
automatically.

When a soaring bird wishes to rise or
wheel it is not the tail alone that per-
forms these deliberate turns; the wings
are altered in relation to the line of
flight. This alteration is no doubt in-
stinctive, as it is when the desire is to
hover or check momentum, observed al-
so in such insects as the sphinx moth,
many butterflies, the bee-flies and bees,
and in the humming-bird. This action is
governed entirely by the wing position
in the downward stroke, it being such as
to check both forward and upward mo-
mentum, thus overcoming the effect of
the pliable posterior portion. It may also
be observed in the hovering of a spar-
row-hawk when the swift killer is look-
ing for mice far below. The sudden shift
of the wing stroke may be seen through
a powerful glass as the bird again goes
on, or darts to earth after its prey.

The shifting of the wings of soaring
birds is very slight and is difficult to see
from the ground below. When wheeling,
and often without a very decided move-
ment of the tail, one wing is lowered and
held so as to meet with greater resis-
tance, while the other and outer wing on

the curve is not altered in the least.

The tail, perhaps oddly enough, plays
so small a part in the flight of birds that
the observer may readily note a bird that
has lost its tail doing various flight stunts
as handily as its tailed fellows. The chief
purpose of the bird’s tail seems to be
as a stabilizer and an aid in sustaining
the creature when in motion, and no
doubt the effort is less when the tail is
available. But the bat and swift insects
are without tails.

The flying-squirrel offers an interest-
ing example of the art of soaring minus
wings, for the stretch of its membranous
skin between fore and hind legs can
scarcely be used for actual flying—
though in case of an unusual fall the
beautiful little creature will flap these
membranes in order to check the down-
ward velocity and even‘to carry the ani-
mal forward a little to a perch away
from danger. I have witnessed this act
when a flying squirrel was checked in
its flight by a pole thrust upward, and
when a red squirrel was shaken from a
branch.

Contrary to common supposition that
the downward and upward drive of the
flying squirrel composes an even curve,
attempted photographs (not good
enough for reproduction, as was also the
case of the buzzard mentioned earlier)
distinctly indicate that the final upward
slant of the little quadruped is effected
by dropping the hind legs so as to cause
the membrane to present a greater re-
sistance and to pitch the squirrel almost
suddenly upward (Figure 4). In the
longest dives, rarely over 150 feet even
from the highest trees, this upward curve
may begin at least ten feet from the
place of landing and lift the soarer three
feet higher. On this principle very
strong wind currents will lift a turkey
vulture several yards if the bird sets its
wings for the purpose.



THE BEGINNINGS OF P OTTERY

Spilled Stew Gave the Cue . . . Centuries Before
the Potter’s Wheel ... Made Commerce More Prof-
itable . . . Opened Many Fields of Art

INE thousand years ago this morn-
Ning, more or less, a neolithic vil-

lager squatted at a smoking hearth
outside his hut, preparing a savory stew.
His cooking-pot was the hollowed-out
lower half of a large gourd, blackened
by previous encounters with the flames.
His unhappy task was to keep the gourd
near enough to the shifting blaze to boil
the stew, but not close enough to burn
it out.

Presently a crack opened down one
side of the gourd and the juice dribbled
out in a hissing cloud of steam.

New Stone Man had already used wet
clay to hold together the reeds and

Interior of a cylix, or drinking cup,
in Attic red-figured style. A whole
lesson in Greek painting is here.
The youth, holding a cylix of simi-
lar shape in his left hand, is about
to fill it with the oinochoe, or pitch-
er, which he holds in his right, from
the crater, or mixing bowl, at left.
This cylix is now on view at the
University Museum, Philadelphia

branches of his primitive roofs, so a new
idea struck the cook. Chattering angrily
to himself, he grabbed the gourd and
daubed the crack with a handful of mud
from the road, and in anticipation of
further cracks smoothed a thin layer of
mud all over the gourd.

The remains of the stew were pretty
dry. He slopped in more water, out of
another gourd, and grimly placed it
back in the flames. When the stew was
done he lifted it from the fire and found
himself unexpectedly the owner of his-
tory’s first clay pot.

The potter’s wheel was centuries in
the future. At the start it was simplest
to mold vases around gourds, the na-
tural models so familiar to primitive
man. We have not discovered the first
vase ever made but sites in Macedonia
and elsewhere have yielded from below
all other human traces specimens of cups
and small pots in the shape of the bul-
bous lower end of a squash.
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Clay and fuel were to be found every-
where and it was soon realized that the
shapes and uses of pottery were practi-
cally unlimited. The excavations of the
last decade, at a wide range of sites,
have thrown new and stronger light on
the spread of the new industry from one
end of the eastern hemisphere to the
other. Every human activity was expand-
ed and facilitated as by no other single
invention. The surprised cook received
a variety of cook-pots with lids and with-
out; also ladles, tripod supports, strain-
ers, trays and jars for grains and liquids.
Beer was discovered when a certain
combination of grains left standing in
water made a palatable drink, and one
of the earliest (c. 4000 B.c.) seal-im-
pressions found by Mr. Charles Bache
at Tepe Gawra shows two men at work
stirring some such mixture. Wine re-
sulted from the first attempt to store
grape juice for the winter. Table service
was improved with cleaner plates, pitch-
ers and mugs, and “flat silver” was not
neglected, though here pottery was of
little use; the knives were of stone or
flat splinters of obsidian, the forks had
only one tine, not unlike nut-picks, and
the spoons were flat bone spatulas.

ITTLE milk jugs were made with
nipple spouts to feed Baby, and dec-
orated with small representations of the
human breasts they replaced. Toy sheep
and cattle lent plausibility to children’s
games of Thieves and Shepherds. Terra-
cotta dice started mankind on the end-
less road to ruin, and his enemies broke
his skull with clay slingstones and mace-
heads. Farmers stored their next year’s
seed more safely in clay storage jars, and
shallow dishes with wicks hanging over
the edge made simple lamps for winter
evenings, but agriculture and the house-
hold were not the only gainers from the
“invention” of baked clay. Terracotta
spindle whorls and loom weights made
spinning and weaving easier, and vats
for dyes opened new fields of conquest.
Tanks for tanning fluid were a boon to
leather workers. As men’s needs expand-
ed, increasing interregional commerce

depended heavily on agents and messen-
gers, who used clay impressions of their
principals’ seals for identification. The
seals themselves were of stone or bone,
or more likely still of clay; and they and
their impressions constitute our only ap-
proach to man’s first artistic impulses.
With such cheap “letter-paper” as
clay at hand, writing was not long in
making its appearance. Messages and
instructions were worked on clay tab-
lets; pictographs must have done very
well at first, but cuneiform script was
destined to supersede them. When these
tablets were baked they were practically
indestructible; but seeking a still more
forgery-proof form of contract ancient
man enclosed them in clay envelopes on
which he wrote a brief summary of the
terms. If any dispute later arose the out-
er coat could be broken and the original
examined by the contracting parties and
the indispensable witnesses.
Commerce became more profitable
when perfumes, oil, wine, and other li-
quids were shipped in terracotta jars in-
stead of skins or pipes, on animal back
and by boat; adequate water-jars made
the first navigators less timid of the sea.
Through the following centuries re-
ligion was to make the most of the pos-

“Slipper” coffins, in green-glaze
pottery, found in the Parthian
cemetery at Nippur, Mesopotamia,
by a University Museum Expedition
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sibilities latent in the new medium of
baked clay. Vessels and ritual instru-
ments for use at the altar were manu-
factured, none more elaborate than those
of Palestine and Crete. Figurines re-
minded gods of their worshippers and
worshippers of their gods. Continual re-
minders of their interests, barge-owners
set up before their guardian divinities
model boats of clay, caravan drivers set
up “covered wagons” and clay camels,
loaded or bare, vintners dedicated wine-
jars and warriors swords, shields and
chariots; and the gullible sick set up lit-
tle models of afflicted hands, eyes, ears,
and intestines—a practice by no means
extinct today.

Dr. Ephraim A. Speiser’s excavations
at Tell Billa in Mesopotamia yielded a
small Hurrian shrine, now in Philadel-
phia, made of tiny clay bricks set in
pitch. The Greeks made charming terra-
cotta scenes of worship, and apotropaic
plaques to ward off the Evil Eye and
other unwelcome visitors. The Romans
made model temple fagades in one piece,
and cheap incense-burners and family-
size altars for household use; at Min-
turnae, in the refuse-heap of a vast pot-
ter’s shop, I found two broken clay tomb
markers.

All over the ancient world storage jars
formed handy coffins for the dead, the
smaller sizes serving for children and

Fragment of seal impression on clay
from “Round House,” Tepe Gawro

babies and the smallest urns for ashes,
where cremation was practiced. Of
course so admirable a material for real
coffins could not be overlooked, and you
may be sure that the early painted terra-
cotta sarcophagi from Clazomenae in
Tonia, the Etruscan ones which show the
departed reclining on couches with their
wives, and the green-glaze slipper coffins
in vogue among the Parthians, are con-
spicuously displayed in the museums
lucky enough to have them.

On the whole, architecture gained
most of all from the discovery of uses
for clay, though primitive man was very
slow to take the hint. For centuries, as
we saw, he used wet clay to bind the
boughs and rushes of his roofs, and often
his walls were of the same material.
When these burned the clay was baked

more or less rigid, in some cases pre-
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Specimen jugs and pitchers from the “Potter’s Shop” at Minturnae

serving its shape through six millennia to

be found by modern diggers. Neverthe-

less it was long before burned bricks
gained a popular foothold, and they have
never completely superseded sun-dried
mud bricks in Western Asia and Greece.
Yet one of the earliest uses of bricks was
in architectural decoration, when the
builders of Babylon’s Ishtar Gate mold-
ed and glazed their exposed edges to de-
pict monstrous dragons and chimaeras.

Sir Arthur Evans’ explorations at
Cnossos have disclosed the Cretans as
the first patrons of good plumbing. Their
wells and reservoirs, their practical con-
duits, their terracotta tubs and tile-lined
baths and well-fitted subsoil drains are
as celebrated as Minos’ great storehous-
es and bright stucco walls. Most Greek
cities placed intellectual above physical
comfort but Olynthos in Northern
Greece, as Dr. David M. Robinson has
found, was very advanced in the matter
of sanitation. The Romans carried this a
few steps further when they built their
great baths, heating the water and warm-
ing the rooms by blasts of hot air con-
ducted through walls and floors built of
specially designed hollow tiles.

Flat tiles of terracotta proved to make
an almost perfect roof. They were (and
still are) cheap to make and lay; they
come and go in temperature extremes
like shingles or slate and unlike sheet
metals; they can be taken down for re-
pairs and replaced, or sold for reuse
second hand; they permit enough ven-
tilation to save the rafters and sheathing
from dry rot; and they are utterly un-
affected by weather. Today they are rel-
atively light, but in antiquity their tre-
mendous weight was one drawback, mak-
ing transportation costs high unless they
were manufactured locally, and requir-
ing massive construction under them.
Yet such were their advantages that dur-
ing classical times men hardly bothered
to experiment with substitutes, except
when out of vanity they roofed their tem-
ples with marble copies. When the roof
tiles fell and broke, the Romans built
the fragments into their concrete walls
like so many bricks; broken pieces of
the great Roman dolia or storage jars
served the same purpose, until the de-
mand exceeded the breakage and the

Romans were forced into commercial
manufacture of real bricks.

But if tiles made satisfactory roofs, it
might also be possible, as the Greeks per-
ceived quite early, to face exposed wall
timbers with them too. Waterproof paint
was not known, the earth washes of the
time providing only short-lived surface
color. Accordingly, they nailed flat
plaques of terracotta to their architrave
beams and friezes. At first these were
merely painted, but Hellenic instinct for
decoration soon molded three-dimension-
al designs, adding depth and the play of
light and shade to color. The Etruscans
took over the architectural terracottas of
the Greeks but it remained for the Ro-
mans and their Italian kinfolk to extend
their use to the furthest limit. Eaves and
pediments, even door-jambs broke out in
a flutter of gay colors. Special fluted
sheaths were made for wooden columns,
with suitable bases and Ionic or Tuscan
capitals. And the molds in which all
these were cast were also of terracotta.
Terracotta objects are fragile but the
smaller the fragments the less easily
they break. Except that time and water
have eaten some away, the fragments of
every vase ever made still exist for ar-
cheologists to find and understand.

N the course of history men forgot

their simple beginnings. With no ra-
tional explanation of the source of fire,
the shimmering imaginations of the
Greeks wove to satisfy their children’s
curiosity a sober story of a superman
Prometheus, an older Christ who gave
his life for mankind. He stole a bit of
the sun’s fire, showed his fellows how to
cook their food and warm their chilled
bodies, and demonstrated the simple
chemistry of firing pottery and smelting
copper. The gods chained him, an object
lesson, to a Caucasus crag and left a
vulture to gnaw his vitals.

So the old story. Even though Man
had fire from the beginning, ever since
the first cave-dweller dragged home
burning branches from a lightning-set
forest fire, and though pottery and
metals were discovered a thousand or
two years apart, Prometheus is as good
a name as any for Man’s greatest bene-
factor.
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ILLUuMINATED MAGNIFIER

ROFESSIONAL men, police depart-

ments, stamp collectors, bankers, pur-
chasing agents, textile men, mechanics, and
manufacturers of all products requiring
close surface inspection have found use for
a new illuminated magnifying glass recent-
ly placed on the market. Giving five-power

Magnifier with a built-in light

source for illuminating surfaces
magnification with illumination of the field
of vision, the new “Flash-O-Lens,” made by
E. W. Pike & Co., employs a double lens
system.

The Flash-O-Lens is formed with a screw
socket to one side of the lens barrel. Into
this socket may be screwed a special bat-
tery case resembling a flashlight, in which
are used standard flashligcht batteries. A
light projects into the space beneath the
lenses to illuminate the work being studied.
Extra equipment consists of an adapter to
use, for the same purpose, current from the
light circuit through an extension cord.

An accurate spacer ring of Bakelite holds
the lenses in exact focus, while a white
composition frame is employed to reflect the
light. A side opening in the frame makes it
possible to use instruments or a pencil
while examining an object.

ImPrROVED SULFUR CEMENTS

Y dissolving small amounts (up to 10

percent) of polysulfide rubber in sulfur
cements, their resistance to mechanical and
more particularly to temperature shocks is
greatly reduced. Without this addition, sul-
fur cements go through a process of crystal-
lization with changes of temperature, and
very soon crumble. The .addition of poly-
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sulfide rubber, a synthetic rubber-like ma-
terial, apparently reduces this tendency to
crystallize and greatly increases the use-
fulness of the cement. Sulfur cements are
particularly valuable in bonding acid-proof
tile when used to handle corrosive chemical
solutions. They have also been used to bond
brick paving of automobile roads.—D. H. K.

WAXED COAL

OFT coal dust in the home has

always been such a problem that
a new process has been worked out
for waxing coal to prevent the nui-
sance. The treatment is said to be
permanent and the wax is non-vola-
tile and non-spreading so that no
odor develops in the basement and
the floor is not oiled nor discolored.

SuLFuRrous Acip
PrESERVES CuT FLOWERS

T a cost of less than half a cent for
each pint of water in which they are
placed, cut flowers may now be kept fresher
and more vigorous for longer periods of time
before they wither and die. Experiments
conducted at the scientific laboratories of
the Hawaiian Sugar Planters Association in
Honoluly, indicate that two eye droppers
full of sulfurous acid (not sulfuric acid)
added to each pint of water encourages
buds to continue growing and leaves and
stems to remain greener, and permits the
flower itself to retain its freshness in some
cases for days after it would normally cease
to be attractive.

Sulfurous acid can be bought in pint
bottles at almost any drug store at a cost
of less than one dollar; one pint of the
acid will serve as a cut flower preservative
for more than 200 pints of water at the
rate of two cubic centimeters of acid for
each water pint; the average eye dropper
has a capacity of one cubic centimeter.

Astonishing results have been obtained
in some instances. The Hawaiian Sugar
Planters’ scientists have carried the experi-
ment far enough to note that large-stemmed
flowers, such as lilies, hydrangeas, chrysan-
themums, gladioli, rhododendrons, and the
like are more benefited than the delicate,
smaller-stemmed varieties such as daisies,
snapdragons, carnations, and so on.

“This,” say the scientists, “is evidently be-
cause the vital forces stored by nature in the
small-stemmed flowers are not great and be-
come exhausted quickly. When they are gone
the flower is finished. The larger stemmed
varieties, however, have in some cases given
us fine results. Hydrangeas have lasted four
and five days longer than normal when the
sulfurous acid was added to their water.”

The scientists ask that the sulfurous acid
treatment not be regarded as a fool-proof
method of preserving all cut flowers, but
do state it has been found more effective
by and large than any of the hot water,
aspirin, or other methods now used by
florists. It is not to be expected that flowers
which bloom but one day under normal
conditions in the garden will bloom for
longer periods after being cut. However,
those of long life on plant or bush but which
die in a day after being cut will be aided
by the addition of sulfurous acid to the wa-
ter in which they are placed. .

All flowers given the solution should be
watched and if the stems indicate they are
being burned, less acid should be used; in

Pan-Pacitie Press Bureuu
Wilted hydrangeas, right, and a
bunch preserved with sulfurous acid
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all cases a weaker solution, about one eye
dropper of acid per pint of water, should
be used for the more delicately stemmed
flowers. Blooms that last for more than two
days should have fresh water and solution
given them. Home experiments should be
made to determine what local flowers are
benefited most by the sulfurous acid solu-
tion because different soil qualities in dif-
ferent localities may have some bearing
upon the solution’s effectiveness. Experi-
ments along this line have not been made
by the Hawaiian scientists. Special care
must be taken not to confuse sulfurous acid
with sulfuric acid which will kill the
flowers.

FUNGI
WALCHA in New South Wales,

Australia, claims a giant mush-
room five feet two inches in circum-
ference, 11 inches high, and weigh-
ing 17 pounds.

R. M. S. “QuEeN MarY”
wiTH REMovABLE DECKksS

0YS do not usually find a place in this

department, but the one shown in our
illustration is so unusual that it will appeal
as much to fathers as to sons. Made and
sold by The London Electrotype Agency,
Lid., England, this model of the beautiful
new Queen Mary is made of layers of heavy
cardboard which may be swung around a
pivot to expose the various decks. On each
layer is the complete plan of the correspond-
ing deck, there being 12 such removable
decks. The deck plans were designed by
G. H. Davis, the noted artist of The Illus-
trated London News. The length over-all of
the model is 12 inches.

NEw TRANSPARENT RESINS

NEW series of synthetic resins clear

as optical glass are described as being
strong, flexible, and non-shattering. These
resins, polymers of the esters of methyl
acrylic acid, are thermoplastic; that is,
soften when heated, and can be sawed and
machined. They are being marketed under
the trade-name “Pontalite.” In describing
them before the American Chemical So-

Objects made of Pontalite. Note the
delicately carved surfaces on some
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Model of the Queen Mary built up of cardboard strips to show deck plans

ciety, H. R. Dittmar said: “The trans-
parency, strength, high softening tempera-
ture, low specific gravity, and chemical
resistance of polymethyl-methacrylate make
it an outstanding plastic material of either
the cast or molded type. The unusual
clarity of this resin permits its fabrication
into delicately tinted shades. With the com-
bined use of dyes and pigments, materials
of varying degrees of color and transparency
have been prepared. The value of this resin

Looking through a solid cylinder
of Pontalite, 94 inches in depth

is greatly enhanced by the ease with which
it can be worked, engraved with unusual
effects, and cemented to itself to give joints
which for all practical purposes are as
strong as the resin itself.

“The glass-like transparency of these
resins suggests many uses as glass substi-
tutes where strength, lightness, ultraviolet
transmission, and ease of fabrication by
molding are desired. Their substitution for
glass in certain fields is facilitated by their
remarkable chemical inertness. Among the
many uses which have been evaluated and
patented in the plastics field are safety glass

interlayer, sound-recording records, den-
tures, and telephone and radio transmitter
diaphragms. The low viscosity of the mo-
nomeric esters of methacrylic, together with
the ease with which they can be polymer-
ized, adapt them as impregnating agents.
“The dielectric properties of methyl
methacrylate resin make it of value in the
electrical and instrument field. These resins
are used as textile sizing and stiffening
agents. Their clarity, light resistance, water
impermeability, resistance to alcohol, oil,
alkali, and acid, and general compatibility
suggest many applications in coating com-
positions and varnishes.”—D. H. K.

SoAaP To MATCH THE
BaTHROOM

Q OAP made by a new process which re-

quires a few minutes instead of many
hours for completion is being marketed in
colors which match the modern trend in
bathroom design. Black, blue, red, green,
brown, and gray are among the colors
available. The trick has been to choose
dyes which will color the soap but not the
suds or the user.—D. H. K.

Souasu-PumpPkIN HYBRID

HE production of about a dozen fruits

from more than a hundred cross pol-
linations between different varieties of
pumpkins and squash made at the State
Experiment Station at Geneva, New York,
has thrown considerable light on the bo-
tanical relationships of these groups and,
incidentally, has given rise to several new
forms that seem to be either immune or
highly resistant to squash mosaic. Many un-
successful attempts to hybridize these two
vegetables have been made during the past
century, hence the success attending the
Station trials is being watched with con-
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Trawler.Storm has a fish-ho

siderable interest because of the many pos-
sibilities it holds for developing new and
better varieties.

“Cucurbita is the technical name for
pumpkins and squashes of which three an-
nual species are more or less commonly
grown,” explains Prof. Van Eseltine, Sta-
tion botanist. “These species are known as
maxima which includes the winter squashes,
such as Hubbard, Boston marrow, and re-
lated types; moschata, also known as the
grammas and best illustrated by the Japa-
nese Pie, Winter Crookneck, and the like;
and pepo, or the pumpkins, the fall
squashes, and the summer squashes or
scallops, vegetable marrows, and similar
forms.

