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Blllmns of Dollars

for

dependable employment

ARGE sums of money have been mobi-
lized through the open market opera-
tions and the loan and discount facilities of
the Federal Reserve Banks, and by loans
through the Reconstruction Finance Corpo-
ration.

Here is a great credit reserve—totalling
billions of dollars—awaiting dependable
employment.

Just as fast as suitable jobs can be found
for this credit, confidence will be strength-
ened, trade will quicken, and men will be
returned to work.

To help speed the effective employment
of this huge army of credit dollars, commit-
tees of leading industrialists and bankers

*

have been appointed by the Governors of
the twelve Federal Reserve Banks—Boston,
New York, Philadelphia, Cleveland, Rich-
mond, Atlanta, Chicago, St. Louis, Dallas,
Kansas City. Minneapolis and San
Francisco.

Like the divisional staffs of a great army,
these committees will work to consolidate
our position, and straighten and strengthen
our lines, so that a broad advance can be
made.

Theirs is no simple task, but the readiness
with which these industrial and banking
leaders are joining together, and cooper-
ating with national authorities, is a very
encouraging factor in the present situation.

*

Housing Construction — An Opportunity

In previous depressions, a resumption of construction activity has
been an important and vital factor in encouraging and stimulating busi-

ness improvement.

It assures employment of large numbers of men,

not only directly, but also in the industries of supply.

There is undeniably an opportunity in many communities for con-
struction of homes on a sound and economic basis, as well as a definite need
for home repairs and improvements, and these matters will undoubtedly

have early consideration.

The bringing together of worthy domestic building projects and sub-
stantial financing is typical of the many possibilities for beneficial action
open to these committees in a wide range of fields.

The National Publishers’® Association

“As the most nearly self-contained nation, we have within
our own boundaries the elemental factors for recovery.”

(From the Recommendation of the Committee on Unemployment Plans and Suggestions of the President’s Organization on Unemployment Relief)




ACROSS THE EDITOR’S DESK

F memory serves correctly, it was H. G. Wells
I who once said that man has constantly attempted

to improve everything of importance in his life
except the house which shelters him; it is, gener-
ally speaking, still made of the same sticks and
stones and mud that his prehistoric ancestors used
for the same purpose. But a change is coming. New
construction methods are being developed. Wood
frames are being replaced by steel; even walls
are being made of sheet metal. Pre-cast concrete
slab houses have already been built, and, to keep
pace with the present industrial tempo, a hint has
been heard of a modern house (not the “portable”
wood-frame structure of the present day), built in
factories and shipped “knocked down.” A coming
article goes into this all-important subject and
tells something of what may be expected in the
house of the future.

When the modern housewife wields her can-
opener and produces a veritable banquet from the
depths of metal containers, she is paying homage,
perhaps unknowingly, to the genius of science. It
is only by constant research, from which have grown
efficient packing industries, that the vast array of
present-day foodstuffs has been made available,
perfectly preserved and ready for use in the home.
Even with the progress that has been made, the
work of the research scientist is not finished.
Steadily he delves into the secrets of nature and
brings to light new knowledge that leads to better
canning processes. The story of this work is en-
gagingly told in an article by E. F. Kohman,
scheduled for publication in our next issue.

“Forgery is one of the branches of crime that
each year takes a heavy toll from American busi-
ness.” Thus writes Elbridge Walter Stein, in an
article entitled “Ultra-violet Light and Forgery,”
which will appear next month. As rapidly as the
perverted mind of the white-collar criminal evolves
new methods in his illegal business, it is up to sci-
ence to perfect equally new and effective methods to
forestall him. The quartz mercury vapor lamp is
one of the instruments that has been impressed
into the fight against crime, because of the abun-
dance of ultra-violet light which it produces. Mr.
Stein has written a lucid and accurate story of this

use of ultra-violet rays. This use is of particular
interest at this time because it has received the
stamp of approval of at least one court, where the
evidence of “black light” ended, even if only tempo-
rarily, the activities of a swindler.

The field operations of the Oriental Institute in
the Near East are constantly bringing to light new
knowledge about the early inhabitants of that re-
gion. From the headquarters of the Institute itself
we have obtained an extraordinary series of photo-
graphs illustrating their work, with extensive data,
from which has been prepared a comprehensive
article telling of the progress to date. This is
scheduled for publication next month.

If scientists could but dip thermometers into the
stars and attach pressure gages to their atmos-
pheres, they could long ago have solved many of
the secrets of astrophysics. But the barriers of space
have kept mortals earthbound and only philosophy
has enjoyed flights to the depths of space. There
are other instruments of precision, however, that
can take the place of the thermometer and pressure
gage and that, if they can be read, will tell us
much about the stars that has hitherto been con-
cealed. These precision instruments are the atoms
of the stars. How they are used and what they
reveal is interestingly told in the article entitled
“Physical Laboratories of the Stars,” by Theodore
Dunham, Jr., of Mount Wilson Observatory, which
will appear next month.

Rifles have played an important part in the his-
tory of America from the earliest times to the pres-
ent day. Exponents of out-door sports call rifle
shooting one of the finest ways of training co-
ordination between hand and mind. American
manufacturing methods have developed the rifle to
a high point of perfection and have made available
to everyone rifles of high quality at low cost. A
trip through a rifle factory is a fascinating experi-
ence that one of our editors has recently had. He
has prepared an article on the subject, to appear
next month, that will be the next best thing to the
actual trip. We hope it will interest you as much
as it did us.

O T P

Editor and Publisher
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Gems and
Gem Materials

By E. E. Kraus, Professor Mineralogy
and E. F. HorpEN, Univ. of Mich.

THoSE of our readers who have taken up the new
amateur hobby of gem stone polishing described in
the March number, as well as others interested in
minerals and gems, will find this book a valuable
mine of compact scientific information. It covers
the many forms of mineral crystals, the physical and
optical properties used in identifying gems and
other minerals, the composition of gems, the gem
cutting and polishing industry (insight into pro-
fessional methods), artificial gems, and contains a
long treatise describing each type of gem mineral.
—$3.20 postpaid.