“In each case, the forms within these
groups crossed readily but the groups would
not cross with each other. This seemed to
establish the specific identity of the three
groups. In 1930, an attempt was again made
to cross these different groups in a study of
the origin of the annual Cucurbitas. About
a dozen fruits have been obtained from
these crosses and while they present many
interesting possibilities, including evidence
of marked resistance to squash mosaic, much
further study will be required before any
very definite conclusions can come from
these investigations.”

CANNED WINE
NOT to be outdone by the brew-

ers, American wine makers are
now marketing their product in
cans lined with synthetic resin.

NeEw TypPE oF TRAWLER

ADICAL " departures in the design of

fishing trawlers have been achieved in
the Diesel-powered Storm, built by the Bath
Iron Works for the Forty Fathoms Fisheries
of Boston. In size, lines, and equipment, this
vessel is a striking contrast to the old
Grimsby type of trawler which has been
standard on both sides of the Atlantic for
the last 30 years.

Product of the highly competitive race to
supply the American market with fresh fish
of high quality, Storm is constructed with
hull plates twice as heavy as- those used in
United States Navy cruisers in order to with-
stand the buffeting of winter seas. Her fish-

1d lined with
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pure nickel sheets

hold is lined with pure nickel as the last
word in sanitation, and a special air-cooling
installation will keep it just above the freez-
ing point to permit the delivery of “winter
fish” the year ’round.

First of three vessels of this type, Storm
has been followed by sister ships, Surf and
Swell, which are now in service. Together
they cost 600,000 dollars.

A feature regarded by veteran fishermen
with almost as much amazement as the re-
frigerated fishholds is the provision of
showers and washrooms for all hands. Other
comforts are to be found in improved quar-
ters for officers and crews and drying rooms
for wet clothing.

The holds, however, are considered the
most radical change. Fishing companies are
reticent about the amount of spoilage they
encounter in hot weather. In January, loss
from this cause is practically nil, but in
July, it is admitted, as much as 20 percent
of the fish in the old-fashioned holds may
reach port as second-grade quality.

The new refrigerating system is designed
to eliminate this loss. Between the hull
plates and the inner shell of the hold there
is a three-inch lining of cork, through which

s (- o

One of the hygienic garbage trucks now in use in Sweden
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air ducts run vertically. Dry, cold air is thus
circulated to keep the hold at a temperature
between 33 and 36 degrees Fahrenheit.

This temperature, in turn, controls the
rate of melting of the ice in the hold and
makes it possible to cut the load of ice which
must be carried from 60 tons to 20 tons.
This factor alone increases average hold
capacity by 100,000 pounds, bringing total
capacity up to 400,000 pounds.

The new trawlers are 144 feet, 8% inches
long over-all, and 131 feet on the waterline.
They have a beam of 25 feet and are 13%
feet deep. They are so constructed as to be
more easily driven through heavy seas in
bad weather and as not to be “down by the
head” when returning, loaded, from the
banks. They will permit longer fishing in
bad weather and quicker runs to the mar-
ket. The stems have a pronounced forward
rake with the lines immediately aft un-
usually fine to permit easy entrance into the
water. The underwater lines aft are of
cruiser stern type.

The main engines are 17%-inch bore by
25-inch stroke, heavy duty, solid injection
Mclntosh Diesels, capable of developing 600
horsepower at 180 revolutions per minute.

FOG

ONDON *pea soupers” are made

in Hollywood by shooting live

steam over solid carbon dioxide (or
dry ice).

ReAaLLY DUSTLESS

NTIRELY new types of five ton, dust-
proof and hygienic garbage trucks with
rotating drums are now in use in Gothen-
burg, on Sweden’s west coast. Both the in-
genious trucks and the chassis are made in
Sweden.

Each truck body is completely enclosed
and has a capacity of seven cubic meters
(247 cubic feet). The loading is dustless
and is made directly from the covered
garbage receptacles in the courtyards of
apartment houses or factories. When the



DECEMBER - 1936

For Christmas

Nothing makes more acceptable
gifts than practical books

o d
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. COSMIC RAYS THUS FAR—By Harvey Brace Lemon.

A short, compact, thoroughly authentic, popular summary of our
present knowledge of cosmic radiation, by a professor who has a flair
for popular presentation.—$2.15 postpaid.

. OUTPOSTS OF SCIENCE—By Bernard Jaffe.

Superlative reading—0516 pages of authentic, up-to-the-minute in-
formation on genetics, anthropology, physical disease, cancer, glands,
mental diseases, vitamins, insects, matter, radiation, astro-physics,
weather, and galaxies.—$3.95 postpaid.

UNSOLVED PROBLEMS OF SCIENCE—By A. W. Haslett,
Cambridge Univ., England.

Covers those unsolved problems of science which are fully as in-
triguing as the things science has definitely settled—cosmology, geol-
ogy, meteorology, anthropology, biology, physics, and mathematics.—
$2.15 postpaid.

4. THE BALANCED DIET—By Logan Clendening, M.D.

The widely known author of many medical features and boolis gives
us here an ideal, popular book on diet—ideal because it is not too
technical but not too superficial. A good book for most people.—$1.65
postpaid.

FOOD, FITNESS AND FIGURE—By Jacob Buchstein, M.D.

A popular treatise on foods, their content and effect in our diet, also
on beverages, food fads, vegetarianism, fasting, and weight control.
Detailed 14-day diets.—$2.15 postpaid.

WHY BE TIRED ?—By Daniel Josselyn.

Short and to the point, this book should be a tremendous help to all
“office athletes”—those sedentary workers who work as strenuously
as laborers but do not realize it except that they are usually ‘‘dog-
tired.””—$1.10 postpaid.

. FOR STUTTERERS—By Smiley Blanton, M.D., and Margaret
Gray Blanton.

Said {o be the first book to point a way to the recovery of normal
speech through the application of well-tried principles of medical
psychology and psychoanalysis. What the individual, the parents, and
the teacher can do.—$2.15 postpaid.

. 1500 NEEDED INVENTIONS—By Raymond Francis Yates.

A revised edition of a book published three years ago, expanded to
include many additional subjects. Crammed with short, pithy para-
graphs describing various desirable inventions in a number of dif-
ferent flelds.—$2.65 postpaid.

. FUN WITH ELECTRICITY—By A. Frederick Collins.

Electric phenomena with directions to perform the experiments that
exhibit them. Simply written, this book has proved a source of en-
joyment and mental stimulation to mechanically inclined individuals.
- -$2.15 postpaid.

10. HOW TO MAKE A GHOST WALK—By Joseph Dunninger.

How the so-called psychic mediums perform some of their stunts.
Delightfully humorous, it tells how to develop ‘‘psychic forces’”, how
to tip tables, produce ‘“‘spirit’’ messages on slates, how to read sealed
messages, etc.—$1.15 postpaid.
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Funior Scientists’ Selection

AMONG the welter of new books for children this year, there are a

(') number of excellent ones for the Junior Scientists. Most of those men-

tioned briefly below are for the ages of six or eight to fourteen; con-

tain interesting facts presented in easily readable fashion; are well illus-

glqted; and will make splendid Christmas gifts from the elders who read
is page.

.17. HOME CARPENTRY, by Edwin T. Hamilton, contains over 100
different articles, ranging from book cases to bed-tables for the amateur
craftsman, and includes 200 illustrations and plans.—$3.20 postpaid. . . .
18. OUR NAVY, by Charles J. Finger, gives an outline history of this
important branch of our national defense (ages 10 to 14).—$2.15 postpaid.
... 19. THE BOOK OF LIVING REPTILES, by Raymond L. Ditmars,
famous curator of the New York Zoo, and Helene Carter, all about croco-
diles, alligators, snakes, turtles, and lizards—where and how these strange
creatures live—$2.15 postpaid. . . . 20. DO YOU KNOW ABOUT
FISHES?, by Janet Smalley, a new picture book in four colors and
black-and-white, by the Philadelphia artist-author who 'has been so success-
ful in making facts exciting for little children.—$1.40 postpaid. . . . 21.
FAMOUS AMERICAN TRAINS AND THEIR STORIES, by Roger
Reynolds. Dramatic stories of the best-known American trains—how . they
got their names, what rivers, mountains, deserts they cross.—$1.15 post-
paid. . . . 22. MIGHTY ENGINEERING FEATS, by Harriet Salt. An
authentic book for young people 14 and over. Vividly and authoritatively
discusses 10 of the mightiest engineering feats which have gone into the
making of our country. Photographs and line drawings.—$2.70 post-
paid. . . . 23. MORE SONGS OF WILD BIRDS. by Albert R. Bravd.
Three double phonograph records made direet from nature are included with
this volume, which is a guide to bird song for boys and girls of all
ages.—$2.65 postpaid.
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IMPERIAL
EDITIONS

Handsome cloth-bound volumes,

beautifully printed

GARDEN FLOWERS
IN COLOR
By G. A. STEVENS
14. The 400 bril-

Formerly $3.75 liant and life-like
W color plates make
No this book of the

greatest value. It is
$2‘20 PP the only book of its

kind dealing with
cultivated flowers. With it almost every
popular garden flower can be identified.
It includes annuals, perennials, vines
and shrubs.

BIRDCRAFT

By MaBeL Oscoop WRIGHT .

15. Eighty full-
Formerly $2.50 page illustrations
NOW from paintings by

Louis Agassiz

Fuertes, the great-
$1'10 pp est of American
bird painters, il-
lustrate this renowned bird book. Com-
plete information on the appearance,
habits, season and range of 200 bird
species is given.

WILD FLOWERS

By Homer D. House

16. This superb
book has 364
color plates
Now a;}d 340 [;;Lges
of text. un-
$4"45 PP dreds 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 Yorlk.

Formerly $7.50

11. IFYOU ARE GOING TO DRIVE FAST—By Ray W. Sherman.

Captain Edward V. Rickenbaclier has written the introduction, in
which he says “I believe it is the obligation of every car driver and
owner to become acquainted with this book”. It sets forth ways and
means to inject a greater amount of safety into the ever-faster driving
of our time.—$1.15 postpaid. -
12. HANDBOOK FOR THE AMATEUR LAPIDARY—By ].
Harry Howard.

The latest book by the author of *‘The Working of Semi-Precious
Stones””. This newest book provides practical instructions in all kinds
of gem cutting for the beginner and for the advanced amateur. It is
a real shop-book.—$2.15 postpaid.

13. GETTING ACQUAINTED WITH MINERALS—By George
Letchworth English.
Aimed specifically at the amateur collector, this volume tells him
how to go about collecting—what to do and what not to do. It in-
cludes a general elementary treatise on crystallography and miner-
alogy.—$2.65 postpaid.

SCIENTIFIC AMERICAN
24 West 40th Street
New York City

I enclose §................ for which please forward at once books Nos.

........................................................ . These are from your Christmas ad.

Address
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Scientific Consultants

Directory of

Technical Services

Research Laboratories
Technical Translations
Apparatus Dealers
Model Makers

=

Chemists

UR readers daily ask us to recommend organizations that are fully
qualified to perform for them some technical service or who can supply
materials and equipment for scientific, industrial, or engineering work. This
“Technical Services” advertising section has been established as a means of
keeping ever before our readers the professional cards of individuals and com-
panies in these fields. Each advertisement will be limited to either one inch or
two inches. The cost is small. Write for further details.—Scientific American.

n|

[ TRANSLATIONS—

Technical and Scientific
Translations from and
into all languages
Chemistry, Physics, Biology, Medicine,
Metallurgy, Engineering, Radio, ete.
Translations of technical catalogues,
circulars, scientific books. Abstracts and
Rewrites of technical articles.
TRANSLATION AND RESEARCH BUREAU
55 W. 42nd St. New York, N. Y.

PERFORMANCE FACTS
—the basis for good purchasing and selling

etecTricAL TESTING 1asoratories
80th ST. and EAST END AVE.,, NEW YORK

SAFRANSKI
OPTICAL WORKS

TELESCOPE OBJECTIVES

Accurate Prisms and Lenses

168 W. 23rd St. New York City

Research—New Products

If you have a problem in the development
of mechanical or electrical devices or
machines, we can save you time and money.
Plans or models furnished. Research work
performed.

GENERAL RESEARCH CORPORATION
Box 306 Lynchburg, Virginia

Authors, Writers, Speakers,
Technical and Scientific Subjects

Your manuscripts, college
theses, speeches edited and
criticized for style and dic-
tion; suggestions for rewrit-
ing given; possible markets
quoted—$1.00 per thousand
words.

Highest references

TECH EDITORIAL SERVICE

26 West 40th Street, New York City

truck is in motion, the circular, welded
drum rotates slowly, thereby reducing the
size of the contents by means of constant
packing. To unload a truck, the rear circular
wall of the drum is swung upward on hinges
and the contents emptied in short time.
Many foreign cities have also ordered a
number of these trucks, among them Oslo,
Norway, and Chemnitz and Potsdam, Ger-
many.—Holger Lundbergh.

NEW SYNTHETIC ADHESIVES

NEW synthetic resin made from zinc

chloride, urea, and formaldehyde
(offered under the trade name “Lauxite”),
has been developed as an adhesive for ply-
wood. The new resin has a remarkably high
speed of reaction at relatively low tempera-
tures and forms a bond stronger than the
wood itself. After heat treatment, the resin
becomes permanently hard and has a high
resistance to water and weather at ordinary
temperatures. In comparison with phenolic
resins used for the same purpose the out-
put of the press units is practically trebled
and manufacturing troubles are eliminated.
The cost per joint with the new resin is

about the same as with a good casein glue
but the elimination of re-drying and the
absence of stains as well as other advan-
tages make the cost of the product with this
resin much less than with a casein glue, and
the quality is greatly superior.

Before heat treatment the new resin is
soluble in water and can be applied in
water solution to the wood. After heat
treatment it becomes relatively insoluble
and can only be dissolved by prolonged
boiling. Other possible uses for resins of this
kind, of which there are many variations,
are in the field of plastic molding (because
of the greater speed possible) as well as
in sizing paper, textiles, straw, felt, and
so on.—D. H. K.

SmootH OLIvE O1L Rack-
ETEERS FoIiLED BY FEDERAL
Foop MEN

T was a good racket while it lasted—the
“olive oil” racket with cheap tea-seed oil
substituted for the more expensive olive oil.
But a Federal chemist has at last found a
way to identify the tea-seed oil, and the
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Food and Drug Administration has started
legal action to confiscate thousands of gal-
lons of the adulterated oil. The salad oil
racketeers will now have to abandon tea-
seed oil as a source of illegitimate profits
just as in the past they have had to abandon
cottonseed oil, peanut oil, sesame oil, sun-
flower-seed oil and others as adulterants of
olive oil.

For some time the Food and Drug officials
have been suspecting the substitution of tea-
seed oil in “olive oil,” but they could take
no action against suspected stocks, because
they could not go into court and prove the
adulteration which the racketeer would
deny. Tea-seed oil resembles olive oil closely
in many respects, and answers to all of the
recognized tests for olive oil. To make a case
stick, they needed just one reliable test in
which tea-seed oil would react in a way dis-
tinctly different from olive oil. The test just
developed is that kind of a test.

Tea-seed oil is a commodity virtually un-
known to most buyers of salad oils. It is
pressed from the tea nut, or seed, produced
by a plant closely related to that from which
leaves for beverage tea are harvested. The
major use of the oil, which is imported from
the Orient, is in paint and textile industries.
It may be used as a table oil when refined,
and is not unwholesome. The Administra-
tion would have no ground for action against
tea-seed oil sold as tea-seed oil. But it should
be sold for what it is. Use of the tea-seed oil
as an adulterant in olive oil is clearly a
violation of the Food and Drugs Act.

“The operations of certain individuals in
the salad oil business have been a source of
concern to Federal officials in recent years,”
said W. G. Campbell, chief of the Food and
Drug Administration recently. “They began
with the adulteration of olive oil with cot-
tonseed oil, peanut oil, sesame oil, sunflower-
seed oil, and other fairly well known edible
oils, for which identifying tests were de-
veloped. Competition among the racketeers
led to the use of less and less of the costly
ingredient—the olive oil—until oils were
found in which there was no olive oil at all.”

PecTIN IN PHOTOGRAPHY

ECTIN, familiar to American house-

wives as a valuable aid in jelly mak-
ing, has been suggested and used in Ger-
many to replace gum arabic in the process
of photo-engraving. Gum arabic or gelatin
becomes sensitive to light when treated
with potassium chromate. Apparently pec-
tin, which is derived from fruits and has
the property of gelatinizing in solution, can
be made similarly sensitive to light.—
D. H. K.

Sy~NTHETIC GOLF BALL
COVERS

ELLULOSE acetate compounded with

an excessive amount of plasticizing
agent has been suggested to replace gutta
percha as the cover of golf balls. Since
cellulose acetate is derived from wood, per-
haps it is proper to suggest that golf balls
may soon wear wooden overcoats.—D. H. K.

Tue LINDBERGH
NavicaTioN WATCH
NOTHER phase of Col. Charles A. Lind-

bergh’s inventive genius is revealed in
his Longines-made navigation wrist watch
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which permits direct reading of the Green-
wich hour-angle, necessary in determining
longitude. Describing his invention, Col.
Lindbergh wrote, in part: “The dial is
graduated both in time and in arc. . .. The
chronometer is first set on Greenwich Civil
Time, then correction is made for the equa-
tion of time taken at local noon. . .. Mrs.

New navigation wrist watch with
the features described in the text

Lindbergh used a dial graduated in degrees
for navigating our transcontinental flight.
. .. She was able to save considerable time
in working out lines of position.”

The central dial is graduated into seconds
of time and minutes of arc, 15 of the latter
corresponding to 60 of the former, for the
earth turns through one quarter of one de-
gree every minute. The minute hand indi-
cates minutes of time on the dial, and
degrees of angle of the earth’s rotation on
the bezel, for the earth turns 15 degrees an
hour. The hour hand not only indicates the
passage of time, but also shows the number
of degrees through which the earth rotates,
marking 180 degrees in a 12-hour period.

The dial marking seconds of time may be
rotated to synchronize this watch with radio
time signals, and the rotatable bezel com-
pensates for the equation of time without
the need for mathematical computations at
each reading.

LanDp TiLts; HARBORS
DEEPEN
ANADA and the United States may

have reciprocal trade agreements but
the United States is benefiting at the ex-
pense of Canada in another matter over
which man-made laws have no control.
Harbors on the American side of the Great
Lakes are getting deeper and those in Can-
ada are becoming shallower.

The reason, as revealed recently by Capt.
H. V. Canan, U. S. Corps of Engineers, is
that the region about the Great Lakes is
tilting about a “hinge line” which roughly
is in the direction of 20 degrees west of
north.

This tilt, says Capt. Canan in The Mili-
tary Engineer, is generally improving con-
ditions in harbors on the American side
of the Great Lakes. He adds:

“This action is of material rather than
merely scientific interest and amounts to as
much as 0.3 feet in some harbors. Con-
sidering vast harbor areas which are
maintained to prescribed depths, a large
saving in maintenance dredging costs will
result when the effect of tilt on American
harbors is given proper consideration.
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WALDORF-
" ASTORIA #

PARK AVENUE

A DISTINGUISHED ADDRESS
AT THE HEART OF THINGS

On residential Park Avenue, withdrawn from
noise and confusion, yet only three minutes from
Grand Central, eight minutes from Times Square
and the theatres, fifteen minutes from Pennsyl-
vania Station and Wall Street . . . The Waldori-
Astoria is in the heart of the New York that
interests you.

Rooms are in charming private-home taste
with every new-day convenience: wardrobe-
fitted closets, baths with tub and shower, circu-
lating ice-water, radio, comfortable beds. Single
rooms: $6, $7. Double rodms: $9, $10.

THE

WALDORF » ASTORIA

PARK AVENUE -+ 49TH TO 50TH - NEW YORK
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Economy—Cut Your Coal Bills!

Comfort—Enjoy Automatic Heat Control!

T FORCED DRAFT
BLOWER SYSTEM

Includes, in addition to
the features described in
type GET, an ELEC-
TRIC BLOWER, per-
mitting use of Buck-
wheat coal. 100% auto-
matic. Thermostat opens drafts and starts

Controls house temperature au-
tomatically, saving up to 40%
of coal costs. Complete outfit
for day and night operation
consists of Honeywell control
motor, G-E Day-Nite thermo-
stat, furnace limit switch, auto-
matic electric timer, and all ac-

cessories with wiring diagram. blower, shutting both off when house tem-
Can be installed by anyone in a perature is at proper level. Adaptable to
few hours any heating system. Complete with ac-
o 50 cessories and wiring diagram. $57 00
Value $69.50. Type GET $32.50 § Value $125.00. Type GEB .

Send For Folder S.S.

GOVERNOR HEAT REGULATOR COMPANY
33 Warren St. New York City

On the skilful checking of the minutest
details hangs life and death . . . PROTECT

AGAINST TUBERCULOSIS BY CHECKING
YOUR HEALTH

The National, State and Local Tuberculosis Associations of the United States
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“This uplift also affects the flow and
the flow equations in the connecting rivers
of the Great Lakes, and in computing flows
for these rivers over extended periods its
effects are clearly recognizable. Tilt has
also been a factor in decreasing the avail-
able depths over the sills of the locks at
Sault Ste. Marie, Michigan.

“Much of the evidence presented of de-
creasing lake levels is in reality the effect
of tilt. Reports indicate that in about 1860,
North Bay, Wisconsin, was an important
harbor for schooner navigation, as many
as 35 boats tying up there at one time.
Adjoining a rock ledge, old ring bolts used
for mooring these boats can still be found.
Correcting the present charts for the stage
of 1860, only about 3 feet of water would

| have been available. This loss of depth can

only be attributed to earth tilt.”

Describing what effect the observed land
tilting will have on the future of the Great
Lakes, Capt. Canan says:

“There has been much sensational specu-
lation as to the geological future of the
Great Lakes. Rather than the danger of the
lakes draining down the St. Lawrence
through failure of the outlet plugs, the more
apparent danger, if tilt persists, is the
draining of the Great Lakes above Niagara
down the Mississippi system. While specu-
lation of this sort may be mentally stimu-
lating, any danger is so remote, and the
engineering steps necessary for prevention
are so relatively simple, that there is little
danger of losing the vast investment made
by the United States and Canada on the
Great Lakes.”