English-French

Automobile Dictionary
By Lours L. SELL

A CoMPREHENSIVE technical dictionary of the auto-
mobile and allied industries containing full term-
inology of some 100 different fields. This is the first
polyglot dictionary ever published on any field of
industry in a comprehensive form in the United
States. We have previously had to depend on the
Germans for such works. An idea of the scope may
be gained from the fact that the word piston has
332 entries in various combinations. Numerous
cross-references are also indicated. In all some 150,-
000 terms are condensed into 768 pages. 514 x T
flexible binding. The complete terminology of motor-
dom.—$6.25 postpaid.

A Thousand Marriages

A MEDICAL STUDY OF SEX ADJUSTMENTS

By R. L. Dickinson, M. D. and
Lura BeEam, M. D.

THis book must not be confused with any of the
general elementary treatises on sex life which are
now available to all. As its title indicates, it is
wholly devoted to an advanced study of one par-
ticular phase of the whole subject. It consists of
lengthy citations of a thousand specific case his-
tories as recorded throughout a long career by a
noted gynecologist who in his professional capacity
came to know the innermost facts in his clients’
lives, and who states them very plainly indeed,
though with names omitted, of course.—$5.20 post-
paid domestic.

Why We
Don’t Like People

By Donawp A. Lamrp, Dir. Colgate Univ.
Psych. Laboratory

IT matters little how much you know, if you are
out of tune with the people and things around you,
if you are “maladjusted”—a misfit—you can’t go
far in this world. Dr. Laird’s newest book among
many other things contains a detailed test by which
you can find out just exactly where you stand on
the average scale of adjustment—provided you can
be frank with yourself.

It makes easy reading—it is chatty, not a dull
report.—$2.15 postpaid domestic.

Cyclopedia of Formulas
By Areert A. HoPKINS

STEADILY this premier reference book maintains its
place both in the libraries, where Librarians tell us
it is one of the most frequently consulted books, and
in the laboratory where it will invariably be found
in well-used condition. There is a formula for almost
every conceivable industrial and home purpose.—
$5.50 postpaid domestic.

&

Applied Gyrodynamies

By ErviN S. FErrY, Prof. Physics
Purdue University

“THE purpose of the present book is to bring gyro-
dynamics out from behind the integral sign and to
present it to the acquaintance of engineers and stu-
dents having mathematical equipment of the ordin-
ary graduate of engineering or physics”—so runs
the preface. All gyroscopic devices of industrial
importance have been surveyed and every known
source of information has been tapped. A text un-
derstandable to those who are not specialists in
mathematics.—$4.20 postpaid.

3
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HE 1000-dollar prize donated by Dr.

A. C. Langmuir and awarded annually
by the American Chemical Society in
recognition of the accomplishment in North
America of outstanding research in pure
chemistry has this year been presented
to Dr. Oscar Rice of Harvard University.
This prize, unlike the majority of honors,
does not reach its recipients late in life
when they are already sated with glory
but, by the wise terms of its donor, it is
made available when the young scientist
is under 31 years of age.

Dr. Rice, whose present age is 29, was
born in Chicago, the son of a Viennese

OSCAR RICE

immigrant. When the father died, the re-
sponsibility for the education of the son
rested entirely on the mother. It was pur-
sued in Chicago and California. Later Dr.
Rice conducted research in chemistry at
the University of California, at the Cali-
fornia Institute of Technology, and at the
University of Leipzig.

He is immersed in the study of what
might be called molecular and atomic
physics and chemistry, and is fortunate in
being able to use with facility and vigor the
elaborate mathematical weapons now avail-
able for such problems. He is a quiet man
with an engaging smile and much modesty.

—————— e eee—————
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SMOOTHING THE BORE OF A
HOOVER DAM TUNNEL

134

N constructing the four great tunnels which

pass around the end points of the future Hoover
Dam, trimming jumbos like the one shown were
used to remove all projecting rocks from the walls
and ceilings of the tunnels after the drilling jum-
bos had done their work. Following this operation,
all tunnels are to be given a thick lining of con-
crete. The trimming jumbos are of comparatively
light truss work and are equipped with working
platforms. A man on the top platform of this one
gives a size comparison of the jumbo and of the
tunnel in which a comparatively large house might
be built at any point with much space to spare.



Looking upstream in Black Canyon. Downstream portals of tunnels 1, 2, and 4 are visible while that of tun-
nel 3 is hidden by the point at left of tunnel 4. Intake works of Boulder City water supply in foreground

HOOVER DAM

Purposes, Plans, and Progress of Construction

rado, where the river forms the

boundary between the states of
Arizona and Nevada, the Government
of the United States through the De-
partment of the Interior and directly
by the Bureau of Reclamation has
started construction of Hoover Dam.

On September 17, 1930, construction-
al activities were formally inaugurated
by Secretary of the Interior Ray Ly-
man Wilbur, and since that date, under
the supervision and control of the
Bureau of Reclamation, headed by Com-

IN THE Black Canyon of the Colo-

\ !
\ NEVADA 1 vTAaH

DEATH

VALLEY \

CALIFORNIA

Location of the gigantic project in
respect to the familiar nearby points

By WALKER R. YOUNG

Construction Engineer, Boulder Canyon Project

missioner Elwood Mead, the building
of the dam has progressed rapidly.
Construction operations are carried out
under the direction of R. F. Walter,
Chief Engineer of the Bureau of Rec-
lamation, represented in the field by
the writer.

The site for the structure is located
270 miles downstream from the cross-
ing of Bright Angel trail in Grand Can-
yon; 100 miles upstream from Needles,
California; and 440 miles from the
river’s entrance into the Gulf of Cali-
fornia.

At the dam site in Black Canyon, the
river flows between sheer rock walls of
volcanic origin which have been darkly
stained by the weathering of centuries.
At low water surface, elevation 645,
the canyon is from 290 feet to 370 feet
in width; and at elevation 1232—the
crest of the proposed dam—from 850
feet to 970 feet wide.

Bed rock in the center of the river
channel was disclosed by diamond drill-
ing between elevations 525 and 535.
Present plans require excavation of the
dam foundation to elevation 505. Thus
the dam will have a height of 527 feet
from foundation to crest with towers
and parapet ornamentations rising 40

CATTERED through var-

ious newspapers and maga-
zines, there have been for years
discussions of some features of
the gigantic 165,000,000-dollar
Hoover Dam project. Little at-
tempt has been made to give a
picture of the whole. The ac-
companying article, however,
does just that. In it, Mr. Young
outlines concisely and clearly
the plans for the project, its
three-fold purpose, details of the
work that has been done on it
to date, and the program of
future construction.

—The Editor.

feet or more above the crest. The dam,
of gravity type, arched upstream on an
axial radius of approximately 500 feet,
will have a width up and down stream
of 650 feet at the base and 45 feet at
the top. The crest will be 1180 feet in
length, measured along the curve.
Elevation 1232 for the crest of the
dam was chosen in order to obtain a
reservoir of 30,500,000 acre-feet maxi-
mum capacity. This volume will allow
utilization of 5,000,000 to 8,000,000 acre-
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feet of the reservoir as a silt pocket,
12,000,000 to 15,000,000 acre-feet for
active and regulation storage, and
9,500,000 acre-feet for flood control.

The estimated volume of silt carried
by the Colorado River through Black
Canyon averages about 137,000 acre-
feet annually under present conditions.
As this quantity will decrease with up-
stream development, it is expected that
the total silt deposits in the reservoir
will be less than 3,000,000 acre-feet at
the end of 50 years.

Part of the storage facilities of the
reservoir are intended to as-
sure a dependable supply of
water for irrigation purposes
to the Palo Verde Valley near
Blythe, California, to the
Yuma (Federal) Project near
Yuma, Arizona, and to the Im-
perial Valley in California.
The remainder of the storage
may be used to furnish an as-
sured source of water supply
for the cities and towns in
southern California and the
development by irrigation of
lands in Arizona, California,
and Nevada.

The upper 9,500,000 acre-
feet of the reservoir volume
will allow control of floods of
the magnitude of 200,000 sec-
ond-feet above the dam to 48-
000 second-feet below; and a
flow of 300,000 second-feet,
the largest thought to have occurred in
recent times, to 75,000 second-feet.

The dam and power plant have been
designed to furnish 1,600,000 to 1,800,
000 horsepower of installed capacity
depending upon the requirements of
the contractors that purchase the power.
It is expected that the continuous firm
power output upon completion of the
dam will be approximately 663,000
horsepower. This will make available
four and a third billion kilowatt hours
annually upon completion of the dam
which it is estimated will decrease dur-
ing the first 50 years by eight and three
quarters million kilowatt hours per year
as a result of upstream irrigation de-
velopment which consumes part of
the water. According to present plans,
the turbines will operate initially under
a maximum head of 582 feet, a mini-
mum head of 422 feet, and an average
head of 520 feet. On this basis, a con-
tinuous flow of 17,000 second-feet of
water will be required, which is ap-
proximately equivalent to a yearly
flow of 12,000,000 acre-feet.

T

HE principal features of the dam
are as shown in the comprehensive
simplified plan at the bottom of the op-
posite page.
According to the present construction
program, the first procedure in the
building of the dam will be to drive

oo (- e

v % o

Outlet portal of the Nevada inner tunnel. Scal
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the four diversion tunnels, each 56
feet in diameter; to excavate the two
spillways, each of which will have ap-
proximate dimensions of 650 feet in
length, 150 feet in width, and 100 feet
in depth; and to drive the 56-foot diam-
eter inclined tunnels from the spill-
ways to the outer diversion tunnels.
All of these 56-foot bores will be lined
with concrete having an average thick-
ness of 36 inches.

The next step will be to begin con-
struction of the intake towers and can-
yon wall outlet works. The upper and

lower cofferdams will then be built,
diverting the river through the diversion
tunnels.

While the river is flowing through
the tunnels, excavation for the dam and
power plant will be completed, con-
creting of the dam will be started,
and the wings of the power plant will
be built. The 55-foot diameter tunnels
from all intake towers will be exca-
vated, a 30-inch lining of concrete
placed and four 17Y%-foot steel pipes
erected within the tunnels. The spill-
ways will be lined with concrete; con-
struction of the canyon wall outlet
works will be started; the tunnels of
27-foot average diameter, connecting
the tunnels from the intake towers to
the power plant, will be excavated; a
concrete lining placed; and 17%-foot
diameter steel pipes erected.

Water will then be diverted through
the outer tunnels while the upstream
tunnel plugs are poured in the inner
tunnels, the four gates installed in each
plug, and the trash-racks at the inlet
portals are completed.

Following this construction, the steel
bulkheads, which have been erected
above the inlet portals of the outer di-
version tunnels, will be dropped, di-
verting the river through the trash-
racks and the slide gates of the inner
diversion tunnels. Concrete plugs ap-
proximately 300 feet long and keyed

ing rig
for removing loose rock from the tunnel roof is at right
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into the walls of the tunnel will be
constructed in the outer bores immedi-
ately upstream from the spillway tun-
nel entrances. The intake towers will be
finished, and water, controlled by the
gates in the inner tunnel plugs, will
start rising in the reservoir.

The downstream cofferdam will be
removed and the river channel cleared
to the original stream bed. When the
water surface back of the dam rises
to the cylindrical gates in the intake
towers, the slide gates in the inner di-
version tunnel plugs will be closed; the
Stoney gates, previously erect-
ed at the outlet portals
of these tunnels, will be
dropped; and water will be
diverted through the down-
stream intake towers and the
canyon wall outlet works. The
power plant can be placed in
operation at this time as some
of the electrical equipment
will have been installed and
connections made between the
plant and the intake tunnels.

TEEL pipes will then be

placed in the inner diver-
sion tunnels leading from the
upstream intake tower tunnels
downstream to the plugs in the
diversion tunnels. Each of
these plugs will be equipped
with six 72-inch needle valves.
Connections will be made be-
tween the steel pipes and the power
plant.