Generally accepted explanation for the
land tilt on a line passing through the Great
Lakes is that the land to the north, in
Canada, is still rising from the enormous
squeezing which it received during the
last Ice Age.—Science Service.

ExpansioN JoiNT
Bumps

ANY concrete highways are notori-
ously bumpy because of extruded
joints. Such joints not only are undesirable
but also are a constant menace to the safety
of cars since they tend to throw the car out
of control.
A new material for expansion joints,
which is rapidly being adopted by concrete
highway designers, is made of tough cane

Solid asphalt expansion joint filler
mushroomed out; result—a bump
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New expansion joint filler after use.
No mushrooming; hence, no bump

fibers. Called “Flexcell,” this material is
impregnated with a special asphaltic com-
pound which gives it permanency and addi-
tional resistance to water. Its chief advan-
tage lies in its ability to withstand the com-
pression of expanding concrete while at the
same time it maintains a close bond with
the concrete on both sides. It expands as
the concrete contracts, thus keeping a tight
joint under all conditions.

The long, interwoven, cane fibers provide
necessary rigidity for easy and quick in-
stallation. The compound is not affected by
extreme temperatures, so that it may con-
veniently be handled under all working con-
ditions. It is light in weight, easily cut, and
may be stored on the job since it holds its
shape indefinitely.

ALBINO

LACK of pigmentation, occurring

relatively often in most animals,
is seldom found among bats. The
Field Museum of Natural History
is, therefore, fortunate in having an
exceedingly rare specimen, an al-
bino bat of the species Myotis luci-
fugus, which was caught in Wiscon-
sin,
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A useful CHRISTMAS GIFT really needed

A
Four “Timing
Meters”
Compactly Set

Motor -boating, auto-
mobile racing, bicycle

racing, horse racing,
track-meets, sailing, .
swimming, boxing,
basket-ball, hockey,
navigation, scientific
research, laboratory
work, radio, Violet

ray, dental work,
medicine, nursing,
forestry, geology,
chemical analysis, pre-
cipitation, X-ray tech-
nique photography,
casting, aviation, army
manoeuvres, ennineer-
ing, signaling, ete.

ANTRT AT

b ? o Telemeter
K N 2 o Stop Watch
ﬁi[ gses for the I : a o Timepiece
CEHEOGNO. IR
GRAPH.

" in-anything that must be “timed”. For

- ing fields—for more serious endeavor

Handy as a
Wrist Watch

4 Indispensable for
Everyday Sports,

Research and

> Professional fields

e As a o Tachometer

Four Watches in One
for the Price of One}$1975

HE “old time” watch now gives
way to the new and more practical
four-in-onePIERCECHRONOGRAPH.
Keeps accurate time—an imported
Swiss precision watch—giving to its
owner a variety of every day functions

the observers and officials in the sport-

in the laboratory—for aviation as well

PLENTY PuLPWwooD

ESTERN Washington and Oregon con-

tain enough potential pulpwood to
supply all the pulp mills of the United
States for 50 years, according to Thorn-
ton T. Munger, director of Pacific North-
west Forest Experiment Station. With in-
tensive forest management, according to
Munger, the forest acreage in this area can
grow annually sufficient pulpwood to supply
the present needs of the nation’s pulp and
paper industry indefinitely.

Munger called attention to the fact that
the Pacific northwest, particularly in the
coast region, is a prolific producer of impor-
tant pulpwood species, including spruce,
hemlock, and white fir, and that investiga-
tion has revealed instances of a growth of
better. than two cords per acre per year.

As a practical matter, according to Mun-
ger, the pulp and paper industry cannot
depend upon the exclusive use of this pulp
timber, since the same species are in de-
mand for lumber.

“In the distant future,” stated Munger,
“when the non-growing old stands are out

(Please turn to page 362)

!
\ as industrial uses.

®he PIERCE CHRONOGRAPH

“The 4-in-1 Watch sensation with a Hundred Uses”

The TACHOMETER feature is used where the observer wishes to know how
many miles per hour any object is moving. As a STOP WATCH—use it for
timing in seconds and fifths of a second. The TELEMETER scale indicates the
number of miles distant light or sound is away from the observer.

Industrial leaders, sportsmen, technical and scientific men, aviators and others
tell us it is the most useful and handiest device ever seen. The kind of a
Christmas gift that is “really” different—and most appreciated.

PIERCE WATCH CO., Inc.
22 West 48th St.,
New York City

PIERCE
WATCH CO., Inc.

Manufacturers and Importers
22 W. 48th St., New York, N. Y.

4-in-1 PIERCE CHRONOGRAPH Wrist Watch.
WU it b b ceer o SEB b e e vowre i arisbo o BaiErerenanase

{ |
I |
I |
|
I Without obligation please send me full details on the |
[ |
I |
| |
|
Address
l |

THE FINGER PRINT INSTRUCTOR

By
Frederick Kuhne

Revised and

HIS volume, by a noted finger print expert
who was for many years in the Bureau of
Criminal Investigation of the New York Police Department,
instructs in every phase of finger print work from the taking

of the finger impression to the final job of identification. Enlarged
Classification of prints, filing of records, use of equipment, 3.25 id
discovering and recording for study the prints left at the $ ° POStPal
scene of a crime by criminals. New illustrations as well as a SCIENTIFIC AMERICAN

lengthy new section on the ‘“Modification and Extension of
the Henry System”.

24 West 40th Street
New York City




THE AMATEUR TELESCOPE MAKER

Conducted by ALBERT G. INGALLS

ERE men occasionally qualify as

stenographers, nurses, ladies’ tailors
(said to be much better than women at
that trade), and even milliners, but women
telescope makers are still more scarce.
Here, however, are accounts of two women
who have qualified.

Mrs. Bessie M. Brownlow, 288 North
Eighth St., Marshfield, Oregon, writes:
“In perfecting the instrument shown in
Figure 1, the Scientific American’s book
‘Amateur Telescope Making’ was consulted
freely and frequently. For the mirror a
disk of commercial plate glass, 8” in dia-
meter and 1%" thick, was used. Grinding
was done outdoors with the tool mounted
on a deeply set post, and the time con-
sumed was 8 hours, 5 minutes.

“Applying the Foucault test, after a short
period of polishing with the conventional
pitch lap, revealed that I had developed
a hyperboloidal figure. I could, of course,
have reversed my disk and gone through the
process of re-grinding, but instead I chose
to rub out my error with rouge, and from
that point forward I worked ‘up-hill’. I
poured a new lap and proceeded, but shall
not attempt to explain at length the alter-
ing of facets and modification of strokes
which were necessary before I was able to
detect the shadows which told me that at

Figure 2: Mrs. Bussey’s mirror

last I had achieved a satisfactory parabolic
surface. Final tests were made on Saturn
and Vega with the mirror temporarily
mounted in the tube, and even in its un-
finished state the image was sharp and
well defined.” -

Mrs. Brownlow states that two sons as-
sisted to the extent of devising the cell
block and making the mounting. She also
gives credit to Mr. H. B. Donahay, who
had previously made two Newtonians, for
his counsel.

E had always heard that H. E. Bussey

of Atlanta was a wizard telescope
maker who followed the hobby years before
there was any “A. T. M.”, but now it ap-
pears that the same household holds a
wizardess as well. Figure 2 is a focogram of
a mirror made by Mrs. Bussey, and Figure
3 is the ronchigram. The mere man in the
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Figure 1: Mrs. Brownlow and scope

case writes: “My wife had listened and
looked in silence at 25 years of my efforts
to make a good mirror. She said, some
time ago, that if the materials were pro-
vided, she would prove that a woman could
beat a man at it. I didn’t like the way she
said it, the man of course being myself,
hence materials were immediately produced.
I was not permitted to touch the mirror,
except that in final figuring a ‘pile of rocks’
showed up in the central inch and I was
permitted to use a small polisher to re-
move them, and of course I did this with
careful supervision and copious advice
from Mrs. Bussey. The mirror is excellent.
A hair got across the film and looks like
a scratch but there are none, and the cen-
tral spot is the photographer’s fault. I was
the photographer.”

And Mrs. Bussey writes: “I realize that it
would have been utterly impossible for me
to have produced anything like as good a
mirror if it had not been for the guidance
I received,”—a graceful recognition, though
we hate to publish it, preferring to believe
that the ladies can do it without any help.
In fact, we know one who could but, con-
found it, she won’t.

OMETIMES we wonder just how im-

portant it is in the average case to test
a mirror across different diameters. Once
the test rack is adjusted so that the re-
flected cone strikes the most convenient
place to do the testing, it is always a temp-
tation to place the mirror on the rack with
the same diameter up (usually determined
by some landmark or blemish on the disk).
This may have the unhappy result that some
kind of flexure is accidentally masked, but it
is human to take a chance, on the presump-
tion that the figure itself is a surface of
revolution and the flexure, if any, will sort
of “unlax” if talked to in nice purring lan-
guage—which it won’t. From the depths of
our stock drawer we fish up an old photo-

graph, Figure 4, sent in 1928 by Mr. Henry
H. Mason of Florida, since deceased. It is
self-explanatory—a belt hung from a pul-
ley, with a little crank for rotating the
mirror. Before his death Mr. Mason was
building a large (20”?) Cassegrainian and
had a large Ritchey-type grinding ma-
chine. These remain at East Pensacola,
Florida, a fact which may interest some
southern amateur on the look-out for some-
thing that ought to be put into use.

S these notes are being written, on
October 15, it is at last possible to
say something a little less indefinite about
that “new book” we have been promising
for a year or so. At last we were able to
get in all the many contributions and work
them up into a single pile and this, when
sent to the printer on September 18, made
a manuscript of 860 typewritten pages.
This is now being set in type and every day
or two brings us a dozen more galley proofs
to be corrected and sent to the authors to
be again read and corrected. As there are
just 47 chapters, some of them as long as
many books themselves, all this is quite a
“job of work” (try it and see).

When will the book be ready? We still
don’t know, and if you are impatient please
don’t shoot the editor—he is doing his best.
We have set our hopes on being “out of
the trenches by Christmas.” Piloting a com-
plex book through preparation is worse
than rearing quintuplets, and this is a
complex book—in addition to which there
will be a lot of it—pretty close to the size
of “A.T.M.” and on the upper side at that.

Here are some of the chapter subjects:
Everest on his close mirror technic. (He
was asked to set down “everything he
knew,” and this item should run to 30
pages of compact dope, all practical and

Figure 3: Ronchigram, same mirror

definite. If you’ve seen some Everest mirrors
you’ll know what that means.) Chapter
on use of sub-diameter tools. One on metal
tools. Another on metal mirrors. Warner
on detecting astigmatized mirrors—a sub-
tle game, this. One on the Zernike test, by
Dr. Burch, English physicist. Huh—what’s
that test? It’s a new one and mighty in-
teresting. Selby on flat making—full, de-
tailed dope. Clark on small lenses and eye-
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Figure 4: Mr. Mason’s support

piece making—all practical and very de-
tailed. Taylor on the metal parts for a re-
fractor, likewise practical. Kirkham on
rifle sights. Haviland on the refractor—the
longest chapter in the book, about 40
pages uniform with those of “A.T.M.”
Chapter on making setting-circles. H. A.
Lower on design of clock drives, with aux-
iliary chapters on spring drives. A long, very
detailed section on the Springfield mount-
ing, by Porter and Ferson. Porter has revised
his famous mounting and made it neater,
heavier, and more rugged. He tells how to
make the patterns, Ferson tells how to cast
them, and Porter again tells how to ma-
chine and finish the whole mounting. De-
tailed dimensioned drawings—the whole
Springfield down cold.

To continue: Making a 19" reflector.
Schmidt, telescope. Camera obscura, by
Dall—this is an interesting item. How to
make a Synchronome clock, by Souther.
Micrometers. Chronograph. How to alumin-
ize mirrors, . by Strong. Scanlon on ob-
servatory design. Meteor timer, by Halbach.
This the main drift in Part I, but much has
been skipped.

Part II, a much shorter part, more on the
use than the making of things: Halbach on
organized observing. Millman on meteor
photography. Von Arx on celestial photog-
raphy . . . and so on for nine more chap-
ters. We hope to publish next month a more
detailed announcement of all chapters in
the book, and later the precise data.

What is the name of the book? A year
ago it was to be called a “Supplement” to
“A.T.M.” Then it grew too big for that
and we dubbed it “A.T.M., Vol. IL.” Later
we became afraid the uninitiated beginner
would think he had to get this as well as
“A.T.M.”, all at one time, and would pass
out, so we renamed it “Amateur Telescope
Making—Advanced,” and that’s final;
call it “A.T.M.A.” Hence this book isn’t a
part of “A.T.M.” but a wholly separate
book—though it is being printed uniform
with “A.T.M.” in every way.

HEN Prof. Russell’s article on the

red reflection nebula near Antares
came in, and mentioned a Schmidt camera
used by the Yerkes staff at McDonald Ob-
servatory in Texas, we suddenly recalled
that C. H. Nicholson, one of the Amateur
Telescope Makers of Chicago, made the
optical elements of that camera. Urgent re-
quests for data and a photograph brought
the former from Mr. Nicholson and the
latter, Figure 7, from Dr. Struve (through
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ror)

JOHN M. PIERCE

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 rouge;—All
parabolic mirror WITH INSTRU(':TIONS .................... $5.00

A suitable EYEPIECE:—positive, achromatic................... $4.00

A really accurate one-inch PRISM (inferior prisms introduce
distortions which ruin the definition of even the best mir-
$6.00

With these, and patience and intelligence, you
REAL ASTRONOMICAL TELESCOPE.

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

11 Harvard St., Springfield,

you need to grind and polish a GOOD

can make a

Vermont

BUILD YOUR OWN
REFLECTING TELESCOPE

6 inch KIT

8 inch KIT..
Kits contain 2 glass discs, all abrasives, rouge,
pitch, and copy of instructions.

We manufacture our own Eyepieces.
Ramsden—1”, %”, 1/" ........................
Orthoscopies—%”, %", %", %", 1/s" -

Catalog Frce—lnstmctians Ten Cents.

OPTICAL RESEARCH LABORATORIES
Larchmont New York

KITS OUR SPECIALTY

6” kit.§ 3.75 Pyrex ... 5.75
8” kit.. 6.75 Pyrex.... 8.50
10” kit.. 10.00 Pyrex.... 13.95

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

Money-back guarantee
ONLY BEST MATERIALS SUPPLIED
(send for free catalogue)
M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.

Available for all tard amateur

in both regular and supplementary types. Sub-
stituted for or allllpad gver Pn‘mnl. objective,
serve to ine and resalving
power. "“ ['L!AI l]\ IRUDL( N)R\ OFFER
—to owners of Wollensak 100 power micro-
seope. We will ship on prepaid approval No, 240
mot, consisting of three ULTRALENS mlbnle
cotives of 200, 400, and 600 powera. After 5
lllmr return or remit purchase price of $2.00.

fer cxpires w t

ULL ILﬁLhNH nmur,wm !bs the original ploneer of the nmateur misro-
scope) will give your Huclmom nereas power and definition at low'
cost. Interchnngeable ob Nl“ 8 con be supplied for all Wollensak medels,

B. & h Little Gem and model “R”, Newman-Stern, Brownnscope, im-

nd ather mlﬂ‘mﬂcnm‘a

h EW 11 EM: Triple nosepiece micrascope, 9 high, smeooth double knob
nnd fine sorew focusing for precise adjustment, oversize concave mirror,
tilting to horizontal stand. heavy locking lever, Inm :Ime l’ueld  high and

ALUMINIZING

NEW SURFACE-HARDENED ALUMINUM
COATINGS

with greater resistance to mechanical abrasion
and uniformly superior in reflectivity at the
same reasonable prices maintained in the past.
Coating Prices: 4'—51 75, 5”—82.00, 6”
—$2.50, 7"—$3.0 8"—-53 50, 9"=—
$4.25, 10”—$5 00 11"—$6 50, 12" =
$7.50, and 12 1/2"—-58 00. Larger sizes up
to 36 mches in diameter on request.
Diagonal Coatings for diagonals of the
lowing widths :
1Y4”—50c, 115"”—60c, 13/4"=75¢c, 2"
—$1.00, 2Y2”—$1.25 and 3”=—§1.50

LEROY M. E. CLAUSING
5507-5509', Lincoln Ave. Chicago, Ill.

fol-

rTELESCOPE MAKERS—
MIRROR OUTFITS

Complete with 2 glass dises, correct thickness, abra-
sives, tempered pitch, rouge template, instructions, etc.

Fmest quahty guar
PYREX KITS as above, 6”—$6.00; 8"—-38.00

PYREX MIRRORS

Made to order, correctly figured, pol-
ished, parabolized and aluminized. Writ-
ten guarantee. Prices upon request.
We do polishing, parabolizing and aluminizing.
MIRRORS TESTED FREE
PRISMS GUARANTEED SATISFACTORY
17—$2.75;  1Ya”—$3. 1/2"—$4. 1%""—$6.
Prisms, expenmental, l"—SI 75; I/4"—$2 1Y2"=—$2. 25

RAMSDEN EYEPIECES—finest quality lenses
in brass mountmus. standard I/4" diam.

Vs or V2" F.L.. * F.L. ..52 50
34 F.L. 3 lens eyeplece stand. 1"

2
¥a dia 3.00
KELLNER 3 lens orthoscopic eyemece l'/z" F L. $4.00
CE aluminum, adjustable,........... —$8.; 6”—$5.
SPIDER PRISM HOLDERS, adjustable ,,$2 0
RONCHI TEST GRATINGS—etched on gl
in standard 1%3"” eyepleee mountings... .
FREE tal, Micr , Bi lars,
etc. Instructions for Telescope Making, IDc
PRECISION OPTICAL SUPPLY CO.

1001 E. 163rd Street New York City

low power eyelonses, three genuine ULTRALE
giving powers from to 1000X, built in l.;I F!l \] 3 high light
imtensity m\czo-nmjrcmr thmm 6 foot image on screen. Complote in
ase With 6 piece dissecting set, coverglussen, und with plain
and teat slides, Price 0[ outfit $10.00 poatp:ud.
Send Sc_stamp for catalog-handy book SA-12 of microscopes. objectives,
accessories and complete line of optical goods. Free 200X novelty micro-
scope included.

PFLEEGOR LABORATORIES.MILTON.PA.

for used Microscopes, Binoculars, Slide
Rules, Drawing Sets, Cameras, Surveying
and Scientific Instruments, Tools, Marine

Equipment, Sporting Goods, Art Objects. Highest prices

paid day shipment received. Satisfaction guaranteed or

shipment promptly returned.
ELMAN’S, 2300-SA Van Buren,

Chicago, Illinois.

pieces.””

We don’t blame you for wondering how we can sell
Atemsco Astronomical Oculars for

ONE DOLLAR EACH

But read this unsolicited testimonial received from the President of the
Charlotte Amateur Telescope Makers Club of Charlotte, N. C.
““The members of this club wish to express their great admiration for the set of eye-
pieces purchased from you for one dollar each. The 134” efl ocular is flawless. The

1" efl gives excellent definition and the 4” gives a fine view of Saturn. The
14” ef]l has a very large field, practically as large as the general run of %4” efl eye-

Save 739, by using Atemseco Oculars
Build a telescope and enjoy a lifetime of thrills and pleasure.

Amateur Telescope Makers Supply Co., 24 West 20th 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 I
Mounting the Mirror

The Refracting Telescope

Grinding the Lens

Testing and Refining
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
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 a multitude 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 5: McAdam’s solid

the kind assistance of A.H.C. of Chicago,
who can produce, at instant’s notice, any-
thing anybody wants). Mr. Nicholson
writes:

“Dr. Otto Struve, Director of the Yerkes
Observatory of the University of Chicago,
who is also in charge of the construction
and operation of the new McDonald Ob-
servatory, indicated to the Chicago ama-
teurs his inability to produce from profes-
sional makers two Schmidt cameras to be
used in connection with the quartz spec-
trograph and the 82" telescope of the Texas
Observatory.

“As a good deal of original research
hinged upon the procuring of these in-
struments, Dr. Struve suggested that the
Chicago Amateur Astronomical Associa-
tion attempt the task as one means of aid-
ing in the advance of astronomical knowl-
edge. Mr. William Callum and Dr. A. H.
Carpenter, the guiding spirits of the Club,
requested me to build the first camera.

“The specifications for this camera were
that the mirror was to be of Pyrex, 122 mm
clear aperture and 180 mm focal length,
with a correcting plate of UV glass at cen-
ter of curvature and of 92 mm clear aper-
ture.

“Although the mirror gave me no real
trouble, I found the correcting plate very
difficult to figure, for the reason that it was

T’hoto by E. L. McCarthy

Figure 7: The Schmidt camera temporarily at-
tached to the Porter mounting on Yerkes’ roof
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necessary to do all the correcting by fine
grinding with small tools and then repol-
ishing to examine the figure. This involved
a great deal of time, as it is very easy to
make large errors when figuring by grinding
in this manner. Testing was done by pin-
hole at focus of the Schmidt camera and
the knife-edge at focus of a 6” telescope.
All curvature was placed on the front sur-
face, necessitating a convex curve at the
center, changing to an equal concave curve
at the edge of the plate.

“Upon completion it was tested by Dr.
Morgan of the Yerkes Observatory Staff
and found to yield star images as small as
he had ever seen; their size being limited
by the grain structure of the photographic
plate and were therefore less than the re-
solving power of the optical combination.”

Figure 6: McAdam’s support system

Dr. Struve points out that the photo-
graph (Figure 7) shows the camera “in
highly foreshortened form, as seen from the
top. The correcting plate is in the plane of
the top surface of the box, and we are look-
ing through this correcting plate into the
camera. A part of the spherical mirror
shows as a white segment upon which is
projected the device for holding the plate.”
A.H.C. states that the mounting (that is,
for the Schmidt itself) was designed by
Dr. G. W. Mofftt of Yerkes and
made by Gaertner.