The last work will be to complete the
concreting of the main dam, to build
the parapets and architectural features
along its crest, install elevators, stair-
ways, and other features in the dam,
erect the connecting structure between
the wings of the power plant, and com-
plete the installation of machinery in
the plant.

Under normal operating conditions
all water will flow past the dam through
the intake towers, the turbines of the
power plant, and the outlet valves of
the downstream plug in the inner diver-
sion tunnels, or through the canyon
wall outlet works. In case of floods, the
excess flow will be taken by the spill-
ways, this flow being controlled by the
drum gates installed on the spillway
crests.

To build the dam and the power plant
within the period estimated for its com-
pletion and within the appropriations
authorized for the construction, it was
necessary to provide electrical power
in large quantities for construction pur-
poses, make provisions for transporta-
tion by rail of the immense amounts of
materials required for the project fea-
tures, and to build connecting highways
of a type consistent with heavy and
rapid transportation of men and sup-
plies.
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A transmission line, now operating at
88,000 volts, was constructed a distance
of 222 miles from San Bernardino, Cali-
fornia, by the Southern Sierras and
Nevada-California Power Companies
to a substation on the rim of Black Can-
yon above the dam site. The Union
Pacific Railroad Company built a
standard gage railroad 22.7 miles in
length to Boulder City from a point on
the main line 7.1 miles south of Las
Vegas, Nevada, and at Boulder City
constructed a 300-car interchange yard.
The United States, by contract, con-
structed a standard gage line 10.2 miles
in length from a connection with the
Union Pacific at Boulder City to a point
on the rim of the Black Canyon above
the dam site. The State of Nevada, as-
sisted by Federal Aid funds, built 23
miles of 22-foot oil surfaced highway
from Las Vegas to Boulder City, and
the Government, by contract, continued
the road to the rim of Black Canyon.

LOCATION for a construction

camp was chosen and the town site of
Boulder City was laid out. A water sup-
ply was provided for the town, bring-
ing the water nearly seven miles from
the Colorado River by four pumping
lifts through 10-inch and 12-inch pipes
to a 2,000,000-gallon storage tank on
the hill above the town. The river water,
containing an average of 6000 parts
per million of silt and 400 of hardness
in terms of calcium carbonate, was re-
quired to be desilted, softened, and pur-
ified before it was turned into the mains
of Boulder City.

On March 4, 1930, bids were opened
for construction of Hoover Dam, power
plant, and appurtenant works, and con-
tract was awarded to Six Companies,
Inc., of San Francisco, the low bidder.

Under the direction of General Sup-
erintendent F. T. Crowe, work was

SCIENTIFIC AMERICAN

One of two suspension bridges for
trucking during construction work

started on March 11, laying out a camp
and building a road into Black Canyon.
In May, adits 10 feet by 12 feet in sec-
tion were started from canyon walls
at the dam site to intersect the locations
of diversion tunnels at the top of their
proposed sections. Upon intersection
with the tunnels, pioneer bores 12 feet
by 12 feet in section were driven as
top headings in both directions from the
adits. The principal purpose for driv-
ing these pilot bores was to provide
ventilation for tunneling operations for
the full size section and to ascertain the
structural characteristics of the rock
formation. Standard tunneling opera-
tions were used in these pilot tunnels,
employing, for the greater part of the
work, mucking machines and electric
locomotives.

While these pilot tunnels were being
driven, the inlet and outlet portals of
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the diversion tunnels were being cleared
preparatory to excavating the entire
tunnel section from the roof down to a
bench 15 feet above the invert. In most
instances these 41-foot by 56-foot tun-
nels were preceded by the driving of
the 12-foot by 12-foot top headings,
but in some tunnels enlarged headings
were started directly from the portals.

A special “drilling jumbo” was de-
signed and built by the contractor for
the consummation of this work. As
shown in an accompanying illustration,
air drills were installed on horizontal
steel bars fastened to a steel frame
work, the whole mounted on a 10-ton
truck.

HE procedure in tunneling opera-
tions, assuming the 12-foot by 12-foot
pioneer tunnel had been excavated in
advance of the enlarged headings, was
first to blast the wing sections on both
sides of the pioneer tunnel outward to
the 56-foot tunnel line and ahead of the
41-foot by 56-foot section about 25 feet.
This procedure allowed better breaking
when the enlarged heading was blasted.
After this top bench had progressed
its allotted minimum distance and the
muck was removed from the face of
the tunnel, the 56-foot section was out-
lined in white paint as directed by
Government surveyors. The drilling
jumbo was then backed into position at
one side of the tunnel, jacked and
blocked securely in place; water and
air lines were connected; and drilling
was started. Under ordinary conditions
48 holes were drilled at each setup of
the jumbo, to depths as great as 20
feet, in less than two hours. The jumbo
was then moved to the opposite side of
the tunnel and drilling resumed in a
similar manner. Holes were loaded
from the jumbo while drilling was in
progress, allowing one completed line
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The drilling jumbo used for drilling the 41-foot by 56-foot headings, as des-

cribed in article, being transferred across the river by cable-controlled barge

of holes to remain between the drilling
and loading operations.

While these operations were in pro-
gress, the top heading crew had drilled
and loaded the wing sections on both
sides of the pioneer tunnel and had
placed a load of about 30 sticks of
dynamite on the floor of the pioneer.

Men and equipment were removed
from the tunnel, and wires were con-
nected to delay fuses and the headings
shot in 15 delays. The first blast broke
down the wings. The others followed
in order from top and center down-
ward and outward, the last delay re-
moving the lower corner and setting off
the charge laid on the floor of the pio-
neer tunnel to clear it. Less than 2000
pounds of 40 percent explosive were
used for each blast of the large face
and the wing sections. Each charge
broke to a depth of approximately 16
feet, moving 1000 yards.

HE smoke and powder fumes were
cleared from the tunnel by blowers
and fans.

As soon as the tunnel face was clear,
a 30-horsepower Caterpillar tractor,
equipped with a “bulldozer,” a blade
installed on the front of the tractor
and capable of being raised or lowered
by the operator, emerged from the pio-
neer tunnel and pushed all muck off
the upper bench on to the floor below.
A 60-horsepower Caterpillar cleared
the tunnel floor for the electrical shovel
which moved up to the heading, trucks
followed it in, and removal of the muck
was started.

All rock hauled from tunnels was re-
quired to be dumped above the river
high water surface and at a location
where it would not be washed into the
river. This necessitated hauling the
rock into side canyons and required
considerable ingenuity on the part of
the contractor to locate approved dump-
ing grounds and build roads to them.

Excavation of the 41-foot by 56-foot
tunnels was started on October 3, 1931,
and on April 2, 1932, headings of this
section had been holed through in all
four tunnels. During January, bores
of this enlarged section were being
driven from eight headings. Nearly
1700 lineal feet of tunnel were exca-
vated during the week ending January
23, moving in this period approximately
116,000 cubic yards of rock.

After the 41-foot by 56-foot tunnels
had been driven, “trimming jumbos”
were placed in operation to remove all
rock projecting from walls and roof
within the required tunnel section. This
type of jumbo consisted essentially of
two steel trusses, each shaped to the
periphery of approximately a 35-foot
rise of a 50-foot diameter circle which
were placed about nine feet apart. The
trusses were connected to the steel
frame work and supported timber work-
ing platforms. The jumbo was mounted
on car wheels and ran on parallel rails
placed accurately to line and grade.

Difficult road construction work in a cliffside:
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HE lower 15 feet in the invert sec-

tion of the tunnel was removed in a
similar manner to that in the section
above it. The drilling jumbos used in
the enlarged tunnels were remodeled
for drilling this lower section by re-
moving the upper deck and adding an
extension to each side so that the en-
tire face of the heading could be drilled
from one set-up. Twenty-five holes were
drilled for the round and approximately
750 pounds of 40 percent explosive
were shot at each blast, advancing the
heading 16 feet and breaking approxi-
mately 320 cubic yards of rock. The
sequence of operation for removal of
the invert was similar to excavation of
the 41-foot by 56-foot section of the
tunnel.

On May 23, 1932, removal of the
invert sections was completed, on which
date practically the only excavation re-
maining in diversion tunnels was the
haulage ramps at the outlet portals.
Thus in a year’s time more than three
miles of 56-foot diameter tunnels had
been driven, removing approximately
one and one half million cubic yards
of rock.

Excavation for spillways on both
sides of the river and for the intake
towers on the Nevada side are under
way at the present time. During Jan-
uary, 1932, 7-foot by 14-foot pioneer
bores were started in the inclined tun-
nels to spillways, from the roofs of the
outer diversion tunnels, and on May 1
had progressed a lineal distance of
nearly 500 feet. The inclined spillway
tunnels will be 56 feet in diameter
when excavated and will be lined with
concrete averaging 36 inches in thick-
ness.

Pioneer tunnels as pilot bores 7 feet
by 14 feet in section are also being
driven from the roofs of the inner di-
version tunnels toward the bases of
the upstream intake towers.

(To be concluded)

Looking upstream along Black
Canyon highway, with retaining wall and lookout point beyond point of rocks
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Dr. George K. Burgess
Dr. George F. Kunz

O us, the deaths of these two inter-

nationally known figures, one noted
in the field of pure science and the
other noted in a specialized branch of
science, proved a double shock. Both
had long been close, sympathetic, and
helpful friends of SciENnTIFIC AMER-
1cAN, and both had been the source of
much of our inspiration. Both died
early in July of cerebral hemorrhage,
Dr. Burgess at the age of 58, and Dr.
Kunz at the age of 76.

Dr. Burgess had been the Director
of the Bureau of Standards since 1923,
and with the founder of the Bureau,
Dr. Stratton, had largely shaped the
fine growth of that important institu-
tion. He was a metallurgist of the first
rank and it is said that if he had chosen
to commercialize his findings in that
field, he would have amassed a great
fortune. Instead, however, his services,
through his valuable scientific work
with the institution before he was ap-
pointed Director and through his able
guidance of it thereafter, saved for
American industry many millions of
dollars. Dr. Burgess was born in New-
ton, Massachusetts, was graduated from
Massachusetts Institute of Technology
in 1896 and from the University of
Paris in 1901, taught in universities for
two years, and then came to the Bureau
with which he remained until his death.

Dr. Kunz, for more than half a cen-
tury recognized as the greatest of
American experts on gems, was a min-
eralogist, and had been, since the age
of 23, vice president of Tiffany and
Company. During his active life, he
figured prominently in the professional
and civic life of New York. He was a
special agent of the United States Geo-
logical Survey from 1883 to 1909, was
in charge of the department of mines
at the Paris Exposition of 1889 and of
the Kimberley Exposition in 1892, and
held many similarly important posi-
tions. A rare honor was conferred on
him when transparent spodumene, a
mineral which he discovered, was
named kunzite. He also discovered
many other gems, including one of the
rarest in existence, the milky-blue-white
diamond which he named tiffanyite
after his firm. Dr. Kunz was born in
New York, educated in the public
schools and Cooper Union, and re-
ceived degrees from Columbia Univer-
sity, the University of Marburg, and
Knox College.

Are There White Indians?

ROM time to time travelers and ex-

plorers coming out of South Amer-
ica report having heard of white
Indians living in some inaccessible
jungle of that southern continent.
These reports get into newspapers be-
cause the person making them is usu-
ally accredited or otherwise seems
above suspicion. But because the news-
papers do not emphasize that the evi-
dence they give is based upon hearsay,
a large part of the general public has
gained the impression that white In-
dians are a fact.

The Museum of Comparative Zoology
of Harvard University recently labeled
this white Indian talk as a hoax. To
hear such a legend is said to be one
of the commonplaces of travel in South
America. Since it was first heard years
ago, many scientists have endeavored
to trace it to its source, to find some
truth in it, but so far it has remained
a mystery—but an intriguing mystery
nevertheless, and therefore one to
command the attention of explorers as
well as newspaper readers. Whether or
not it is actually a hoax—as it seems
to be—we are not in a position to state,
but in any case, our advice is to take
such reports with something more than
a grain of salt.