Schmidt enthusiasts will find,
in addition to the matter in “A.
T.M.A.,” by Russell, Wright,and
Lower, an excellent article on
the Schmidt, by Prof. C. H.
Smiley of Brown, in the October,
1936, Popular Astronomy.

IGURES 5, 6, and 8 show

a telescope made by J." V.
McAdam, a mechanical en-
gineer, Hastings-on-Hudson,
N. Y. It is a 12%” Newt-Cass
combination of Springfield type.
The first feature is the solid
concrete bench pedestal built
for solid comfort—not having to
straddle a pier. We long-legged
fellows have a hard time folding
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Figure 8: McAdam’s two supports

up our hind legs in just such places, and
McAdam’s solution of the jack-knife leg
difficulty is fine. He writes:

“Wires for the motor drive and light in-
side the mounting come up through the con-
crete. The P.A. has a hole clear through
it for locating it on the celestial pole;
a 1%” tube with cross-wires fits into the
eyepiece tube, and there is a peek-hole in
the south end of the P.A. I find this ideal
for adjusting: just turn the cross-wire tube
till it is in the right hour for Polaris, move
the mounting till Polaris is at the cross-
wires, and clamp down.

“Dec. axis is a 2%” steel tube (2" in-
ternal) pressed into P.A., with a 6”, 10-P.
gear keyed to outer end, and the casting
carrying the tube rotates on this steel
tubing, carried around by a worm running
on the stationary worm gear. The P.A. has
an 8”, 10-P. worm gear with hand wheels
on either end of the worm shaft, the motor
clutch being operated by the left thumb.

“Figure 6 shows the cell and flotation
system with part of the first prism adjust-
ment. The prism is carried on the inner end
of a 2%” tube mounted on the six-leg
spider extending into the barrel. For a
change to the Cass the prism assembly is
removed. Castings of the cell can be had at
cost, in duralumin.

“The final photograph shows the com-
bination support for the Cass secondary
and Newt prism.

“Both mirrors are Pyrex. A tin can cover
over both ends of the barrel puts the scope
up for the night, whereupon everything is
water-tight without further shelter. Once
I had to chop it out of the ice but it func-
tioned, even then.”

E question often comes up, “can any-
one successfully make his first mirror
on a machine, with no previous hand ex-
perience to learn the ‘feel’ of the work?”
We have generally recommended making at
least one mirror by hand but advice of
that kind seldom is taken willingly by a
tyro who has the machine complex. Can it
be done? Another question: Does anyone
silver mirrors any more, or have aluminized
mirrors already made a clean sweep?
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The Best in Telescopes and
Supplies at Reasonable
Prices

Satisfied customers everywhere—we
prorate postage east of Mississippi.

Complete stock of Pyrex blanks, 4” to 12”, 6”
Pyrex Kits, 8 grades of abrasive polishing ma-
terials, Instructions.............cuo. $6.00

Eyepieces, prisms, mountings and parts.
Finished Instruments.

Send 6c¢ for illustrated catalogue.

TINSLEY LABORATORIES
3017 Wheeler St. 1360 Dufferin -St.
Berkeley, California Toronto, Canada

TELESCOPE OBJECTIVES
3%” C. A., 47%” F. L. 840

Visual color correction, standard B-F. Correc-
tion for spherical aberration guaranteed to be
within 14, wavelength. Mounted in oxidized
brass cell, fully guaranteed to be as specified.
Made in New York City
Price net. No C. O. D.’s. Remit with order.

Atemsco Eyepieces

1%” Dia. Brass and Fiber Mounted. Rams-
den—1%" E.F.L.—"”EF.L—%"” E.F.L.
—$1.00 Postpaid. Solid Ocular—1%” E.F.L.
—Fiber Mounted—$1.00 Postpaid. Terres-
trial—1” E.F.L. 4 Lens System—Guaran-
teed—$3.00 Postpaid.

Circular for Stamped Envelope

Lenses shipped express collect. Let us quote
prices on other equipment. Northwest
Harry Ross Amateur Telescope Supply Co.

Scientific and Laboratory Apparatus

84 West Broadway New York, N. Y. P.O. Box 945

Washburn, Wisconsin

—UNITED STATES NAVY TELESCOPES—

Formerly
used on large
calibre guns

Makes an g4

excellent Limited
finder. Has s‘;m;?o
Each

many other
uses. BAUSCH & LOMB main tele-

Exit Pupil 0.2” to 0.09”
scope tube, erector draw tube and Eye Lens 15/16”
eyepiece draw tube. Also excellent RIS L ST 1olnOve N

: MANHATTAN ELECTRICAL BARGAIN HOUSE, INC.
for spotting game or targets. 105 Fulton St., Dept. S.8., New York City

All Bronze and Brass
Cross Hairs

Angular field 3°30"to 12°
Erectimage. Weight 6 1bs.

Object. Lens 2”
Mag. 3 to 10x

Experimenters—Schools—Field Workers
An Accurate Balance at a Price

Within the Reach of All

Sensitive to 1/100 gram

ARTRA ALUMIBUM PAN

CENTERING AN [AMPHE ARM
=

BALANCING NUT
_nHeFE £DsE A

Weighs up to 100 grams

Compact—No loose parts
Modern, durable construction

Small convenient size

cle point

S aanedime pase
SUSPENSION

A
ZERO FOM “ﬁbﬂ?‘?ﬁ

[ =
winet FDGE CENTERER
AND

BEAM RELEASE

Handsome streamline design

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

NEVER BEFORE A BALANCE WITH ALL
THESE EXCEPTIONAL FEATURES!

Finest Quality—Made of tested materials. Tts
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.

purpose short of precise analysis. The capa-
city of 100 grams is ample for the delicate
weighings made in_the usual course of teach-
ing, organic synthesis. experimental work,
compounding, photographic work, etc.
Compact-Convenient—Does not monopolize a
laboratory table. Placed on the desk of the
busy technical executive, it will soon become
indispensable.

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

Extreme Sensitivity—Weighs to one decimal
point farther than the usual low-priced counter
scales and serves nearly every laboratory

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

“AUTO-EXPRESSIONATOR
o\

peR SE

— 5\

sarily taken out in the studio in
transmitting the program.

*MYSTIC HAND

{A. F. C.) Automatieally tunes set
sharply without use of meter tun-
ing or other gadget.

JMAGNA-CERAMIC DIAL

+ VIBRACOUSTIC
SOUNDING BOARD

OMETAL TUBES

and 8 other CROSLEY FEATURES
#*Jt©15 TUBES

44’ Console

**x9t®13 TUBES

431"’ Console

*x*x0t®11 TUBES

411" Console

» 2t@ 9 TUBES

41%” Console

$99.50
Jt®@ 7 TUBES $67.50
40" Console
Jto 6

$174.50
$149.50
$109.50

TUBES $59.95
39” Console priceq slightly higher

in_ Rocky Mountain

States and west.

CROSLEY stands, always, as a warranty
of the highest value in radio. It is only
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
il at prices you're pleased to pay. See your
il Crosley dealer today . . . you will hear
radio you've never heard before.

THE CROSLEY RADIO CORPORATION
Cincinnati, Ohio Powel Crosley, Jr., Pres.

For Lists of Manufacturers
Minimum Charge, $1.00
WRITE TO

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

Amazing—Fascinating
It is almost beyond belief
how easily you learn to speak
a foreign language by the
CortinaphoneShort-Cut
Method. Thousands
upon thousandsof peo-
ple in all walks of life

Cortinaphone Est. 1882. The have learned:

Standard Language Method

FRENCH « SPANISH
ITALIAN « GERMAN

in this natural, learn-by-listening way. Don’t just
wish you could—you CAN! Our Proof-in-5-Days
Offer is your guarantee of complete satisfaction.
FREE BOOK M ail coupon at once for our free
book,““ TheCortinaphoneS hort-

Cut”’ which tells how you can learn to speak a foreign

CORTINA ACADEMY, Suite 1512

105 West 40th Street, New York, N. Y.
Send me—without obligation—the Free Book

TINAPHONE SHORT-CUT”’

interested in:

O FRENCH ([ SPANISH [JITALIAN [ GERMAN

“COR-
and full information. I am

Address
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WORLD-WIDE RADIO

Conducted by M. L. MUHLEMAN

Editor, All-Wave Radio

Dx SeasonN 1s HERE

THE DX season is now in full swing.
‘ Practically all bands are free from at-
| mospherics, and stations normally unre-
ceivable during the summer months are now
| coming through in fine shape. The 49-meter
; band is now worth listening to, and the 10-
| meter amateur band, which was dead during
the hot months, has come to life.
‘ A batch of new stations has arrived on
the scene and they are worth listening for.
The more important ones are:

Call  Frequency Location

VQG 19620 Nairobi, Africa

IBC 17620 San Paolo, Italy

ITK 16385 Somaliland, Africa
—_— 15230 Prague, Czechoslovakia
IBC 14410 San Paolo, Italy

IBC 11955 San Paolo, Italy

R 11760 Prague, Czechoslovakia
COCX 11450 Havana, Cuba

HIN 11280 Ciudad Trujillo, R. D.
ITK 10480 Somaliland, Africa

PS] 9660 Rio de Janeiro, Brazil
RAN 9600 Moscow, U. S. S. R.
VPD2 9540 Suva, Fiji Islands
HS8PJ 9350 Bangkok, Siam

IDU 7890 Eritrea, Africa

HIN 6243 Ciudad Trujillo, R. D.
—_— 6115 Prague, Czechoslovakia
GSA 6050 Daventry, England

The frequencies given in the above list
are in kilocycles. Divide by 1000 to read in
megacycles; thus, VQG operates on a fre-
quency of 19.62 megacycles.

FiLTER FOR O1L BURNERS

O eliminate the radio interference which

prevents intelligible reception of broad-
cast and short-wave programs during the
ignition period of an electrically ignited oil
burner, a special “Filterette” has been de-
veloped.

This unit, installed between the primary
of the ignition transformer and the remain-
der of the oil burner wiring keeps ignition
interference off the power system without in
any way affecting the operation of the burn-
er. Contained in a standard cut-out cabinet
6 by 6 by 3 inches, the Filterette conforms
to the rigid electric wiring regulations sur-
rounding oil burner installation. It com-
prises a series of specially designed
high-frequency inductances in both sides of
the power-supply line to the oil burner igni-
tion system and has associated with these
inductances, in the correct relation to pro-
vide maximum interference attenuation,
capacitive sections constructed so as to be

safe for continuous AC operation in circuits
containing high transient voltages.

An important feature contributing to ease
of installation is the provision of detachable
mounting brackets, as shown in the accom-

Courtesy Tube Deutsechmann Corp,

Radio filter for oil burners

panying illustration, by means of which the
Filterette may readily be attached to one of
the pipe standards supporting the oil burner.
The brackets are so constructed that the
Filterette may be mounted either vertically
or horizontally, whichever is more convenient
for the electrician making the installation.

S1IGNAL ABSORPTION

S there a theoretical limit to the number

of radio receivers which can receive a
broadcast from a particular station, asks a
radio fan of General Electric’s engineers. By
rough calculation, engineers have estimated
that within a 100-mile area of WGY in
Schenectady, it would be eight hundred bil-
lion. That number of radio receiving sets all
working at once in the area would probably
absorb the energy output of the station, but
as there are approximately only a billion
people in the world there seems no danger
of this ever happening.

New FCC SHORT-WAVE
REcuLATIONS

XPLAINING the reason for the change

in announcements over stations W2XAD

and W2XAF, Schenectady, N. Y., B. W.
Bullock, assistant general manager of broad-
casting for General Electric, recently ex-
plained the effect of the new Federal Com-
munications Commission regulations regard-
ing short-wave broadcasting in this country.
Under the new regulations, he said, sta-
tions that have been “experimental relay
broadcast stations” are now known as “inter-
national broadcast stations,” the new name
being significant of the service rendered.
The rules also provide that no United States
short-wave station may operate with less
than 5000 watts power. A reduction in the
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transmitter frequency tolerance from 0.03 to
0.01 percent, he said, will reduce interna-
tional interference. The aim of the FCC, he
said, is to place emphasis on the foreign
service of United States short-wave stations
and to encourage programs of international
scope.

NEw NoISE SILENCER

HE development of a system for silenc-

ing man-made noise in radio receivers
was described in these columns some time
ago. The operation of the system is based
on the knowledge that such noise impulses
as those radiated by the ignition system of
an automobile, by a vacuum cleaner, dial
telephone, and so on, are of such short du-
ration that if the radio receiver is made in-
operative during the time the impulses are
present, the noise may be silenced without
creating an apparent break in the continuity
of the received radio program.

This noise-silencing system has proved its
practicality in innumerable instances, but its
use in some cases has affected the operation
of the receiver with which it was employed.

A new system has been developed which,
aside from its simplicity, has the advantage
of wide applicability. It can be used effec-
tively in conjunction with any type of super-
heterodyne receiver without apparently dis-
turbing receiver stability and without re-
quiring complex alterations in the receiver
circuit. Besides, the new system requires but
one tube, and under certain conditions no
additional tube at all.

The former system of noise silencing em-
ployed a fast-acting automatic volume con-

50,000 Ohm Potentiometer ---_
Sw. R
Noise Darnper —>
Tube »
-

To
1.F Amplifier

o/ plate Second Detector
¥ L Diode Tube
-
b
-
.0005 Mfd.-7

How the noise silencer works

trol circuit which influenced the gain or
amplification of a special tube inserted in
the intermediate-frequency amplifier. The
new system operates directly from the diode
second detector in the receiver and dampens
or short-circuits this stage on the appearance
of noise impulses. The additional 6H6 diode
tube attached to the second detector actually
functions as a fast-acting electronic switch.

The circuit of the new noise silencer is
shown in the drawing. The lower tube rep-
resents the diode second detector of the re-
ceiver, which is fed by the intermediate-
frequency transformer L. The upper tube,
which is a simple diode similar to the one
used in the receiver, is the noise damper. A
voltage balance is maintained between these
two tubes so that under conditions of no
noise the damper tube remains inoperative.
Upon the appearance of a noise impulse in
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this circuit, however, the voltage balance is
affected, the damper tube draws current and
in so doing effectively short circuits the sec-
ond detector diode tube. At the termination
of the noise impulse, the voltage balance is
re-established, the damper tube becomes in-
operative and the second detector again
functions normally.

The proper voltage balance is established
by the manually controlled potentiometer, R.
This is adjusted to the normal signal-voltage
level as maintained by the automatic volume
control in the receiver. Therefore, any volt-
age greater than the signal voltage will
dampen or short circuit the second detector
tube.

The switch, SW, is used to discontinue the
action of the noise damper tube when re-
ceiving exceptionally strong signals under
which condition the noise damping action
is not required.

“Q” SIGNALS

O doubt you have heard amateurs re-

peat such letter groups as QRA, QRZ,
QSL, and so on, and wondered just what
they meant. These are the International
“Q” signals, known to radio operators
throughout the world, but possibly not so
well known to all short-wave listeners.

Each “Q” signal may take the form of a
question or of an answer. Thus, QRA?
means “What is the name of your station?”,
or when used by the amateur simply, “What
is your location?” or “What is your ad-
dress?”. The answer might be: “QRA—
220 Circle Road, Eastchester, N. Y.”

Here are the “Q” signals most commonly
used by amateurs, the interpretation in each
case being given as a statement rather than
a question:

QRA—My location is .

QRK—I am receiving you well.
QRM—You are being interfered with.
QRN—There is static interference.
QRT—Stop sending.

QRX—Stand by.

QSA—The strength of your signal is .
QSL—Please acknowledge.

QSO—I am (was) in communication with

———; I can communicate with
QSY—Change transmission to frequency

of .

These interpretations are at slight vari-
ance with the originals, since the amateur
follows a slightly different form of com-
munication practice. Thus, QSO actually
means, “I can communicate with ,?
but the amateur gives it a broader mean-
ing. He will say, “I had a 100 percent QSO
with so-and-so,” meaning that he talked or
communicated with such-and-such an ama-
teur and that the entire conversation was
intelligible. Likewise, QRM is used by the
amateur to denote interference. He will
say, “There is plenty of QRM,” meaning
there is plenty of interference, but not
necessarily that the station with which he
is communicating is being interfered with
—though that is usually the case.

The amateur has his own abbreviated
language as well—a hangover from the days
when all communication was done by tele-
graph key. Thus, FB means “fine business”;
HI denotes laughter; K means “go ahead”
or “start transmitting”; R means “all right”

r “okay”; OM means “old man,” OW “old
woman,” and YL “young lady.” An XYL
is an “ex-young lady” or the wife. The
number 73 means “best regards,” and 88
means “love and kisses.”
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A BINDER
That Expands
To Meet

REQUIREMENTS

The Neat Compact Way To
Keep Your

Salesmen’s Data Sheets
Price Current Sheets
Weekly Sales Reports
Accountants’ Reports
Instruction Sheets
Income Tax Blanks
Summary Sheets
Financial Papers
Pay Roll Sheets
Carbon Copies
Legal Blanks
Blue Prints
Quotations
Bulletins

Your sheets can be bound neatly
and compactly in handy book form
in the Common Sense Binder (and
if so desired sheets can be taken out
again). A single sheet can be bound
as well as any number up to 500
sheets.

Binder is light in weight and never
thicker than the bulk of sheets in-
serted, economical in storage space,
no outside metal parts.

Insertion of sheets takes only a
few seconds.

Binder to hold sheets size 11”7 x
8%"” sent postpaid in United States
for $1.00. Money refunded if not
satisfied.

We carry 50 stock sizes to bind sheets from
pocket size to newspaper size

ASA L. SHIPMAN'S SONS
EsTABLISHED 1837
100 Chambers St.  New York, N. Y.
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E
MIDGET
MARVEL

A new high grade Miniature
Camera in the popular priced

field.

The Midget Marvel is equipped
with an F4.5 Anastigmat Lens
in a focusing mount fitted in a
Vario Shutter, with speeds of
1/25, 1/50 and 1/100 seconds,
bulb and time.

It is chromium finished, com-
pact, lightweight, with an all
metal, leather covered body.

Measures 434x2V,x2 inches in
size, takes all standard 35 MM
film and makes pictures 1x1%
inches.

PRICE
82500
ACCESSORIES
Eveready Case . . ... $6.50
Leather Zipper cover . 250
Leitz Rangefinder . . . 12.60
Filter 22 MM .. .. .. 3.00

Supplementary Lens
No. 62 ........ 3.00

TRADE IN

Mail orders
filled. Write
Dept. S. A. M.

YOUR OLD
CAMERA
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CAMERA ANGLES

Conducted by JACOB DESCHIN

PicTtures By CANDLE
LicuT

ONSIDER the candle and the varieties

of shapes, colors, lengths and thickness-

es in which it is available. From the humble
penny candle for the tiny birthday cake it
ranges all the way up to elaborately designed
pieces fit to grace a king’s table. Now it is
simply utilitarian, as in the case of the
thick so-called plumber’s candle or the cheap
candles that furnish light when the fuse
blows out; now its tiny flame on the anni-
versary cake goes whisking away before the
determined blowing of the chief guest. In
one of its most delightful roles, it lends at-
mosphere and romance to the dinner table.
Candles have often been used in photogra-
phy to illuminate a face and in this phase
they have been looked upon as an aid in the
making of trick pictures, but their usefulness
as both illuminant and subject has not been
exploited to the full extent of their varied
possibilities. Two such opportunities are
here illustrated. In “Design for a Bookplate”
the plumber’s type of candle was used and
the glass bottom support intentionally em-
ployed to carry out the idea of a simple
home workshop. Incidentally, the type of
candle base or holder that is used may often
make or spoil a picture. Poverty may be de-
picted by using a chipped saucer and a can-
dle nearing almost the end of its life span;
elegance will be suggested by the use of a
tall tapered candle in a decorative candle-
stick. In this connection, the dictates of

style have it that a short candlestick should
support a tall candle, a tall candlestick a
short candle.

“Lighting in the New Year” is a sug-
gestion that might be used for a New Year’s
greeting card, the word “Greetings” being
printed or written in letters of graduated
sizes in the upper triangular space, while
the number of the year is placed in the tri-
angular space in the right-hand corner at
the bottom. It is obvious, of course, that the
newly lighted 12 burning candles represent
the 12 months comprising the new year a-
bout to start.

Exposures may be quite short if it is de-
sired to record only the flame of the candle
but when, as will be the case in most in-
stances, you will want to record at least
some of the candle itself, a considerably
longer exposure will be needed and some
reflecting material employed, as in the case
of the boards in “Design for a Bookplate.”
The New Year greeting designed was photo-
graphed at such an angle as to produce the
result seen, the larger candle having been,
of course, nearest the lens. However, re-
versal of the negative in printing was found
to give a better arrangement. The candles
are standing on the edge of a length of
board and the background, being dark, does
not show, leaving the space at top and bot-
tom clear for the lettering. In order to get
over-all sharpness despite the near view-
point of the camera lens, the diaphragm was
stopped down to F:32, but an exposure of
10 seconds was found to be ample.

“Design for a Bookplate”
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“Lighting in the New Year”

Photography by candle light lends itself
to varied inventions. By giving the subject
a little study, supplemented by considerable
experimentation, some quite original ideas
may be evolved which may not, at first
thought, seem possible. One inspired pho-
tographer once had the happy thought of
photographing two thick candles quite close
up, only one of which was burning, the
other, having been blown out, sending up
curls of smoke. The candles were, of course,
illuminated by another light, doubtless arti-
ficial, and this leads to the suggestion that
some fine things may be done by employing
artificial light to get a diffused, subdued,
general illumination for a candle set-up.

PAPER TowkELs

N the cause of cleanliness, let us suggest

the use of paper towels in the darkroom.
A rack to hold the regulation roll may be
had for about a quarter and the rolls of tow-
els cost about a dime a piece. Attached in a
convenient place they will prove a comfort
on many an occasion, especially, of course,
during a busy period of darkroom activity.
The rack holds the towel roll firmly enough
to permit tearing off one of the perforated
sheets without having to use both hands, yet
is sufficiently loose to allow rolling.