Back to Earth

HE idea that, in years to come, the

period of adversity through which
we are now passing will be considered
as marking America’s coming of age,
has been expressed by several thought-
ful people. As at no time in the past,
the average man is concerning himself
with the complex economic, social,
philosophical, and psychological prin-
ciples of the American system. This
introspection is rapidly bringing us
back to earth; our old pioneer courage
is returning; and we are beginning to
consider something more than personal
gain as the ultimate end of all things.

One of the most far-reaching and,
for the future of the country, a most
promising result of the country-wide
effort at readjustment is the happily re-
vived back-to-the-land movement. Thou-
sands of families from the cities have
recently gone in for farming, not for
profits but in order to have food and
shelter. It has been shown that whole
families can raise sufficient food for
themselves on relatively small farms.
Other thousands, originally from farms,
have returned to them for the same

fundamental reason: food and shelter.
In a third class are those, often born
and bred in the city, who have sufficient
money for a small down payment on
a farm. At a recent meeting of the
National Land Use Planning Com-
mittee, it was reported that in one
Ohio county “one out of every three
farms that were visited was occupied
within the past two years by persons
formerly employed in cities.” The Gov-
ernment is helping these people—all
farmers, in fact—by lending them,
through the Reconstruction Finance
Corporation, many thousands of dollars
for the purchase of seeds. In Idaho
alone, for example, such loans already
total 796,500 dollars.

Native thrift and ingenuity are in the
saddle, the investigators reported also.
One plowing outfit seen consisted of an
old touring car minus tires, with sticks
tied to the wheels to provide traction,
pulling an aged plow.

There is no longer any question that
the farmer withstands hard times bet-
ter than the city man. He may lack
cash for equipment, for fertilizer, for
many things needed to keep a farm
running, but he has in the soil and in
his own labor the first essentials for
living. To these two—the products of
nature, both organic and inorganic,
plus labor—is man indebted for his
sustenance and even his wealth. The
city man can supply the labor but he
has not the earth from which to extract
his living; and when he can not obtain
employment in the city, he is simply up
against an insurmountable obstacle.

Construction Wages

HILE relief legislation looking

toward increased employment
through public construction is being
considered by Congress, there are some
who contest such plans with the argu-
ment that little of the construction dol-
lar goes for wages. It is well to remind
these people that practically every cent
of the cost of any construction work
goes into wages. Roughly 50 percent of
the total goes directly to the worker
on the job. The remainder goes for the
purchase of materials, and since these
never have any intrinsic value in the
mine, in the forest, or on the farm,
their cost is reckoned solely on labor
and capital investment. The laborer
and the white collar man thus get full
return for their efforts, and no part
of the cost of a project vanishes into
thin air.
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FLYING IN THE BEGINNING

By HUGH D. WISE

Colonel, Retired, United States Army

Foreword
By GENERAL WILLIAM MITCHELL

Former Assistant Chief of the Army Air Corps

THE Wise family of Virginia has from the beginning of our

history been pioneers and originators in our civic, economic,
and military development. Colonel Hugh D. Wise was outstand-
ing in his conception of the application of aerial devices. He
always had in the back of his head the idea that if a person
could go over the hostile army and reach a vital point through
the air, victory would be assured. In furtherance of this he began
experimenting with kites in 1896. He developed these at first
so they would lift a wire over the rivers bordering New York
City. Over this wire a telephone could be operated. Next he
lifted cameras so they could take photographs from on high
of a position presumably occupied by an enemy, which would
give decisive information to our own forces. Next, he developed
man-lifting kites and actually went up himself, a pioneering
accomplishment. Then he found that when the cord to the
ground was no longer operating, he could glide against the
wind from a higher to a lower place. This was the beginning of
flight in our country as we know it today. All he needed was a
motor to carry him on. Later, Professor Langley and the Wrights
developed their motor-driven aircraft, which really were motor-
driven gliders.

Hugh Wise has been so modest that the people of America
little know what he did to develop the most decisive influence
in present day military and economic development—the heavier-
than-air flying machine, which we know as the airplane. Had
Hugh Wise not been called to the Spanish War and the Philip-
pine Insurrection from his experiments and diligent work to
develop aerial locomotion, he might have gone down in history
as the developer of the flying machine.

I have known Hugh Wise for many years. When I first saw
him in the Philippines, he was the aide-de-camp of General
Joseph Wheeler, one of the greatest cavalry commanders that

Colonel (then Lieutenant)
Hugh D. Wise in 1896 at
the time of the experiments

described in this article

the world has ever seen. Most of our expeditions into the Phil-
ippines were started at night. The dogs of the villagers, by
barking, always gave the alarm. If we fired rifles at them to kill
them, this only accentuated the trouble. But Hugh Wise had de-
veloped a corps of bow and arrow men who were so expert that
they would hit the dogs at practically every shot. They made no
noise, the dogs stopped their barking, and the expedition
moved on.

When confronted with the problem of lifting antennae for
radio high in the air during the beginning of our radio art in
1903, I used Hugh Wise’s kites to lift my receiving apparatus
miles above the earth and took messages from the longest dis-
tances that had then been received. This result was not due to
us, but to Wise.

Hugh Wise has always been modest and conservative about
what he has said concerning his accomplishments, but no one
has done more to advance the art and science of aerial naviga-
tion than he has. The narrative which follows tells only a part,
and a very small part, of what he has done. All of us who have
followed in his footsteps appreciate not only the deep thought
he put into his work but the initiative and the will-to-do, which
entailed the exposure to danger of his own personal being, and
the ability to rise above criticism and carping that is always
present when an entirely new experiment is tried.

All of us *“old-timers” take our hats off to Hugh D. Wise for
his pioneering experiments that not only showed us the way to
the development of flying but indicated to us how original
thought could be applied to the development of the greatest
military power the world has ever seen—military aeronautics.

HAT little I may have con-

U(’ tributed to the development of

flying machines came from no
initial attempt in that direction but
as a result of efforts to utilize the kite
as a means of support for signal ap-
paratus. The idea of using the kite in
our army, for that purpose, though
usually accredited to me, was, in fact,
not mine. Unquestionably it had its
inception with Captain James Allen,
Chief Signal Officer at Governors
Island in 1896 and, later, Chief Signal
Officer of the Army.