CooLING

URING the summer this department

offered, in the nursery ice box, a meth-
od of keeping solutions within reasonable
working temperature all the time. With win-
ter upon us, we now offer the window box
for the same purpose. The solution may be
much lower in temperature than is desirable
but, as has been remarked here on another
occasion, it is much easier to raise tempera-
ture than to lower it. Our experience has
been that immersion of the container in hot
water will raise the temperature about 10
degrees in a minute or two.

ANNuaLs TIME

HIS is the season of the photographic
annual. Full page reproductions en-
closed in ring binders assail us from all
sides. All of them have something ‘worth

while in them, though some are marked by
a higher general excellence than others.
Glance through them all at your dealer’s and
buy one or more—if you can afford what it
takes. In the main, they contain the work of
the best photographers of the day and you
can do worse than ape some of the better
ones. Of course, we do not really mean aping,
for every photographic worker should try to
infuse something of his own individuality
into every picture he turns out, but a close
study of the work of the better photogra-
phers and an effort to take from their work
certain ideas to help develop his own should
be attempted by every serious amateur. An-
other service of the photographic annuals is
the inspiration and incentive to better work
that permeate their contents.

SpoTTING GLOSSY
PriNTS

HE idea of “doping” a glossy print in or-

der to make pencil marks “take” has
been tested by this department and found to
measure up almost perfectly, working better,
however, on chloride than bromide papers.
Spotting glossy prints has always been the
bugaboo of the hobbyist, who has often given
up the attempt as a bad job and turned the
print out on a semi-matte paper instead, on
which spotting is very much easier. But there
are times when a glossy print is the only
thing that will do, as in the case of pictures
submitted for reproduction. Dropping some
retouching dope on the area to be spotted
and then rubbing it well down makes a good
working ground for the pencil and may
furnish the solution to some of your spotting
problems.

For MaiLiNne PicTURES

ERE’S a penny saver that may be useful

to those readers who mail a sufficient
number of photographs to make it worth
while. Instead of purchasing the regular
“photomailers,” the cost of which mounts
up considerably when many are used, such
as would be the case with those who submit
pictures to magazines and newspapers or the
salons, buy ordinary clasp envelopes, which
are quite cheap when purchased in quanti-
ties of 50 or 100, and a dozen large sized
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VEST POCKET

ELECTRO BEWI
EXPOSURE METER

(Electro Bewi Exposure Meter Opened)
A—-Finding the light value.
B—-Adjustment of sensitivity.
C—Stops (Diaphragms).
D—Exposure times.
E—Light value figures.
F—Emulsion speed.
G—Scale of light values.
H—Focusing screen of the optical meter.
I —Depth of focus scale.
K—Hood with photo cell.
VASTLY improved meter, utiliz-
ing the photo electric cells and
requiring only one operation to ob-
tain the reading. A simple turn of
the knob gives all combinations of
shutter speed and lens opening.

When closed, the meter is entire-
ly self-contained, fits in the vest
pocket and weighs so little that it
can be carried at all times without
being in the way. The Electro Bewi
is extremely sensitive, permitting a
reading under the most adverse
conditions.

In addition, the Electro Bewi
contains an optical meter and depth
of focus table, thus being one of
the most versatile meters on the
market. The optical meter is used
under light conditions where the
photo electric cell is unaffected.

$30.00

Mail orders filled.

Meter

(Electro Bewi Exposure Closed)

o e S
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sheets of corrugated paper. Cut up the latter
to the sizes required for fitting into the en-
velopes, and you have as efficient a “photo-

mailer” as you could wish. BUILD A
P \\%
HOTOFLASH ORK PHOTOGRAPHIC

SPEED flash exposure scale devised by
the distributors of the Kalart outfits
for synchronizing flash bulb and shutter | LIBRARY
will be found useful to those interested in
this attractive phase of photography. The
scale calls for the use of one flash bulb in Leica Manual, by Willard D. Morgan
connection with Verichrome type film, ex- and Henry M. Lester. A beautiful book
. posures on supersensitive panchromatic or of over 500 pages dealing with all
@ Pupille, f:2 Xenar, Complete...,.... $50.00

@ Contaflex, £:2 Sonnar, Case 325.00 similar extra fast film being made at one phases of miniature photography. It

. . covers such subjects as panoramas,
: gomax g‘m:ef’ fzz',fi, Tessar. 160.00 stop smaller than that indicated in the e e I e [y "
ontax Black, f:2.8 Tessar..

... 110.00 scale. The scale follows: aerial photography, photomurals, infra-
@ Contax Black, f:2 Sonnar. . 145.00 Lens Sm,(,) to use \ml}31 red, and many others. $4.00.

Used Cameras
Many like New!

Sold with Money-back
Guarantee if returned
in 10 days. Special
Prices on Popular
“Miniatures”.

Priced for Quick Clearance

® Contax Black, £:1.5 Sonnar......... 195.00 P ) BT B (b sy
@ Leica G, f:2 Summar.......cccocrrnn. 160.00 1/100 or 1/200th sec. 100th " sec. Practical Amateur Photography, by
® Leica D, f:3.5 Elmar............ 85.00 6 feet F:16 F:11 William S. Davis. Deals with the
®9 x 12 Miroflex, f:3.5 Tessar, 10 feet 11 8 whole subject from the origin and
Case, f p; ...... P 125.00 15 feet 8 6.3 growth of photography to the latest
L4 (QZa:e lfzp aI“'O ex, f:4.5 Tessar’ 90.00 20 feet 6.3 45 types and uses of cameras. 264 pages,
® 3% x 4 Ser. C Graﬁex f A 95 feet 45 3.5 illustrated. $2.40.
Biotessar, Case, f.p.a....cccccceuenne 150.00 . . . i
®5x7 Craﬂex’ B&L 1 C Tessar Concerning the speed of the flash bulb, Photographic Enlarging, by Franklin
:4.5, Case.......... e 60.00 generally understood to be about 1/50th I. Jordan. A complete treatise on en-
Every used ca.m.era ls. xnspecled care- larging, discussing not only the neces-
fully=—=reconditioned if necessary. You sary equipment but all of the dark-

are assured satisfaction. Liberal al-
lowance on used equipment. Send for
our list of

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.

Bargain Equipment and Cameras

HENRY HERBER|T

483 Fifth Avenue New York

Spiendid  opportunities. Prepare in
epare_time. Easy plan. No previous
experience needed, common school
education _snutficient. Send for iree
booklet “‘Opportunities in Photogra-
phy”. particulars and _requirements.
t“ American School. of -Photography
a 3601 MlchlganAve Chicago, lll.

WRITE YOUR TICKET

to the most unusual

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
CAMEBA solid foundation of the principles of
photography. $1.10.

v AL. ES Portrait Lighting, by Frank R. Fra-
prie. Takes up the rapid development
in the last few years of artificial light-

ever offered— : ing for indoor photography. $2.15.
FOTOSHOP With one Photoflash bulb Modern Development, by F. R. Fra-
has a brand-new list of used cam- prie. Describ;s all met‘hods of develop-
era and equipment bargains at ab- second, Kalart has this to say: “A standard ment, stressing particularly modern
surdly low prices. size flash bulb has a total effective duration fac}orlal and thernlmlomethods. All for-
NOW RE ADY of.about 1/59th secqnd. Howrever, d‘uring PO ER SN B o lE
this short period of time the light emission Camera Lenses, by Arthur W. Lock-
for distribution is not constant. Upon ignition, the light ett. Exp]ains simp]y and c]ear]y, yet
Your used equipment accepted in gains rapidly in intensity, remains at maxi- with scientific accuracy, all the under-
trade at unusually liberal allow- mum intensity for only 1/200th second, lying principles of lenses. 85c.
ances. then dies out gradually.”
Answering the query of how it is possible IIanfrla-Red A p hotographly , by f hO
WE CARRY A COMPLETE LINE OF to expose a film properly at 1/100th second, to‘f,:agfﬁi phttree:t;edo%lgz l;esr(is(l)tl\i (t);
PHOTOGRAPHIC EQUIPMENT it is further added that “actually about 70 infra-red. Exposure and processing are
Werite for our quotations on the equip- to 80 percent of the entire light output is fully covered and many formulas are
ment in which YOU are interested. generated in one quarter of the entire light given for sensitizing. $1.65.
MOTION PICTURE FILM duration” and that this high intensity, usu-
as low as $2.19 per 100 ft. ally referred to as the “peak,” lasts, as
F oT 0 Ssnpﬂp above indicated, about 1/200th second. Prices Quoten INCLUDE PosTAGE
Imne. Referring to the “hard, flat lighting usu-
136-s W. 32 St., New York City ally associated with speed flash photogra- Write to Us
phy,” the distributors say that “it is due to for Advice Regarding Books on
. SEND YOUR NEWEST I the flash bulb being fired directly from the Any Phase of Photography
. BARGAIN LIST | battery case attached to the camera” and
To Name...........c..cococvvveniiiiiiienienns . that it can be overcome “by simply using
= i N | oo ontinay dghting fatue wich o ot SCIENTIFIC AMERICAN
X permanently wired to the house lighting .
. City... l T e 24 West 40th Street New York City
5"‘"’ SRS that lamp into the socket of the battery
L--------- me -‘ case, thus offering “a flexible means of
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e PRIMARFLEX

A MIRROR REFLEX CAMERA

with High Qpeed £/2.7
Anastigmat lens in pre-
cision helical focusing
mount, FFocal Plane shut-
ter with speeds up to
1/1000 second and self-
timer. Lens interchange-
ability up to 40cm. fo-
cus. Makes 12 exposures
6 x 6em. Roll Film
(120). Tt also utilizes 6
x 6em. and 4% x 6em.
plates. A mere turn of
the winding knob winds
the shutter, transports
- the film by one
frame, actuates
the automatic
film counter and
sets the mirror.
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With Meyer Trioplan /2.8, 10em..
With Zeiss Tessar /3.5, 10.5¢cm..
With Makro Plasmat /2.7, 10.5¢cm..

Individual Sole leather cases extra

SIMPLEX DAYLIGHT LOADING
DEVELOPING TANK

for popular 120-roll film

® Made of acid-
proof Bakelite. No
metal parts to
corrode. NoApron.

@ Easy and Precise
Loading in broad
Daylight.

e Film Emulsion
will not seratch
in transit.

o Developing, Fix-
ing and Washing
without removing
film from tank.

e Highest quality
throughout.

$14.50
Ask your Dealer—Literature on Request

MIMOSA AMERICAN CORPORATION
485 Fifth Avenue New York

Make this your
life-time career

‘Wonderful, money-making opportuni-
ties. en, 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 West33Street (Dept. 134) NewYork

PHOTOGRAPHY

BARGAIN

CAMERA
CATALOG
You'll find pleasure and profit n studying
nature with a camera. Hundreds of fine
await you in this
Cameras, lenses, en- [
largers, supplies, elc., al moneyg ==
saving prices; write for copy now.

BURKE & .IAMES Inc.
223 W. Madison St Chicage, Hllinois
3 MONEY

. SAVING BARGAI" BOOK of
CAMERAS & SUPPLIES

hundred: tnm-xln , money-

,.?E.zf'n:::.m;‘;.. il .';d e

Cameras, Lenses, Films, etc. We take

our old c.nmra or ﬂwmm!ni- ‘in trade.
ke on e MERR CO.. Eat. 1899

230 S sk Bont. X-12 Chicago, U- 5. A

How to Use Your
Candid Camera

By Ivan Dmirtri

After 21 pages of compact and concise instruc-
tion in the use of a miniature candid camera,
56 pages are devoted to contact size reproduc-
tions of candid camera photographs together
with enlargements of varying size, all with the
purpose in mind of showing how composition
can be governed in enlarging and how detail
can be brought out that is entirely lost in the
contact print.—$3.70 postpaid.

SCIENTIFIC AMERICAN
24 West 40th Street New York City

adequate. A small flash bulb was used.

| the one “barking” up to the one in the other.

SCIENTIFIC AMERICAN

changing the location of the lamp in rela-
tion to the subject, independent of the
camera’s position.”

While in full agreement that this ability
to move the position of the flash bulb away
from the camera itself is a great advantage,
permitting the firing of as many as three
flash bulbs in various positions in relation
to the subject and in perfect synchroniza-
tion with the camera shutter, this depart-
ment does not subscribe to the implication
that the flat lighting resulting from having
the flash next to the camera need necessar-
ily be hard. It is all a matter of proper ex-
posure, the accompanying illustration being
proof of this. While the lighting is flat, it is
not hard, and the modeling in the face is

CONTRASTS

EREVER there is contrast, there is

human interest. The biggest and the
smallest, the youngest and the oldest—the
world never tires of hearing about them.
Likewise, when a full grown man of normal

The long and short of it

height dances with a midget woman, the
camera shooter sees a chance for an unusual
picture and fires away.

Try thinking of the various contrast sub-
jects that might be included in a collection
of such pictures. For example, a baby’s hand
in the palm of a large-handed man, a dog
and a horse with heads together in quiet
“conversation,” a midget automobile next
to a huge truck, perhaps with the driver in

NEecaTive Humipor

STORAGE box for safe-keeping of

films is the Mirotex Universal Humi-
dor designed to store 162 rolls of 35-mm
film and other film roll sizes up to and in-
cluding the No. 127. It is made entirely of
steel, is completely humidified and vented,
is finished in black crackle, and is provided
with a safety two-key lock. It has a leather
handle.

ILLUMINATION FOR
COPYING

OR even illumination of a photograph or l

manuscript or any other flat object for
copying purposes, there must be a light on
each side of the subject, each of an intensity
equal to the other. However, this department
has had the experience of using but a single
light source and that to one side only in
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_GRAFLEX

Put a Graflex in Santa’s bag and perfect pic-
tures are ““in the bag,” too. Give Graflex—
the camera that takes the guesswork out of
ift-giving as well as picture-taking | Your
gealer will gladly show you Graflex All-
American-made Cameras and Equipment.

National GRAFLEX

A perfect gift—*“just a handful’® of happi-
ness! Though small, it has many “blg cam-
era’” features and gives ten 214” x 214" pic-
tures from each 8-exposure ﬁlm Theworld’s
finest miniature reflex cameral

ENLARG-OR-PRINTER
A splendid gift for the camera owner! It is
an enlarger, a contact printer and retouching
desk all in one—almost a complete dark-
room in itselfl Compact and portable,

“Photographic Enlarging”
Any picture fan will appreciate this inter=
esting, authentic 224-page book by Franklin
I Jordan, F.R.P.S.  Free with the pur-
chase of an Enlarg-or-Printer, or $3.50.
FREE alog and “Photographic

®  Eolarging’” folder. Paste

coupon on post card. Folmer Graflex Corp.,
Dept. SA-8, Rochester, N. Y.

Send for new Graflex cat-

FOLMER GRAFI.EX CORPORATION
DEPT. 5A-8, ROCHESTER

Please send me your new, ftee Graﬂex catalog and Q 3
folder on new book, ¢‘Photographic Enlarging.

Name
ADDRESS
Crty

STATE

At The Old Price
While They Last

BALDI
( 16 x on V. P. film)

BALDINA
(36 x on 35 mm. film)

Fitted with F3.5 Hugo Meyer Lens

$39.00

Fitted with F2.9 Hugo Meyer Lens
in Compur Shutter

$42.00
Sold on our usual 10-days-trial basis
ABE COHEN’S
EXCHANGE. INC.

“The House of Photographic Values”
120 Fulton St. New York City
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Bass says:

“Your purse will ‘O.K.” my
candid camera offerings . .
these varied values.”

« note

Argus

A precision-made minia-
ture candid camera . .
@ with F:4.5 lens. Shutter
to 1/200 second.

ZIPPER CASE . $1.00

Argus Enlarger

° compaman ltlo the Atg:lxs
camera. Brilliant, spee y
: at . $12.50

$12.50

Argus Projector

projects single or double
frame pictures-100 watt,
110-120volt, T8 bulb .

. $25.00

New Contax II

A chromium gem with the
fastest lens furnished for

@ any miniature camera . .
jeweled preclsnon Wlth Son-
nar F:1.5 lens...

Ever-ready case . .
$15

'$373

learher

Write for illustrated literature

Leica

Latest model of the original
miniature camera . . with

Ever ready case $9.90
Write for free literature

Voigtlander
Duo Bessa

$2750

$39.50 value

Takes eight 214 x 24,
or 16 half size exclu-
sive shutter to 1/125th
of a sec. A remote release, brilliant and
direct finder, Voigtar Anastigmat F:4.5
lens. An exceptional buy.

Send for new Free Bargaingrams: Sec. I—16
mm. Apparatus #224. Sec. II-35mm. Appa-
ratus #226. Sec. III-Text Books #228. Sec.
IV-Still Cameras #227. Sec. V-Lenses #225.

AS S}

CAMERA CO.

Dept. AD, 179 W. Madison Street
Chicago, Ill.
Camera Headquarters for Tourists
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copying a glossy print. The light used was
the Ventlite, the distinctive characteristics
of which are an oversize reflector and a so-
called deflector, a cup-like affair in front of
the light bulb, which throws the light back
into the reflector and then out again. This
results in throwing out four wide swaths of
graduated light intensities, strongest in the
center and weakest at the extreme edge. By
shifting the position of the reflector so that
the second band of light from the last
covered the picture being copied, an even
illumination was obtained of sufficient in-
tensity to make a perfect copy.

For CorLor WORKERS

HE Omag Trichromatic Separation

Filters set into a special holder which
brings each of the three filters, red, blue,
and green, into position as needed, should
prove quite attractive to users of the Leica
who are interested in color photography.
The filters are made from either solid-color-
ed optical glass or gelatin. To permit the
use of the special holder with standard or-
thochromatic and panchromatic filters for
general photography, the filters are inter-
changeable.

TRANSLUCENCE

OR recording the finest detail in photo-
graphing translucent subjects the best
lighting -is, contrary to the general photo-
graphic rule, that which is placed behind
the subject. If front lighting must be used

opaque or semi-opaque and will not photo-
graph by transmitted light alone, the front
light should be considerably weaker than
that behind the subject though, of course,
sufficiently strong to do the job.

A perfect subject in this connection is a
lettuce leaf. In order to get an impression

Lettuce leaf

because certain parts of the subject are
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1001 Ideas
for the Amateur

You NEED

NEW WAYS in
PHOTOGRAPHY

by Jacob Deschin. The photog-
raphy expert of Scientific American
assembles all the latest information

on methods, technic and equipment,
sparing needless expense of time and
money for those who want to learn
one of today’s most fascinating hob-
bies. Trick photography,angles,“can-
did” shots, screens, color, retouching
—all branches are covered in a lucid
and practical fashion.

Illustrated. $2.75

WHITTLESEY HOUSE , McGraw-HillBookCo.
330 West 42nd Street, New York City

When you write to

advertisers

® The Editor will appreciate
it if you will mention that

S SCIENTIFIC
AMERICAN

it in

Enlarging made Simple

with the new
Orelup Negative Integrator

This instrument makes possible the use
of your Weston Exposure Meter or
Leicameter to determine printing time,
grade of paper, and other useful in-
formation.

Price (without exposure meter) $8.75

See the Negative Integrator at your
dealer; or write for a free copy of

Booklet, “Evaluation of Miniature
Negatives with the Negative In-
tegrator”,

R. P. CARGILLE
118 Liberty St. New York, N. Y.
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of a section of the leaf so as to reveal the
variety of vein thicknesses and shapes, rang-
ing from almost thread-like lines to the quite
thick ones, the latter suggesting tree branch-
es, a short-focus lens was used, permitting
focusing quite close to the leaf. The leaf
was on a plane with the surface of the lens in
an attempt to get as near over-all sharpness
as possible and the only light used was that
directed through the leaf.

The picture of the hanging towels was
made as the sun was setting directly behind
the towels.

NEws Pi¢TURES

ICTURES intended for reproduction in
newspapers or feature articles in popu-
lar magazines have a journalistic flavor a-
bout them which puts them distinctly in a
class of their own. While a fine technical
and almost pictorial result is often achieved

“Coin Collector”

by the news cameraman, in general he is lit-
tle concerned with such points as good com-
position, perfect technique, and so on. Often
he must shoot and run away; more often he
must shoot before the subject gets away.
There is no time in such situations for the
fine points of photography. Get the picture,
is what the editor said, and get the picture
he must if it’s the last thing he does. Some-
times, however, this same photographer is
sent on a so-called feature assignment and
we know from the work he turns out on these
occasions that he does, after all, know a good
deal about what makes a good picture.

An example of the feature type of picture
is the coin collector here illustrated holding
a couple of ancient Asiatic coins. The pic-
ture was used to illustrate a popular article
on coin collecting. Having the man hold the
coins was a happy thought since a mere
photograph of the coins themselves would
not have given the idea of size.

PHOTOGRAPHING
SCULPTURE

SCULPTOR who had some trouble in
finding a photographer who could
light his bust of Greta Garbo in such a way
as to reveal the modeling in the face finally
came to this department with his problem.

SCIENTIFIC AMERICAN

Sculpture photography

The result was the print here reproduced.
A single light was used, well diffused and
placed alongside the camera. Soft highlights
strategically distributed gave shape and
roundness to brow and cheek, nose, lips and
chin, neck line, throat and shoulders. Photo-
graphing sculpture need not be any more
difficult than any other type of photographic
work if the subject is correctly lighted.

For TaBLE-ToPPERS

F you have been looking for a new way
to create figures for your table-top pic-
tures, try the newest kink in the amateur
sculpture line—that of newspaper sculpture.
This consists of moistening yesterday’s news-
paper and using it for modeling “clay.”
Very little artistic ability is necessary to
turn wetted strips of newspaper into such
things as knights or Indians or humorous
figures and fitting them neatly into an orig-
inal table-top set-up. In addition to the wet-
ted newspaper, the other principal article
required is a piece of wire, which after being
bent to the desired “skeleton” form is then
“clothed” with the wet paper molded to the
required shape. Afterward it is “dressed”
with colored “construction” paper or ordi-
nary white paper and painted. Finally, the
whole thing is shellacked.

Table-top figure under construction

WESTON

(c;ﬁaoyzzm./l%’fer

« . . widely used by pictorial

photographers as well as those us-
ing cameras for scientific purposes

No matter what kind of camera youuse. ..
or what kind of photographs you take. . .
you can be sure every picture is correctly
exposed by using the compact, inexpensive
WESTON Exposure Meter. Employing the
lifetime *Photronic (dry type photoélectric)
Cell, the WESTON accurately measures the
reflected scene brightness, and by means of
its exclusive exposure dial immediately
translates this brightness measurement
into correct camera settings. In operation,
you simply pre-set for the film speed . . .
point the meter . ... and set your lens ac-
cordingly. Takes but a second to use, but
insures correct exposures every time . . .
the kind of negatives you require for large
blow-ups, and for correct color reproduc-
tion using the new color film. WEsTON Ex-
posure Meters are on sale at all leading
dealers. Ask your dealer for a demonstra-
tion today, or, send the coupon for illus-
tratedliterature, Circular C-8-A... Weston
Electrical Instrument Corporation, 634
Frelinghuysen Avenue, Newark, N. J.

*PHOTRONIC —aregistered trademark

designating the photoelectric cells and
photoelectric devices manufactured ex-
clusively by the Weston Electrical In-
strument Corp.

r——————————————-——'

‘Weston Electrical Instrument Corp.,
634 Frelinghuysen Ave., Newark, N. J.

Send me Circular C-8-A, describing the
WESTON Exposure Meter.

I

| I
| I
I Name : l
I |
| |
| ]
L 3

Addr
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PATENTFACTS

INVENTORS
Write for these Baoks

AN 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 finaneial 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

For thirty-seven years, it
has been our business to
help inventors; to assist
them in securing all the
protection to which they are
entitled. We 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
card or use the handy
coupon. Copies will be
sent with our compliments.

ihl:u! 5:|l|rn:| : i

Inventions E VICTOR co
]
: VANS & Co.
| YICTOR J EVANS & CO., |

Registered Patent Attorneys, |
l 737-P Victor Building,

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

tions en When and How to Sell an Invention,' I
I Name |
I Street and No. |
| City or Town |

1

TIME COUNTS—don’t risk delay in
patenting your ideas. Write for new FRER
I ‘Patent Guide for tiw Tnventor””

form. No

Invention”
charge for preliminary Information,
CLARENCE A. O'BRIEN & HYMAN BERMAN
Registered Patent Attorneys
548-P Adams Bldg., Washington. D. C.

and “"Record of

I SELL PATENTS

If you wish to add New Products to your line,
or have a good Patent to sell, write me—

CHARLES A. SCOTT

Established 1900

773 SA Garson Ave. Rochester, N. Y.

Inventor’s Handbook on Patents
by Albert E. Dieterich, L. I.. B., Up-to-date Edition;
mailed on receipt of 10e¢, stamps or coin.

DIETERICH CO., Publishers
512H Colorado Bldg. Washington, D. C.

Experimental and Model Work

Fine Instruments and Fine Machinery
Inventions Developed
Special Tools, Dies,

HENRY ZUHR, Inc., 187 Lafayette St.,

ELP ror INVENTORS!

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

CRESCENTTOOL COMPANY, Dept. H, Cincinnati, 0.

Gear Cutting, Ete.
N. Y. C.
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(Continued from page 349)

of the way and all lands are in producing
condition, it is estimated that the potential
annual growth for the region will be 8,000,
000 cords. This, of course, can be accom-
plished only if the lands that are logged are
kept productive and if fires are controlled.
The more intensive the forest management,
the better and larger the future forest crop
will be.”

FLExiBLE GLASS

Al}i PLANE constructors tell us that they
have found a flexible glass which can
be used for windshields in any form de-
sired without impeding vision.

Airplane fuselages have failed of real
streamlining because of the windshield. An
abrupt line to the windshield may double
the air resistance of an otherwise beautiful-
ly shaped body. With the advent of flexible
glass, we may expect windshields to blend
completely into the rest of the craft. We
know of at least two commercial airplanes
now being constructed which will make
use of this new material, and no doubt
there are others.—A. K.

AEeriaL Fox HuntiNg

HE National Aeronautic Association

now encourages curious air games by
issuing special kits of instructions, badges,
sets of clues, and the like.

Here is how sportsmen pilots play the
game of Fox Hunting in the air:

One plane is designated as the “fox” and
takes off 15 to 20 minutes ahead of the
others. Each pilot has a map of the terri-
tory over which the hunt is to be flown, di-
vided into sections, each section being given
a characteristic symbol. The “fox,” before
leaving tells the contestants which section
he will fly to first. He may land anywhere
in this area and lay down a cheese cloth
symbol, thus indicating which section he
will fly to next. The problem is to find these
symbols, follow the “fox,” and fly close
enough to his plane to be recognized by
him. The first pilot to do so is the winner,
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but to claim the prize he must submit his
map, a duplicate of that which the “fox”
used, showing the correct location of every
symbol left by the “fox.” The hunt is usual-
ly flown over a territory of about 20 miles
square.

Other games with self-explanatory titles
are: Treasure Hunt, Aerial Golf, Scavenger
Hunt, and Hare and Hounds. Apparently
sportsmen pilots get lots of fun out of
these curious and novel games.—A. K.

CoNQUEST oF THE NORTH
ATLANTIC

HERE is immense activity in prepara-

tion for the heavier-than-air conquest
of the north Atlantic. There are, first of
all, recurrent and apparently reliable re-
ports that Pan American in conjunction
with the British Imperial Airways are soon
to put into operation transatlantic and New
York-Bermuda airlines.

The tests of the Short Brothers Empire
Flying Boat, to be employed by Imperial
Airways, have just been completed. Hitherto
the British have built excellent, seaworthy
and airworthy flying boats, but they have
been clumsy in appearance, biplanes with
many struts and wires, and rather slow in
speed. The photograph shows that British
designers have now profited by the example
of the Martin and Sikorsky Clippers. The
Empire Flying Boat is just as “clean” as
the American products. It is of all metal
construction of the high wing, internally
braced type, with wing tip floats. Fully
loaded they will weigh nearly 18 tons. The
normal pay load including crew will be
between 3% and 4 tons. The Pegasus air-
cooled engines, rated at 740 horsepower, are
supercharged, provided with variable pitch
propellers and the N.A.C.A. cowl. Each
boat will be equipped with all modern navi-
gational instruments, including the Sperry
Gyropilot. The normal cruising range is
only 800 miles, which is considered ade-
quate for the short stages contemplated.

In the fore part of the hull there are two
decks, the upper of which is the control
room for the Captain and the First Officer.
Immediately behind this is the radio sta-
tion, and further aft the mail hold. Mail
will be dealt with in flight. The “Prome-
nade Saloon,” as the English call it, is shown
in one of the photographs and is also remi-

The Promenade Saloon in the new Empire Flying Boat
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Empire Flying Boat ready to take off on a trial flight

niscent of American flying boat practice.

Another British plan for the north At-
lantic is to load a land plane very heavily
and to catapult it for the start of its north
Atlantic flight. The catapulting, of course,
is to permit the carriage of the immense
amount of fuel necessary for non-stop
operation,

We have already referred to the “com-
posite aircraft” in these columns but with
very little detail. The composite aircraft is
now reaching completion. The upper com-
ponent will be a two-float seaplane powered
with four 350 horsepower engines. The
lower component will be a large flying boat,
like the Empire Flying Boat. Altogether
there will be eight engines in use with a
combined power of 5000 horsepower. All
the experts seem to agree that there will be
no difficulty either in the launching of the
“composite aircraft” or in the subsequent
flying of the detached upper seaplane com-
ponent.—A. K.

PorTABLE AIR TRAFFIC
LicHT

UBSTITUTED for the old flagging sys-
tem at Logan Field, Baltimore, Mary-
land, shortly before the flood, the portable
traffic licht shown in our illustration has
seen continuous duty since. When flood
conditions forced commercial, Army, and

Traffic signal for flyers
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Navy plane operations from Washington,
D. C. to Baltimore, the portable signal
proved useful day and night.

A powerful beam is cast by the light op-
erated by the pistol-like triggers. With the
triggers, the operator may signal with red,
green, or white light. As a white light, it
may be used as an ordinary searchlight. As
a green or red light it keeps the plane in
the air until the field is clear for landing.
It is also used for directing the planes in
taking off.

A CoNTROLLABLE CowLING

T take-off, the speed of the airplane is
A_ slow, yet the engine is operating at full
power and requires all the cooling air it
can possibly get. At cruising the engine
is operating at only 75 percent of full pow-

Engine cowl that is adjustable

er, but the air streams past it at 200 miles
an hour. The ordinary fixed cowl is apt to
give insufficient cooling at take-off, there-
fore, yet produce too much drag or air
resistance at high speeds.

On the British engines, the Mercury and
Pegasus, this difficulty is met by using a
controllable cowling, the rear part of the
cowling as shown in the photograph, being
movable in and out. An endless chain op-
erates a screw mechanism, and can set the
rear cowling flap at zero or as much as
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30 degrees to the surface of the main cowl.
The outlet is decreased or increased in area
accordingly. Thus the pilot can secure more
air in starting up or can close down the cowl
and increase the aerodynamic efficiency at
high speeds.—A4. K.

Catapurts To HAvE WIDER
Use

HE weight of an airplane divided by

the area of the wings is termed by en-
gineers the loading per square foot. In
pioneer aircraft this loading was of the
order of five pounds per square foot; now
the figure has risen to as much as 30.

Why this increase in surface loading?
Because greater loading means either high-
er speed or the ability to carry a more use-
ful load in the form of gasoline, passengers,
and so on.

To fly non-stop across the Atlantic, to
increase the commercial payload, designers
would like to increase this wing loading
still more. But there is a limit to the in-
crease, because the speed necessary for take-
off goes up with the amount of load car-
ried by the wings. Eventually the ship is
so heavily burdened that it will not take
off satisfactorily. Its excellency in the air
is then purely an academic conception.

Perhaps the catapult will come to the
rescue, shooting the heavily loaded craft
into the air, and once in flight it should
be able to take care of itself.

Catapults have been used for many years
by the navies of the world, for launching
fighting planes from the limited deck space
of battleships or cruisers. The German
Lufthansa has used them in commercial
work over the south Atlantic. Now the
signs of the times indicate that the use of
the catapult is likely to become much more
widespread.

Thus quite recently the Lufthansa gave
New Yorkers a striking demonstration of
the catapult at work by launching two sea-
planes, the Aeolus and the Zephyr, each
weighing 14 tons, from the mother ship, the
Schwabenland. The launchings were car-
ried out successfully on Long Island Sound.

In American catapults the explosion
of gunpowder is frequently the actuating
medium. In the Schwabenland catapult,
compressed air is employed. The air is com-
pressed in a tank at more than 2000 pounds
pressure, and is released at variable pres-
sures into a 15-foot cylinder. The piston
moving in the cylinder actuates the catapult
by means of two cables connecting the slid-
ing cradle of the catapult to the piston.
The pressure is kept continuously under
control, so that the acceleration is kept from
reaching too high a value. These huge sea-
planes travel only 150 feet on the cradle
but reach a speed of at least 85 miles an
hour and leave the mother ship without
the slightest tendency to downward move-
ment.—A4. K.

FLYING AT A DorrLAR AN Hour

HE Cub Flyers are employees of the

Taylor Aircraft Company. Taking ad-
vantage of the fact that their company
builds an inexpensive, easily maintained,
low-powered plane, ten workers in the plant
organized a flying club. Membership in-
creased overnight. At present over seventy
members have soloed. Their ship never
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misses a day in the air, and one week flew
a total of 163 hours. The engineers and
mechanics are enthusiastic about their
sport, which is also their vocation, and at
lunch time it is not uncommon to see a
welder drop his torch, grab his lunch box,
and complete his noon day meal cruising
at 3000 feet. But the most extraordinary
thing is that it costs the club members only
a dollar an hour to fly. Of course this group
has exceptional opportunities for reducing
costs. But it is not unreasonable to believe
that even a group entirely unconnected with
the industry could operate on similar lines,
at a cost of say two dollars an hour. Pri-
vate flying today need not be so very ex-
pensive for people who know how and are
willing to co-operate.—A. K.

AuTtomaTiC LANDINGS BY
Rapio

LIND landings by the use of instru-
ments are not new and their technique

has been fully described in these columns.
But pilots seem to over-control when mak-
ing instrument landings. A new system has
now been developed by United Air Lines, in

Antenna for automatic landings

which a combination of the automatic pilot
and radio control has resulted in landings of
wonderful precision and smoothness. A
series of 250 tests has been highly success-
ful.

The system consists of two radio beams.
One is a directional beam sent out by a
special transmitter operating on 232 kilo-
cycles. This is the runway marker beam
which is narrow—only five feet wide at the
landing circle at the middle of the airport,
and only ten feet in width at the boundary
of the field.

The second radio signal is the landing
beam sent out from.a transmitter operating
on 93,000 kilocycles. This is a curved beam
following the normal gliding path of a
transport plane. The beam is transmitted
along the runway, gradually curving up-
ward until it is 60 feet above the ground at
the border of the field.

A special antenna is used on the nose of
the transport for reception of these signals,
as indicated on the photograph. On the in-
strument panel of the plane is a special
device which has two needles, one vertical
and one horizontal, operated by the electri-
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cal impulses from the directional and land-
ing beam stations. The vertical needle regis-
ters the location of the plane with respect
to the runway markers beam, while the
horizontal indicator records the position
with respect to the curved landing beam.

The pilot preparing to make an auto-
matic landing intercepts the landing and
runway beams at an elevation of approxi-
mately 1000 feet, at a distance of five miles
from the airport. After he has so maneu-
vered the plane that it is exactly on the
landing and runway beams as indicated by
the two needles, the flier throttles down to
a speed of approximately 80 miles an hour
and then turns over the controls to the
automatic pilot. The human pilot now takes
his hands and feet off the controls and con-
centrates his attention on the instrument
with, the two pointers. Occasionally he
adjusts a knob on the automatic pilot con-
trol, if the needles indicate deviation from
the prescribed course. Otherwise the device
does all the work. The transport follows the
curved beam which gradually flattens out
as it approaches the runway, and the plane
comes down and makes a perfect two-point
landing with tail up. Then it is up to the
pilot to apply the brakes, just as soon as
the tail wheel also touches the ground.

This combination of radio guidance and
automatic pilot is truly a remarkable ex-
ample of modern applied science.—A4. K.

BriTisHE AIR PROGRESS
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made imperative the use of a special mother
ship. This will be the Argus, an obsolete
aircraft carrier, which will carry special
gear for launching and salvaging the robots.

In another item of English news, we find
a description of well equipped ambu-
lance planes. Besides medical stores, oxygen
tanks, and so on, these planes carry an
oxygen tent consisting of a collapsible ex-
panse of airtight sheeting which can be
lowered over the patient’s head and shoul-
ders, and also a blood transfusion apparatus.
Curious additions to flying equipment!

One of our photographs shows a recent
addition to the British air forces—the West-
land “army co-operation” monoplane. Com-
partments for both pilot and observer are
carefully enclosed. The pilot is placed above
the wing to have ample vision in front. Cock-
pits are as carefully heated and as com-
fortably arranged as in commercial air-
planes. Gone are the days when fighting
pilots were fully exposed to the airstream.
The Westland carries both the Handley-
Page slot and the flap.—A4. K.

SELLING AIR TRANSPORT
TO THE PuUBLIC

HE business of the airlines grows both

steadily and rapidly. We have often
had occasion to comment on the wonder-
ful technical developments which are a par-
tial explanation of this growth, but the air-
lines are also making a strong, conscious,
and continuous sales drive to secure more
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REAT BRITAIN is meeting Germany’s
effort in the air most energetically.
Planes are being built by the hundreds, and
it is reported that fighting ships in produc-
tion will have a high speed in excess of

customers.

They are particularly anxious to get a
man or a woman into the air for the first
time. Some people just cannot decide about
this. One business man closed an argument

Plauure and Profit with a Han-
"Easyworking plans for mak-

300 miles an hour. In one particular aspect
of military aviation the English probably
lead the world; namely, in their robot air-
planes, controlled from the ground by radio
(as already described in these columns).
For the time being, these robot planes are
not being built for the romantic task of
bombing the enemy without risking a pilot’s
life, but for the more prosaic, useful task
of serving as target planes. No other air
service has available a moving target of this
type, and its value in aircraft training is
indisputable.

Hitherto the surface vessels engaged in
controlling the flight of robot airplanes have
been any available cruisers fitted with the
special radio apparatus required. The sys-
tem worked admirably when the number of
pilotless target planes was limited and fir-
ing practice comparatively rare. But an in-
crease in numbers of such targets, and more
time devoted to anti-aircraft gunnery, have

about taking a first flight by saying: “Young
man, I would feel about as secure in an
airplane as an elephant hanging head down
over a cliff with one leg tied to a daisy.”
Accordingly “first fliers” are sought in every
possible way just as “first voters” are the
object of special solicitude by politicians.

Airline executives endeavour to dispel
the notion that pilots are intrepid explorers.
They are not. They are just good pilots,
with fine mechanical knowledge of their
planes and engines.

Every important city in the United States
now boasts an airline ticket office. Young
men are selected for these offices and for
outside promotion work with the greatest
care, and are given a two months’ schooling
in the Reservations Department.

In line with this policy, pilots must be
fairly young, good looking, and courteous.
We have heard a great deal of stewardesses.
Now stewardesses are to be displaced by

A new army monoplane used by the British air forces
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stewards, and these men are to be as good
as stewards on a crack ocean liner.

The attitude of the insurance companies
in regard to life and accident policies of
air travelers was at one time exceedingly
hostile. By statistical studies and by fre-
quent papers read before insurance so-
cieties, the aviation people seem to have
proved their point to the satisfaction of the
insurance men. Thus D. T. Harvey, Vice-
President of the Massachusetts Indemnity
Insurance Company, recently wrote as fol-
lows:

“Concerning the comparable hazards of
the various modes of transportation avail-
able to-day, this company has, on a basis
of experience, promulgated a ruling that
executives or salesmen traveling by air on
regularly established air lines are to be
classified as ‘A, whereas executives or
salesmen traveling by automobile are to be
classified as ‘B’ risks.”

Such efforts, among others, are legitimate
and evidently efficacious.—A4. K.

80 PERCENT FORECASTS

CONTRARY to general opinion

which holds that the weather
man is nearly always wrong, he is
right over 80 percent of the time
in forecasting the weather, accord-
ing to Dr. J. H. Kimball, meteor-
ologist in charge of the Govern-
ment’s bureau in New York.

—
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A SHORTAGE OF SKILLED
AIRPLANE WORKERS?

E are credibly informed that there

is actually a shortage of skilled me-
chanics in airplane factories. This is under-
standable because the Army and Navy are
placing large contracts for fighting aircraft,
because the construction of private planes
is growing, because traffic on the airlines is
growing so rapidly that equipment has to
be expanded or replaced, and finally be-
cause the work in the airplane’ factory is
of a highly specialized character. In what
other industry have so many minute rivets
to be inserted? Where else is sheet metal
of such minute thickness placed over large
areas? Where else, in big construction, is
so much accuracy needed? Where else does
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Instruction in skilled aircraft work at the Boeing School of Aeronautics

safety depend so much on skilled work-
manship? To meet this shortage—which
may be only temporary, young men should
be warned—trade schools all over the coun-
try are giving attention to aircraft handi-
work, and many high schools are giving
vocational courses in this field.—A4. K.

CAN SCIENCE SAVE
CIVILIZATION ?

HEN an entomologist looks at an ant-

hill and writes learnedly and inter-
estingly about what happens in that insect
community, that, admittedly, is science. But
when social workings of a nation or the
world are viewed with a critical, scientific
mind, the cry is likely to arise: “That’s not
science.”

Physicists, chemists, and biologists have
been reluctant to admit economics, politi-
cal theory and practice, history, and sociolo-
gy into the category of “science.” But an
increasing volume of scientific voices has
warned that those who give new command
of natural forces have an obligation to see
that research is put to socially safe uses.

An eminent British man of science, Sir
Richard Gregory, Bart., editor of Nature,
is the latest to urge that “it is the duty of
men of science to assist in promoting more
worthy uses of the new powers they are
continually placing in the hands of the
community.” Otherwise the world seems
likely to be reduced to “a place of dust
and ashes.”

“The impacts of science with society are
now so numerous that scientific studies in
the realm of social biology are even more
necessary for civilized life than researches
in the physical sciences,” Sir Richard con-
tends.

“It is an ironical comment upon modern
civilization that the social reaction to the
gifts of plenty made possible by the progress
of scientific knowledge is not a correspond-
ing increase of human welfare but distress
and unemployment and the prostitution of
scientific effort to purposes of destruction.

“In so far as science has brought about
increased control over the forces of Nature,
it accepts responsibility for these conditions.
It insists, however, that such deplorable
consequences are not essential, but are due
to the neglect of the application of scientific
methods to the solution of social problems.

“Our distributive and economic system
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remains on the basis of a pre-scientific age,
wholly unadjusted to the needs of a chang-
ing world, and unable to bear the burdens
placed upon it by the problem of new and
almost incredible abundance.

“Science can provide the world with
everything required for the maintenance of
a growing population in a rising standard
of comfort; but there are no accepted prin-
ciples for the right use of the new powers,
and international agreements are mainly ad-
justments of national interests conceived
in confined political atmospheres and de-
termined by expediency. While this spirit
prevails, the prospect of finding a formula
which will unite civilized peoples for the
general well-being of humanity seems al-
most hopeless.

“A regenerative influence is required to
save civilization from disaster, and the
mission of science in the changing world of
today should be to introduce it into the field
of social biology, and thus enable us still
to believe in the highest destiny of man.”
—Science Service.