One day Captain Allen showed me
in an engineering magazine an article
by Lawrence Hargrave, an engineer
in New South Wales, in which article
Hargrave described a kite he had de-
veloped and with which he was ex-
perimenting. “It seems to me,” said
Captain Allen, “that we might use this
kite in our Signal Corps,” and he
urged me to take up the subject.
Though not in the Signal Corps, I was
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interested in the novelty of this investi-
gation which promised amusement and
excitement.

In those days, money was not easy
to get from the government, especially
for what might appear to conservatives
as a “wild-cat” notion, but Captain
Allen was able to get hold of a small
sum with which to help me, so I started.

HERE was little information to be

had about kites because, until then,
they were regarded simply as play-
things. The Chinese had developed them
farthest but not along scientific lines;
the legends of Icarus and Darius Green
were not helpful; no accurate data were
available as to the experiments of
Leonardo da Vinci who seems to have
tackled the problem in his usual scien-
tific way.

At the time, Lilienthal, in Berlin,
was experimenting with gliders but he
was still at the very beginning and
Langley had then had no success.

Therefore, beyond this kite of Har-
grave’s, we had nothing with which to
commence, and so it became our start-
ing point.

The Hargrave kite is, I believe, the
father of the modern cellular kite as
also it was the first step toward the de-
velopment of the glider and the air-
plane. It may therefore be deserving
of some brief description.

Roughly, it consists of two rectangu-
lar parallelopipeds connected by a
trussed central spine. There are four
surfaces upon which the pressure of the
wind acts as a lifting force and there
are four others, vertical to these, along
which the flow of the wind tends to
hold the kite headed into it and, at the
same time, keeps the kite on an even
keel.

The point of attachment of the flying-
cord, on the central spine, close to the
forward cell, becomes the pivotal point
for motions of the kite. The greater
effect of gravity being aft of this point,
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the rear cell is pulled down lower than
the forward cell, thus presenting the
lifting surfaces to the wind. The proper
angle at which the kite stands is regu-
lated by the placing of the flying-knot,
and the balance so obtained between
gravity and wind pressure will then be
automatically maintained.

If for any reason one side of the kite
receives more pressure than the other
side, it will be forced back but then
the vertical, or side, surfaces are ro-
tated about the central spine into posi-
tion more normal to the wind, thus
increasing the pressure upon them and
so equalizing pressure on the sides of
the kite.

T is to be observed that the useful

component of the force which mani-
fests itself by pull on the cord is the
vertical “lift.” Hence it is the experi-
menter’s purpose to adjust the angle of
incidence to the wind and the balance
of the kite so as to obtain maximum
lift with steadiness of flight.

I omit here, as I shall throughout
this article, discussion of many forces,
such as wind-friction, which, though of
great importance for the experi-
menter to understand, are prob-
ably not essential in this story. (

Having obtained two excellent T
soldier assistants, one a rigger and
the other a carpenter, our work began
with the construction of a small Har-
grave kite, about five feet of beam with
about 35 square feet of lifting surface.
Then, to the entertainment of the chil-
dren of the post and the amusement of
officers and soldiers, we daily flew
kites on the parade ground. At this
time, I think I was generally re-
garded as a candidate for the
Army Insane Asylum and,
certainly, had I been playing £
marbles in the street with
my assistants we should have
received no more pitying glances from
passers-by.

Our first kite was followed by others,
modified in proportions and structure
as we progressed in the understanding
of their action.

In the beginning I real-
ized that our experiments
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were not a simple case of “cut and try”
and that the action of a kite was in
fact a determinable problem which
could be accurately calculated mathe-
matically. The data for the study of
wind pressure on an inclined and mov-
ing surface were, however, at that time,
exceedingly scarce, though Smeaton’s
“Tables of Wind Pressure,” Duchemin’s
studies of the same subject, and Lang-
ley’s “Aerodynamics” served as a basis
for my own experiments and kept me
busy while my assistants produced ap-
paratus and kites.

Meantime, thorough tests of mate-
rials were made and from these we
learned that no other material was so
suitable for frames as was straight-
grained spruce; that for tension mem-
bers piano-wire was best; and that

e

'W":’:

141

The Hargrave kite

as an important problem. Even the best
of cotton cord, because of stretching
and consequent weakening, was un-

satisfactory,and the same fault

was found with most other
cords. We finally settled upon a

hard-laid and sized blocking cord
which is used by hatters. This
could be had in weights suitable for
kites of sizes from small to very large.
It is not only the strength and weight
of the cord that must be considered
but also its diameter, for upon that
depends the surface presented to the
wind, the pressure of which on the
long catenary of the line is a far
greater handicap to the kites than is the
weight.

We had learned that the ideal cord
for flights to great altitude, as well
as for withstanding heavy strain,
was steel piano-wire. Later, we
4 used this when we were sending
" aloft the meteorograph to great
heights but the difficulty of
handling wire and the necessity of a
complicated reel rendered it imprac-
ticable for Signal Corps use in the
field and that was the purpose of our
investigations. We therefore
stuck to cord and to our
comparatively simple wood-

. . . flash the dots and dashes of telegraph codes . . .

the covering could be nainsook, mus-
lin, or heavy unbleached cotton, accord-
ing to size of kite, closeness of weave
being unimportant.

The flying-cord was a difficult as well

——

Iliustrations from sketches by the author
“. . . communication was opened

while ships passed beneath the cable . . -

en drum reel.

Having settled upon a type
of kite, our modification of the Har-
grave, we built a number of them of
from four to six feet beam, from 20 to
50 square feet of lifting surface, and
began sending aloft on them various
kinds of signal apparatus such as flags,
semaphores, lanterns, and flares which,
operated from the ground by cords,
enabled us to send messages. We next
suspended electric bulbs from the
kites and with these we could flash the
dots and dashes of telegraph codes
or, by using different colors, could use
the Navy Ardoise system.