PARSEC

WHEN astronomers speak of a
parsec, think of it as 3.26 light
years or 200,000 times the distance
from the earth to the sun or 20,
000,000,000,000 miles—any one of
them will do. And don’t get dizzy
if a star is said to be distant one
megaparsec—a million parsecs!

SYNTHETIC RUBBER
PrINTING PLATES

ADE of an oil-proof, moisture-proof

synthetic rubber that can be vul-
canized and processed just as natural rubber
is, a new type of printing plate has been
developed and placed on the market which
is said to have marked advantages over the
rubber plates now in use.

The synthetic rubber, known under the
trade name of “Thiokol,” has been suc-
cessfully used for blankets for newspaper
presses and, outside the printing industry,
for gasoline hose and tubing, gas cells for
lighter-than-air craft and cable sheathing.
It comes in sheet, liquid, and powder form.
Plates made of it are said to be completely
impervious to the action of the chemicals
contained in printing inks and to gasoline,
kerosene, and other washes. .

Other advantages claimed for the plates
are that they materially reduce the time
required for makeready as compared with
metal plates, use anywhere up to 50 percent

Different forms of printing plates
made of synthetic rubber, and, cen-
ter, a pile of the raw material used

SCIENTIFIC AMERICAN

A curved synthetic rubber printing
plate, and an example of its work

less ink, practically eliminate offsetting and
the need of slipsheeting, are senstive on the
press, print detail sharply and clearly, wear
longer than rubber plates, do not swell or
deteriorate on exposure to air, chemicals,
or moisture, and do not squash. They can be
used for the same types of printing as plates
made of natural rubber, including posters,
folders, broadsides, catalogs, cutouts, and
so on.

The “Thiokol” plates can be molded from
type forms, line engravings and halftones
of up to 120 line screen. They can be mount-
ed on either wood or metal base—a lami-
nated wood base is recommended for most
purposes—and can also be furnished glued
to a metal back for use on patent base in
the same way as 11 point electrotypes. They
have been used for both flat and curved
plates as shown in the illustrations.

In making “Thiokol” plates a sheet of
matrix board, previously heated, is placed
over the type form or engraving, very much
as in the making of a stereotype matrix.
Over this in turn is placed a thin sheet of
tin, brass or steel to prevent the matrix
from sticking to the top of the press, pres-
sure is applied, and the matrix is taken
from the form and cleaned off for plate
making.

A “charge” of the “Thiokol” in powder
form—as much as is needed to make the
plate—is then spread over the matrix, pres-
sure is applied again, usually in a hydraulic
press, and in about six minutes the plate is
made. After trimming and mounting, it is
ready to put on the press. Thirty-five min-
utes, it is stated, is liberal time for making
a plate from start to finish.

Printers having equipment for molding
rubber plates can use it also for molding
“Thiokol” plates. For those who do not, it
is necessary to ship their original forms to
“Thiokol”. plate makers.

FreEEzING TO DEATH 1s FUN

IR JOSEPH BARCROFT, one of the

world’s leading physiologists, described
at Yale experiments to which he had sub-
jected himself in order to find out what
happens to the mind in the early stages of
freezing to death. Speaking on the Dwight
H. Terry Lectureship, Professor Barcroft,
who is professor of physiology at Cambridge
University, told how he had deliberately
lowered his temperature to a point ap-
proaching unconsciousness.

“What comes back when I recall the at-
tempt to reduce my body temperature?” he
said. “Certain effects on the heart were in-
teresting but in no way arresting, but what
comes back is the effect on my mind. There
was a moment when my whole mental out-
look altered. As I lay naked in the cold
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Nature’s hidden worlds offer endless wonders ;

and, unless abused, a Wollensak Microscope
outlives its owner. Famous for sharp eclarity
of minute details—the test of fine quality.
Think of it—magnifies 425 diameters, and
only $18.50—cgreatest magnification on the g
market at that price. 150 diameters, $12.50;

100 diameters, $5.00. At stores or direct,
postpaid (or C. O. D.) under money-back
guarantee. Order now. LITERATURE FREE. 495 poyer
WOLLENSAK OPTICAL CO.
803 Hudson Ave., Rochester, N. Y

WOLLENSAK %

Magazine of Cosmic News

HROUGH the ages, the stars have

had a dominant influence on the
human heart and mind. Today more
than ever Man is interested in the
wonders of the heavens.

Young and old, in increasing num-
bers, want to know the story of the
Universe; want to know about our
sister planets; about the suns that
suddenly flare up in the sky, perhaps
exploding, perhaps colliding with
other stars. As they gaze upon the
star-strewn sky, they want to vision
the soul-stirring mosaic of Time that
stretches back into an endless past
and forward into an illimitable fu-
ture.

Each month THE SKY, Bulletin of
the Hayden Planetarium, offers its
readers a fresh installment of the fas-
cinating Drama of the Skies. When a
new star, meteor showers or a bril-
liant comet flash upon the sky, or
when eclipses darken the earth, THE
SKY covers these events with the ac-
curacy of science and the spot-news
speed of the Five-Star Final.

10c per copy. Annual subscription,
$1.20. Write Dept. A, HAYDEN
PLANETARIUM, New York City.

Established 1853
Corn Exchange

Bank
Trust Company

13 WILLIAM STREET
and

73 Branches located in
Greater New York

Member of the Federal Deposit Insurance
Corporation
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How Much Do You
Really Know About It?

If you are a business man, a farmer, a
golfer, you probably read a magazine
devoted exclusively to these interests. . ..
All well and good. . . . But how infinitely
more important is the subject of YOUR
HEALTH AND HOW TO KEEP IT.

HYGEIA, the health magazine, is

published by the AMERICAN MEDICAL
ASSOCIATION to help you keep posted on
this vital subject. Its interesting, accurate
articles and stories are written in the infor-
mal friendly style you like best. Each issue
is brimful of answers to puzzling questions
which you have long wanted intelligently
answered.

PARENTS welcome HYGEIA because it
is a storehouse of practical health aids for
the whole family. Everyone enjoys and
profits by the timely articles, poems, stories
and pictures.

BUSINESS AND PROFESSIONAL
MEN read HYGEIA to catch up with cur-
rent health developments which will help
them keep fit. They like the lack of ballyhoo
and the clear, unconfused way in which
HYGEIA’s information is presented.

TEACHERS and STUDENTS find in
HYGEIA a wealth of live material on medi-
cal science, anatomy and physiology, and the
principles of healthful living. Also, es-
pecially for them, Dr. J. Mace Andress con-
ducts the “School and Health” Department.

Free - . .

NOW!

SCIENTIFIC AMERICAN

HEALTH

December

Issue
[
Medicine Keeps Step
with the Machine Age
e Microbes in the Ser-
vice of Man e Frost-
bite ¢ Medical Routine
—From Birth to Ado-
lescence e Common
Household Accidents e
Kidney Disease o The
Germs We Live With:
Spirochaeta Pallida e
Healthful Sweets for
the Holidays e Curious
Stories About Health.
XVI. e Just Dust (A
Story) e The Happy

Hippo
[
months of $
HYGEIA

and free booklet

“ANSWERS TO POPULAR
HEALTH QUESTIONS™

A 64-page booklet everyone finds of interest and
valud. IF YOU SEND YOUR REMITTANCE

AMERICAN MEDICAL ASSOCIATION £.A. 12-36
535 North Dearborn Street—Chicago

. 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

is inclosed.

Name

Address
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room I had been shivering and my limbs
had been flexed in a sort of effort to huddle
up, and I had been very conscious of the
cold. Then a moment came when I stretched
out my legs; the sense of coldness passed
away, and it was succeeded by a beautiful
feeling of warmth; the word ‘bask’ most
fitly describes my condition: I was basking
in the cold. What had taken place, I sup-
pose, was that my central nervous system
had given up the fight, that the vasocon-
striction had passed from my skin, and that
the blood returning thither gave that sensa-
tion of warmth which one experiences when
one goes out of a cold-storage room into
the ordinary air. Perhaps I can express the
change which took place in another way.

“Up to the point at which shivering
ceased, nature fought the situation; my in-
stinct was to be up and about, an effort of
will was necessary to remain the subject
of the experiment; after that point I gladly
acquiesced, initiative had gone. Doubtless
a second and more advanced stage would
follow in which inertia would lapse into
unconsciousness. For I suppose that, had the
experiment not ended at that point, my tem-
perature would have fallen rapidly and I

i was on the verge of the condition of travelers

when they go to sleep in extreme cold never
again to awake.”

OIL—COAL

THE nation’s visible oil supply

would cover the state of Ohio
with a pond three quarters of an
inch deep; the total supply of coal
in the country, if spread over the
same state, would be 76 feet deep.

. GRASSHOPPER BaIr

SE of odors to attract insects to eat

poisons prepared for them has been
shown to be effective in controlling many
types of insect pests. Cotton boll weevils
are attracted by certain organic amines, and
the Japanese beetle can be lured into a trap
with geraniol, the principal constituent of
the odor of geranium. The latest addition
to the list is the use of amyl acetate (some-
times called banana oil) to attract grass-
hoppers. The following mixture has been
suggested as an effective poison for grass-
hoppers: bran, 100 pounds; salt, 5 pounds,
sodium arsenite, 1 pound; molasses, 2 gal-
lons; water, 6 to 8 gallons. After thorough
mixing; 3 ounces of technical amyl acetate
(technical grade is preferred because of its
stronger odor) are added and the mixture
broadcast or spread where grasshoppers can
get it. This mixture is said to be sure death
to grasshoppers.—D. H. K.

ArumMiNnuM MaL

IFTEEN THOUSAND aluminum rings
went into the making of an actual re-
production of the armor worn a thousand
years ago by the Vikings. This modern
Brynje (ring armor) was made by Otto

. Goetzke, vice president of Church & Com-

pany, jewelry manufacturers. It is believed
to be the only complete costume of its kind
in existence. It took three years of part-time
work and an infinite amount of patience to
complete it. The reproduction weighs only
five pounds, whereas its iron equivalent
would weigh 15 pounds.
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Chain mail made of aluminum rings

Mr. Goetzke says that the only point in
which his armor differs from that of the
Vikings is that he did not close the rings,
while the Vikings overlapped their rings
and joined them together with rivets.

New ROLE ForR CHLOROPHYLL

HAT chlorophyll, the green pigment

usually associated only with the leaves
of plants, is found also in lettuce seed and
may be the agent through which light
stimulates germination of light-sensitive
seed, has been discovered by Lewis H. Flint,
Bureau of Plant Industry, United States
Department of Agriculture, and E. D. Mec-
Alister, Division of Radiation and Organ-
isms, Smithsonian Institution.

Thus it is believed that the chlorophyll
not only is important in the manufacture
of plant food in the leaf, but also plays a
big part in germination due to its sensitivity
to light rays.

A little more than two years ago Flint
discovered that certain lettuce seed which
failed to start growth under ordinary condi-
tions would germinate in 24 hours if soaked
for an hour or longer and exposed to sun-
light or the proper kind of artificial light.

First the physiologists adopted the prac-
tice of soaking the seed before making the
germination test. This seemed to help in
breaking the dormancy. In the soaking

VIOLET BLUE GREEN
e

CHLOROPHYLL ABSORPT\
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process seed was generally exposed to a
diffused light for a short time. This sug-
gested that light might have something to
do with the germination.

Subsequent tests showed that light did
play an important part in starting the seed
growth. First light tests were made with an
ordinary Mazda lamp and the seed was
exposed for 10 minutes. Results were easily
noticeable when 100 minutes of soaking and
10 minutes of light exposure gave 90 percent
germination in seed that would not ger-
minate at all in darkness.

Exposure to direct sunlight for four to 60
seconds produced the same effect, and it
became of interest to find out which rays
of light were producing the effect.

Flint continued his tests along this line
by “breaking” a light ray into its compo-
nent parts, ranging from the ultra-violet
short rays to the infra-red long waves. The
lettuce seed was tested under the various
light wavelengths to determine the ger-
mination trends from this standpoint.

Results were fairly uniform inasmuch as
the seed showed a negative reaction to the
short violet rays with the promotion of ger-
mination reaching its peak in the yellow,
orange, and red, or longer rays.

Physiologists discovered long ago that
the chlorophyll in the plant absorbed large
quantities of violet and blue short rays as
well as the orange and red long rays as
shown in the graph. The medium length

green rays passed on through without any |

noticeable effect.

Tests with the seed showed that the ab-
sorption of the violet and blue short rays
corresponded with absorption of the chloro-
phyll in the leaf, but that these rays had a
negative or holding-back tendency in the
germination tests. However, the seed fol-
lowed the same general tendencies in ab-
sorbing large quantities of the orange and
red rays which tended to promote germina-
tion. Also, like the plant chlorophyll, the
seed response to the medium-length green
rays was comparatively little.

In regard to these findings, Flint and Mc-
Alister declare:

“The close analogy between the critical
wavelengths of radiation influencing seed
germination and the critical wavelengths of
radiation absorbed by chlorophyll and allied
pigments places a distinct emphasis upon

what perhaps is a new and promising view- |

-
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point.
“With an increased interest in qualitative
YELLOW ORANGE RED
i
| “ | \ ‘ LONG
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SEED_RESPONSE

LIGHT EFFECT ON
GERMINATION OF SEEDS
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Make ordinary Stones
look like
PRECIOUS GEMS

YOU Can Indulge in This
Fast Growing HOBBY

Pick up the pretty stones you find on your
travels or hikes and turn them into beau-
tiful gems or buy precious gems in the
rough and with your own hands produce
brilliant faceted stones for jewelry or for
your collection.

Nothing more
INTERESTING, ENTERTAINING, EDU-
CATIONAL. GEM CUTTING NOW MADE

EASY with the New

JOHNS GEM CUTTER

A complete, portable unit with foolproof pre-
cision facet cutting attachment. Convenient and
easy to use in any room of the home without
damage to surroundings. Full instructions for
the beginner—just set the machine on a table
and start to work.
Price—with A.C. Motor and all ac-

cessories $

Without Motor...

Write for folder

THE JOHNS COMPANY

Sappington, St. Louis County

...$34.50
.. 27.50

Mo.

“Heaven and Hell”
Wltl: a sketch of Swedenborg’s life

One he most_interesting of the writings
o ENMANUBE s WEDENES ORG.

theologian, philosopher and scien- C
tist. 632 page book treating of the

Life after Death, sent without fur-

ther cost or obligation on receipt of

Write for complete list of publications

SWEDENBORG FOUNDATION, Inc.
Room 1651, 51 East 42nd St., New York

THE MECHANISTIC AUTONOMY OF NATURE
with 1935 and 1936 supplements on

The New Vortex Atom

131 pages, 27 diagrams
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Neon atom. Each heavy line represents one
vortex-ring, viewed edgewise. The neon vor-
tex-atom consists of one central helium
group and four peripheral helium groups.
Its properties should therefore be similar to
those of helium, which is actually the case.
This perfect agreement between atomic
structures and properties in the vortex the-
ory stands out in sharp contrast to the utter
lack of such agreement in the nuclear the-
ory. Copyrighted 1933 and 1934 by Carl F.
Krafft.

Price, postpaid, $1.00.

Money must accompany order.

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

OF THE

FINEST CIGARS
YOU EVER SMOKED

- 00
ONLY $' = PAID

SPECIAL *'Get Acquainted"* Price

|5 cigars each of the five

sizes. Cigars up to
now only made
and sold to a
private trade.

: are not entirely
i satisfactory we will
refund your money in full.
Reg. Price
Sc straight

Size
LARGO MIDGETS . .4"
ROYAL QUEENS . .5”
COR.PANETELAS EX.5%"” 2 for 15¢
LARGO PERFECTOS .5%" 8¢ straight
EXCEPTIONALES . .5/3"” 10c *

These cigars are made by expert
workmen and contain the finest
blended Havana and domestic filler,
Conn. Shade wrapper and Broadleaf
Binder. Each cigar individually
banded, cellophaned and identified.

CHROME POCKET
CIGAR CASE

with “Get Acquainted Order"

Send $1.00 today, coupon below must
be used. C.0.D. orders 15c extra.
i EDWIN CIGAR CO.
100 B East 16th Street, New York City

| Here is $1.00. Send me, postpaid, one
| ALMENDARES SAMPLER (25 cigars) and
| chrome pocket cigar case.

1 NAME

Established 1903

]
| ADDRESS

|
|c1'n' STATE l

CYCLOPEDIA of
FORMULAS

By ALBerT A. HoPKINS

DRESSED in an attractive new
binding, stronger and more
flexible than the old, this stand-
ard reference is an indispensa-
ble unit for libraries, labora-
tories, research shelves and the
home. Librarians tell us it is
one of the most frequently con-
sulted books and its well-worn
condition, wherever found, at-
tests its usefulness. Over 15,-
000 formulas cover every con-
ceivable  application.—$5.50
postpaid domestic.

SCIENTIFIC AMERICAN
24 West 40th Street New York
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light effects the results in this test emphasize
the desirability of more adequate knowledge
of the quality of light at the earth’s surface
and the modification of that quality with
time of day and year, with altitude, and
with water vapor in the earth’s atmosphere.”

ArTIFICIAL BREEDING MAKES
Eccs More FERTILE

IMPLIFIED methods for artificial breed-
ing of poultry, which in tests produced
higher fertility than natural mating, have
been developed by poultry scientists of the
United States Department of Agriculture.
A 97 percent fertility of eggs was obtained
by these new methods as compared with an
average of 85 percent in the natural mat-
ings at the National Agricultural Research
Center, Beltsville, Maryland.

The new methods make it possible to fer-
tilize more than a hundred hens daily from
the semen of a single rooster. It is easy to
breed one to two hens a minute by the
artificial method. Ordinarily, poultrymen
provide a male for each 10 or 15 birds in
their flocks during the breeding season.

The scientists found they could collect
semen from male birds by stimulating cer-
tain nerves. The process is repeated on dif-
ferent males until the desired quantity is
collected. In fertilizing a hen, her abdomen
is pressed gently until the oviduct protrudes.
A syringe is then used to put the semen
into the oviduct. Two or three drops of
undiluted semen injected daily into a hen
are sufficient for maximum egg fertility. Pre-
viously, hens have been bred artificially by
collecting the semen a male has deposited in
the oviduct of one hen and transferring it to
other hens.

With the new procedure, hens in battery
plants can be inseminated without trans-
ferring them from their laying quarters.
Otherwise, it is necessary to remove the
hens from their laying batteries to floor pens
or other quarters for natural breeding. These
new artificial methods also promise to be of
great value in cross-breeding experiments,
especially in cases where it is difficult to
get fertile eggs. Tests by the Department
show that natural mating almost never pro-
duces fertile eggs when either the female
or the male is four times as heavy as its
mate.

HEAVY FOOD

LD Mother Earth is putting on

weight at the rate of nearly a
pound an hour, on a diet consisting
of stone and iron. This material
comes in the myriads of shooting
stars which enter the earth’s atmos-
phere every 24 hours.

1,000,000 VoLts

HE accompanying illustration shows the
1,000,000-volt, direct current, electro-
static generator designed by Dr. John G.
Trump of the Massachusetts Institute of
Technology for the Huntington Memorial
Hospital in Boston, where it will be har-
nessed to a huge X-ray tube for the pro-
duction of high voltage short waves of great
penetrating power for the treatment of
malignant diseases.
The new generator is expected to be
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High-voltage electrostatic generator

capable of producing a greater intensity
of gamma-type rays than the combined out-
put of all the radium available for medical
use. It is expected to be ready for operation
late this winter.

The big cascade-type X-ray tube to be used
with the generator will be made up of 20
porcelain sections about 12 inches in di-
ameter with diaphragms between each sec-
tion to focus the stream of high-speed
electrons in their passage from the upper
end to the gold target at the bottom. The
treatment room is directly under the gen-
erator and will be equipped to accommo-
date as many as three patients at once.

HonNest WEIGHT

ERIFICATION of the honesty of heavy

duty scales has occupied the minds of
Government officials in many places this
autumn. The state of Pennsylvania has
bought special equipment and announces
that it will check every big scale in the
state. The National Bureau of Standards
reports that it is going over every Federal
scale. Other communities which operate
special trucks with test weight equipment
include the District of Columbia, the City
of New York, and the State of Massachu-
setts, according to a report of the Autocar
Company, whose weight-testing truck ap-
pears to be standard and is used by all the
above authorities.

SLEET DANGER

SOLID wall of frozen sleet on the
windshield is a winter driving peril
most car owners vividly remember. Special
fans, heaters, flexible tubing to direct the
car heater output against the glass, chem-
ical solutions, and so on have been used to
combat this hazard with varying success.
The newest sleet-removing device, called
Sleet-Master, is a spare wiper blade, to
hook on in a second, in place of the regular
rain blade, whenever sleet strikes. It both
melts the sleet and wipes the windshield
clear. Entirely self-contained, it requires no
connections, puts no load on battery or
motor. It comes complete with two refills
made of salt and an ingredient which re-
tards the tendency of salt to dull car finish.
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CURRENT BULLETIN BRIEFS

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail)

SHARP Focus AND AcCURATE ExXPOSURE, by

Dr. W. Kross, is a little 46-page book
for the amateur photographer who is par-
ticularly interested in obtaining the best
possible results with his camera. Illustrated
with photographs and drawings pertinent
to the text. American Photographic Pub-
lishing Co., 428 Newbury Street, Boston,
Mass.—40 cents.

More Goobs FOR MoRE PEOPLE is a 13-page

booklet discussing the tremendous part
played by invention and the mechanization
of factories in solving the problem of raising
the standard of living of the American peo-
ple. Write for Bulletin 1236A to Scientific
American, 24 West 40th Street, New York
City.—3-cent stamp.

RESONANCE AND ALIGNMENT is a 91-page

book, board covers, written for the radio
service man. It covers briefly and succinctly,
with pertinent illustrations, the subjects of
the title as applied to modern radio main-
tenance. John F. Rider, 1440 Broadway,
New York City.—60 cents postpaid.

DowtHERM FOR HicH TEMPERATURE HEAT

TRANSFER SYSTEMS is concerned with the
efficient transfer of high temperature heat
in industrial plants. Illustrated with nu-
merous line drawings, photographs, and
charts. Write for Bulletin 1236B to Scien-
tific American, 24 West 40th Street, New
York City.—3-cent stamp.

List oF INspEcTED HoUSEHOLD ELECTRICAL

APPLIANCES is, in main, a tabulation of
all types of electrical equipment, giving the
names of manufacturers of approved ap-
pliances so that they can be readily identi-
fied. Underwriters’ Laboratories, 207 East
Ohio Street, Chicago, 1ll.—Gratis.

RESEARCH . . . AND IMPROVED EQUIPMENT

tells the story of present-day Pullman
cars, for steam, electric, and Diesel operated
trains, as well as other rolling stocks de-
veloped by the Pullman-Standard Car
Manufacturing Company. Write for Bulle-
tin 1236C to Scientific American, 24 West
40th Street, New York City.—3-cent stamp.

ComMoN MusHRoOMS, by Leon L. Pray, de-

scribes and illustrates a number of the
most common and conspicuous mushrooms
of the United States. Enough information
is presented to enable a careful observer to
distinguish the more important species. A
bibliography on the subject is also given.
Field Museum of Natural History, Chicago,
1l1.—50 cents.

RaINFALL INTENSITY-FREQUENCY DATA pre-

sents tables and maps that give the
statistical probabilities of excessive rain-
fall in the continental United States. Pre-
pared by Dr. David L. Yarnell, of the
Bureau of Agricultural Engineering, it is
of particular value to engineers and stu-
dents of weather. Superintendent of Docu-
ments, Government Printing Office, Wash-
ington, D. C.—10 cents coin.

Tue StorY OF FIRE is a small pocket-size

booklet which tells of man’s use of fire
from the Paleolithic Age to the present day.
Write for Bulletin 1236D to Scientific
American, 24 West 40th Street, New York
City.—3-cent stamp.

New YOrRK ADVANCING; A SCIENTIFIC Ap-

PROACH TO MUNICIPAL GOVERNMENT is in
the nature of a composite report of the un-
dertakings of all departments and boroughs
of the city. It contains 358 pages plus a
comprehensive index and is nicely printed
with fine illustrations. Municipal Reference
Library, 2230 Municipal Building, New
York City.—50 cents.

AR CONDITIONING AND AUTOMATIC HEAT-

ING FOR THE HoMmE, by Willis H. Carrier,
describes and illustrates typical applica-
tions for both oil and gas fuel. Write for
Bulletin 1236E to Scientific American, 24
West 40th Street, New York City.—3-cent
stamp.

ANNUAL REPORT OF THE SMITHSONIAN IN-

STITUTION, 1935, contains 465 pages of
selected papers on scientific subjects such
as weather, astronomy, cosmic rays, elec-
tricity, vitamins, atoms, biology, fish, butter-
flies, flight, ancient man, archeology. Super-
intendent of Documents, Washington, D. C.
—$1.00.

AR OPERATED CONTROLLERS explains in

non-technical language the principle of
operation of many different types of con-
trolling devices for use in various indus-
trial applications. Write for Bulletin 1236F
to Scientific American, 24 West 40th Street,
New York City.—Gratis.

THE DEVELOPMENT OF THE ASPHALT JETTY

rFOorR HarBOR ProTECTION, by Colonel
F. B. Wilby, U. S. A,, is an 8-page illus-
trated pamphlet of particular interest to
engineers concerned with the protection
of water front property. The Asphalt In-
stitute, 801 Second Avenue, New York City.
—Gratis.

GREAT Forest FIRES oF AMERIcA, by John

D. Guthrie, is a plea for the prevention
of forest fires, dramatized by a brief yet
gripping series of reports of fires which have
devastated large forest areas of the United
States. Campers can help the cause by fol-
lowing the four rules laid down on the in-
side front cover of this booklet. U. S. De-
partment of Agriculture, Washington, D. C.
—Gratis.

Facts ABout METAL POLISHING is a 40-page

illustrated booklet, pocket size, that cov-
ers the subject of the title from the view-
point of industrial polishing. It defines the
various polishing operations usually em-
ployed, and then tells how they are accom-
plished and what types of polishing
materials are to be used. Gives tables of
materials. Norton Company, Worcester,
Mass.—Gratis.
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Read that heading again if you think
you’ve made a mistake. That’s right
—80 Marlin Double Edge Blades, to
fit standard double edge razors, for
one dollar! No wonder most of the
shavers in New Haven, where those
straight-shooting Marlin firearms
have been made since 1870, are al-
ready using these new blades!
Throughout the country, thousands
of men are turning to Marlin, the
scientifically hardened Swedish surg-
ical steel blades with the scalpel
edge.

Stock up with Marlin blades now!
Buy this “wholesale” package at the
present volume price. You’ll have
blades for a year or more, depending
on how tough your whiskers are.
Moreover, with your blades costing
so little, you can enjoy the luxury
of a new one as often as you like.
Most men get many shaves out of
every Marlin blade—but no matter
how often you choose to change
them, you save money at this as-
tonishingly low price.

MONEY-BACK GUARANTEE

Order a package of Marlin blades
today. Use five, comparing them
critically with any you’ve ever used,
at ANY price. If not wholly satis-
fied, return the rest of the package
to us, and we’ll instantly refund your
dollar, plus postage.

Pin a dollar bill, check or money or-
der to the coupon below and mail to-
day for your big, “wholesale” pack-
age of Marlin blades. You can’t lose
under our liberal, money-back guar-
antee. ACT NOW, and we’ll pay the
postage!

THE MARLIN FIREARMS CO.
83 Willow Street, New Haven, Conn.
I enclose $1.00, for which please send me

a package of 80 Marlin Surgical Steel Razor
Blades, double edge style. I understand

that, if I do not like Marlin blades after
using five, I may return the balance to you,
and you will refund the full purchase price,
plus postage. (If you prefer order:
160 for $2.00 [])

40 for 50c [

Street Address ...

City & State ..



BOO](S SELECTED BY THE EDITORS

GREEN LAURELS
By Donald Culross Peattie

HE author of the widely-read “Sing-

ing in the Wilderness” has given us
something else that sings, and a lovely
song it is. “Green Laurels” is a book for
those who see more in nature than
pedantic lists of facts—it is fine writing
and fine natural history and a book
likely to survive permanently, like the
writings of Thoreau (there is much simi-
larity). To state what would be tech-
nically true—that it is a history of natu-
ral history—would be to overlook its
main point, though it has been given
very favorable review in professional
journals of science. The accounts of the
lives of Buffon, Linnaeus, Lamarck,
Cuvier, Audubon, the mad Rafinesque,
Goethe, Darwin, Wallace, Fabre, and
others are the vehicle for the author’s
own expression, and the reader is not
likely to be disappointed in what he
gets, provided he has any poetry in
him.—$3.95 postpaid.—A4. G. I.

THE AMERICAN ANNUAL OF
PHOTOGRAPHY

1937—V olume Fifty-One

O amateur photographer’s library

can be considered complete unless
it contains the latest edition of this well-
known book. Each year it contains
numerous articles by authors in various
fields of photography, together with full-
page reproductions of outstanding pho-
tographs. This year’s edition is no
exception to the rule. Containing 324
pages of text, including a miscellany of
formulas and hints for the photographer,
it measures up to established tradition
in every respect.—$1.65 postpaid.—
A.P. P.

THE MICROSCOPE

By Simon Henry Gage, Emer. Prof. His-
tology and Embryology, Cornell Uni-
versity

I all works on elementary micro-

scopy this one by Professor Gage
is and for many years has been the fore-
most, the most comprehensive and the
“central” book. It is the recognized
standard text and handbook. That posi-
tion could never have been held since
1908 had the book not been frequently
revised. This new edition is the six-
teenth. The book now contains 593
text pages, 313 figures and is quite a
heavy chunk of a book. Its scope is:
microscopes and their parts, bright-field
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microscopes, lighting, experiments, po-
larization, optics of microscopes, micro-
spectroscopes, ultra-violet microscopes,
interpretation of appearances, magnifi-
cation and micrometry, drawing with
the microscope, photographing with
the microscope, cover-glasses, mount-
ing, fixing, sectioning and so on, micro-
incinerations (new chapter), history of
microscopes. This is neither a stiff, ad-
vanced treatise nor a light-weight book,
but it gives microscope theory in terms
that plain people can understand after a
little study. An amateur microscopist
who has no copy of Gage on his special
shelf is like a man with a hole where
his front teeth were.—$4.25 postpaid.—
A4.G. I

THE CRIME AND THE CRIMINAL
By Dudley D. Shoenfeld, M.D.

ITH the subhead “A Psychiatric

Study of the Lindbergh Case,” this
book presents many facts regarding this
famous case that hitherto have not been
known to the general public. The author
figured largely in the apprehension of
the murderer of the Lindbergh baby and
followed closely the legal aspects of
Hauptmann’s battle for life. The book
is a complete record of the crime and
trial as seen by the author.—$3.65 post-
paid.—A. P. P.

THE ANATOMY OF FRUSTRATION
By H. G. Wells

HAT is wrong with human life?

Why is the human race so frus-
trated in politics, morals, education, and
individual psychology? Why can’t we
do things right? These are the ques-
tions about which Mr. Wells has built
his newest book, which is evidently a
statement of his thoughts about it all,
placed in the mouth of an imaginary
American industrialist named Steele. If
you like Mr. Wells, you will like this,
and if you don’t you doubtless will not.
—$2.15 postpaid.—A4. G. I.

THE WAR IN OUTLINE
By Liddell Hart

ISCUSSIONS of the World War are

legion. The various commanders,
the diplomats on all sides, the expert
tacticians have all contributed their
share to the flood of studies of all phases
of the War. Now comes a précis of the
whole affair, written by one who has

been acclaimed the greatest military his-
torian writing today in the English lan-
guage. Tersely, and perhaps sometimes
in language that is too sharply clipped,
he gives the story of the War from “The
Spark and the Powder” through to the
complete collapse of Germany. For
those who wish to review the War in its
broader details, without the difficulty of
studying the finer points of strategy, this
is a most admirable book. It has the
merit of brevity, being only 285 pages
long.—$2.15 postpaid.—F. D. M.

COLOUR CINEMATOGRAPHY
By Major Adrian Bernard Klein

LTHOUGH numerous and expensive
attempts at the production of col-
ored motion pictures have been made
during the past 30 years, it is only very
recently that the changes in technology
have made possible colored films that
may be considered at all satisfactory.

" Even present-day films have occasional

and very noticeable defects. This does not
detract, however, from the credit due to
the various workers in the field who have
expended time and energy untiringly in
the search for success. The present book,
after an historical summary, explains
the technical basis of colored motion
picture photography and describes, in
complete detail with pertinent illustra-
tions, the various systems in use today.
—$7.20 postpaid.—A4. P. P.

DYKE’S SELF STARTER
By Warren A. Taussig

SED in connection with that grand

old book “Dyke’s Automobile and
Gasoline Engine Encyclopedia” (17th
Edition), the present book is a “self-
instructor” on the subject of automobile
engine starting devices. In the first sec-
tion of the book is a series of questions
with direct references to the Encyclo-
pedia. Then follows a repair section and
a series of special answers to the ques-
tions in the first part of the book. This
book is of no value to the reader with-
out the Encyclopedia.—$1.40 postpaid.
—*“Dyke’s Automobile and Gasoline
Engine Encyclopedia®—$6.50 postpaid.
—A. P. P.

CRIMES OF THE HIGH SEAS
By David Masters

“FPHE scuttler may trap himself with

his own lies.” This statement by
the author seems to be the keynote of the
success of Admiralty Courts in defeat-
ing the purpose of those who scuttle
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ships for their insurance. This is one
phase of the romance of the sea which,
while it makes most interesting reading
as this author presents it, has never
reached the public in sufficient detail to
show the prevalence of such crooked-
ness. Mr. Masters, who has formerly
written for Scientific American, has col-
lected from official records the case
histories” of a large number of such
crimes, some of which date back for
many decades. He shows that shipping
men, when they do plan such a crime,
are equally as thorough in their schem-
ing as are the crooks in the detective
magazines of today. We recommend this
for all those interested in the lore of the
sea.—$2.65 postpaid—F. D. M.

MEDICINE AND MANKIND

By Doctors Pool, Watson, Haggard,
Brooks, Draper, Kennedy, McCollum,
and Carrel

EVEN popular medical lectures given
at the New York Academy of Medi-
cine by noted physicians have been pub-
lished as the chapters of this book and
they make fascinating reading: How we
learned about the human body; medi-
cine in the days of Louis XIV; contribu-
tions of the primitive American to
medicine; the common denominator of
disease; the organic background of
mind; the story of the vitamins; and the
mystery of death—these are the sub-
jects.—$2.15 postpaid.—A. G. I.

BEAUTY BEGINS AT HOME
By Katharine Wellman

ECIPES for cosmetics—415 of them

—comprise the most important part
of this book. The recipes cover full di-
rections for making and storing such a
variety of cosmetics as cleansing creams,
artificial sun tan, lipsticks, hand creams,
and face packs. The book tells what
beauty treatments can and cannot do
and how to obtain the best possible re-
sults by the compounding of prepara-
tions from pure ingredients. This
appears to be no ordinary beauty cul-
ture promotion material, but rather to
be grounded on the bedrock of common
sense. A valuable appendix gives sources
of materials and price lists.—$2.15 post-
paid—A4. P. P.

OUR NAVY
By Charles J. Finger
SSENTIALLY a narrative rather

than an exposition, this new volume
is an excellent outline history for young
people. It carries through from the
period of the American Navy or, rather,
from 1772 when there was no such
thing as an “American Navy” but only
a few scattered sloops doing duty as war
vessels, through to the present day. The
last chapter, for example, pertains to the
conquest of the air, and discusses the
various airships our navy has-operated
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since the World War, the airplanes, and
the aircraft carriers. It ends fittingly:
“And today . . . there are those who
dream of a day when neither navy nor
army will be needed; the dream is glo-
rious, but it implies a nobler civilization
than the world has ever seen.”—$2.15
postpaid—F. D. M.

THE STUDY OF MAN

By Ralph Linton, Prof. of Anthropology,
University of Wisconsin

N introduction to social anthropology
—race, society, the family, mar-
riage, tribe, state, social systems, dis-
covery, function, culture, interests, and
so on. It is not a textbook, yet to the
outside reader it would give the practical
equivalent of an elementary college
course in social anthropology.—$4.20
postpaid.—A4. G. I.

DIGESTION AND HEALTH

By Walter B. Cannon, Prof. Physiology,
Harvard Medical School

ORE scientific than general and

popular is this book, which dis-
cusses the scientific problems of the
nature of appetite and hunger, the na-
ture of thirst, also digestion and bodily
vigor, indigestion from pain, worry and
excitement. Its style and language are
easy to understand but the various
problems are approached more from the
point of view of causes and mechanisms
than cures—which is what is meant by
the statement that the book stresses the
scientific side. Some interesting experi-
ments are described.—$2.15, postpaid.
—A.G. I

AIRPLANE AND ENGINE
MAINTENANCE

By Daniel J. Brimm, Jr., and
H. Edward Boggess

IRPLANE mechanics and all those
who are really interested in the
how and why of airplane engines will
find in this book a veritable gold mine
of pertinent information. It is an in-
struction book, pure and simple, and by
no means a running story of airplane
engines or their developments. It is
thoroughly illustrated with photographs
and drawings which are of great as-
sistance in following the terse yet
comprehensive text.—$2.20 postpaid.—
A. PP

DOWN TO EARTH

By Carey Croneis and William C. Krum-
bein, Department of Geology, University
of Chicago

RAVELERS and motorists often

wish they could interpret the strik-
ing phenomena of the rocks they see
wherever they go but even they probably
do not sense the fact that, for every
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earth feature they see which has a sci-
entific meaning of its own, the student
of geology finds a hundred others right
in plain sight. Just as a traveler in Eu-
rope misses most of what there is to be
seen if he does not carry along a knowl-
edge of history, so a traveler going any-
where misses a whole realm of science
by having little knowledge of geology.
The present book would equip the aver-
age reader to travel with eyes that com-
prehend a broad and ever fascinating
science. It covers all elementary aspects
of geology, without jargon and in sim-
ple, attractive terms and language. It
happens to be an elementary college
text but is one of the newer kind de-
signed to make students want to learn.

_ Pleasant reading in place of drudgery.

A large book of 484 illustrated pages.
—$5.25 postpaid.—A4. G. I.

BE GLAD YOU’RE A NEUROTIC
By Louis E. Bisch, M.D., Ph.D.
RACTICALLY everybody has at

least some neurotic traits. Are you
oversensitive, overconscientious, unduly
worried about things, self-conscious,
jealous or suspicious, a day dreamer,
cynical, unduly disorderly or too or-
derly, superstitious or cultish, easily
fatigued and poorly relaxed, emotionally
unstable? If you have some of these or
of about 50 other kinks you are some-
what neurotic (there is no hard and fast
line between normal and neurotic). But
is it awful to be a neurotic? Here the
author takes a refreshing tack. No, he
says—be glad you’re neurotic, for nor-
mal people are extremely stupid. The
geniuses—great inventors, for example,
or Napoleon—have all been neurotics.

The author says he is himself a neu-
rotic. And who on earth is in a better
position to understand neurotics than a
neurotic? For a normal person doesn’t
sense what it is all about. Hence this
book, by a neurotic, is a very revealing
book and it ought to give half the world
a basis on which to understand the
other half. Persons who have had con-
tinued trouble getting along with other
people ought to get a new orientation
from it (and incidentally, so ought nor-
mal folks but they won’t read it). There
is in the book a test by which you can
rate your own degree of neuroticism
(or genius?). The best thing about this
book is that it doesn’t preach at you
or try hard to get you to reform—it’s
more fun being a bit nutty. It has a very
readable style, and is likely to have a
wide sale—$2.15 postpaid—A4. G. I.
(one of them).

For sale by
SCIENTIFIC AMERICAN
24 West 40th Street
New York City
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Cfor MEN

who want to become independent

m the NEXT TEN YEARS

IN the Fall of 1946 two business men will be sitting in a down-town restaurant.
“I wonder what’s going to happen next year,” one of them will say. “Business is
fine now—but the next few years are going to be hard ones, and we may as well face
the facts.”

The man across the table will laugh.

“That’s just what they said back in 1936,” he will answer. “Remember ? People
were looking ahead apprehensively—and see what happened! Since then there has
been the greatest growth in our history—more business done, more fortunes made,
than ever before. They’ve certainly been good years for me.”

He will lean back in his chair with the easy confidence and poise that are the
hallmark of real prosperity.

The older man will sit quiet a moment and then in a tone of infinite pathos:

“I wish I had those ten years back,” he will say.

® Today the interview quoted above is purely im-
aginary. But be assured of this—it will come true.
Right now, at this very hour, the business men of the
United States and Canada are dividing themselves
into two groups, represented by the two individuals
whose words are quoted. A few years from now
there will be ten thousand such luncheons and
one of the men will say:
“I've got what I wanted.”
And the other will answer:
“lwish I had those years back.”
In which class are you put-
ting yourself ? The real dif-
ference between the two class-
es is this — one class of men
hope vaguely to be indepen-
dent sometime; the other class
have convinced themselves
that they can do it within

CONTRIBUTORS TO THE COURSE

Just a few of the businessleaders who have
contributed to the Institute training course
are such prominent men as:

Alfred P. Sloan, Jr., ThomasJ. Watson,

President, General ‘President, Interna-
Motors Corp. tional Business Ma-

the next few years. Do you believe this? Do you care
enough about independence to give us a chance to
prove it? Will you invest one single evening in read-
ing a book that has put 400,000 men on the road to
more rapid progress?

This book costs you nothing — and for a good
reason. It is worth only what you make it worth.
It explains how for more than
twenty-five years it has been the
privilege of the Alexander
Hamilton Institute to help men
shorten the path to success; to
increase their earning power;
to make them masters of the
larger opportunities in business.

(]

ALEXANDER HAMILTON INSTITUTE
Executive Training for Business Men

| Tothe Alexander Hamilton Institute,
| 840 Astor Place, New York City.
Send me without obligation the
newly revised edition of “Forging
Ahead in Business.”

chines Corporation.
M. H. Aylesworth,

Chairmano fthe
Board, Radio-Keith-
Orpheum.

Clifton Slusser,
Vice-President and
Factory Manager,
Goodyear Tire and
Rubber Company.

J. S. Tritle,
Vice-President, W est-
inghouseElectricand
Manufacturing Co.

Fred. W. Pickard,
Vice - President, E. 1
duPont de Nemours
& Company, Inc.

“FORGING AHEAD IN BUSINESS” is an interesting,

helpful book. It is yours for the asking. Send for
it. Measure yourself by it. Look clearly, for a few
moments, into your next few years. Whether or
not you will follow the path it points is a matter
that you alone must decide. B P _
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This Light Can Save
5000 Lives a Year

And it can save the suffering caused by more than 80,000 unnecessary accidents;
it can prevent an annual economic loss of more than $180,000,000—death, injury,
waste, that are the result of preventable night accidents. This fearful toll can be
stopped by the adequate lighting of the primary highways of the nation.

Already the golden-orange, danger-dissipating light of sodium lamps is lifting the
terror that lurks on dark roads. As these lamps illuminate more and more miles of
highway, they will save thousands of Americans otherwise doomed to meet injury or
death in night accidents. Sodium lamps are among the latest of the many aids to
safety to which the General Electric Research Laboratory, in Schenectady, has made
important contributions.

But research in light is only one of the many fields in which G-E scientists are helping
you. The new manufacturing methods which they have developed have reduced the
price you pay for necessities. The new products they have provided have stimulated
industry, have created new employment, have raised the living standard of the nation.

G-E research has saved the public from ten to one hundred dollars for
every dollar it has earned for General Electric

GENERAL @ ELECTRIC