We had soon learned,
however, that because of
the swinging, darting and
diving of a single kite, sus-
pension from it of signal ap-
paratus was quite unsatisfac-
tory, so we had come to using
the “tandem” in which two or
more kites carried the load
(Please turn to page 186)

”



The

PEREGRINATIONS

of a

FREIGHT CAR

HO has not, as a boy,
watched with fascination
the long strings of freight
cars on a railroad and the initials of
their various owners, without wondering
where each was destined, what the
initials meant, and what the tightly
closed box cars contained? And the
next thought to pop into mind is; how
can a railroad keep track of all of its
cars, much less be able to account
for every pound of freight moved in
them? These and similar ques-
tions not only occur to the
child, but adults, too, ponder
occasionally upon their signifi-
cance in these days of modern
facility of transportation and
highly developed competition.
One cannot watch the bustle
around a freight yard, see
the train-men signaling to the
engineers to proceed or back as
they shunt the cars back and
forth through the maze of
tracks, without beginning to
grasp something of the signifi-
cance of all the pushing and
shoving. They are simply plac-
ing the cars ready for transport,
although at a casual glance, it
looks as if it were some kind of
game played by giants.

A_S soon as a freight car starts
on its peregrinations, agents
and agencies of the road begin
to make records of its travels,
so as to render proper charges
for shipments. While the actual
operation of a freight car in
transit is important, equally so
is the accuracy of the detailed
records of its movement. Upon
these records depends the main
source of a railroad’s life—the revenues
which, through the treasury of the com-
pany, buy the cars, the motive power
that hauls them, and quantities of sup-
plies. Most important of all, these reve-
nues provide the payrolls for the men
who maintain the tracks, men who
make records, men who watch over the
freight in transit and protect it from
robbery, men who are in the signal
towers, men who truck the platform
freight and those who work in the shops
to repair locomotives and cars when a
wheel has gone flat or some part
broken, and other men and many wo-

*#Assistant to the Senior Vice-President, Bal-
timore and Ohio Railroad
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men who form the big “railroad family.”

Before freight is loaded, the trans-
portation department has seen to it
that the proper type of car is available
and that it is in good physical condi-
tion. The car is examined as to its roof
and sides, and to make sure that the
doors fit snugly when closed, so that the
contents will not be damaged by damp-

This man in a railroad yard is recording the
number and coded classification and destina-
tion of a car, as it.is to be transferred to anoth-
er line and the owning line will receive com-
pensation. The code is printed in book form

ness or wet weather while on the road.

The car is then placed alongside the
loading platform of the freight shed, is
cleaned and made ready for its con-
signment of goods. After being weigh-
ed, freight is loaded into the car, par-
ticular care being taken to pack it so
that it will not be tossed around in the
car and that the available space is used
as far as possible. The car is then
closed and sealed.

For example, B. & O. box car No.
274769 is being loaded, say at Willi-
mantic, Connecticut, with less than car-
load shipments. In this car there are a
number of consignments for destina-
tions west of Chicago; therefore the

By FRANCIS X. MILHOLLAND*

car is billed to Chicago where bulk
will be broken.

The merchandise has been brought
to the freight station by drays or trucks,
each consignment being accompanied
by an order from the shipper, and on
this order should be given complete
information as to the name of the con-
signee, destination, description of the
shipment and whether the shipper wants
to specify the railroads over which
his shipment will move. At the freight
station the orders are taken up
and a receipt is given to the
drayman for the shipper.

The shipping orders are sent
to the freight office for making
up the waybills, which show the
name of consignee, destination,
full routing, and so on. Should
the shipper fail to specify the
roads over which his shipment
is to move after leaving the orig-
inal line, the originating rail-
road will accept and forward
to destination, in accordance
with tariffs in effect at the time.
The waybills accompany the
shipments to their respective
destinations.

The car is next pulled out
from  the loading-platform
track and forms one unit of
the freight train. At strategic
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The bills of lading are all tabulat-

ed here, showing contents of a car
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points, “classification yards” help to
simplify the making up of through
trains in order to route them econom-
ically.

This car, unless something happens
to it and it is set out for repairs, will
continue in a solid freight train to
Chicago. Should this car be unfortun-
ate in developing a hot box, broken
coupler, or other “ailment,” it would
be placed on the repair track, where
it would be put in good condition again
and sent forward by the next available
fast train.

The train finds itself on its way to
Chicago, passing over several operating

Slips cut from “wheel” reports are being class-
ified according to roads; a step in accounting

divisions, and there are as many oper-
ating train crews as there are divisions.
The waybills pertaining to our car are
passed along from conductor to con-
ductor, usually through the med-
ium of the yardmaster at each
divisional or terminal point.
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however, that there would be a large
consignment for Milwaukee, Wisconsin,
the transfer of which might entail con-
siderable expense and time. In this
event the freight would be left in our
car which would go on to Milwaukee
over another road, or “foreign line,”
filled up by the freight agent with ship-
ments received from other points for
Milwaukee. If room permitted, all
freight that could be packed into the
car for points beyond Milwaukee would
also be stowed in this car. Should a
similar condition prevail upon arrival
of the car at Milwaukee, it might,
eventually, be found on the Pacific
Coast, for it is not unusual
to see eastern road cars in
all parts of the country. If
the car was loaded with all
Chicago consignments, it
would have been emptied
there and put in shape for
re-loading.

When our car arrived in
the classification yard and
was switched to the train for
Chicago, the yard clerk pro-
ceeded to take a record of
its number, initials and light
weight, (the weight of the
car itself without load).
Upon his return to the yard
office, he matched his record
against the waybill. He then prepared
his so-called “wheel” report. One of
the principal reports kept by the car
service department is this wheel re-
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Reports and waybills for freight
auditor come by train and are sorted

and net, in tons. Wheel reports are
filed by the conductor at the end of
each run, together with his time slip,
in the yard offices, from which they go
to the division accountant. Other copies
are forwarded by the first passenger
train to the superintendent of the car
service department.

The first clearing-house for the rec-
ords, where the location of any car, on
the line and off the line of road, belong-
ing to the company or hired from an-
other company, can be ascertained at
any time, is the car service department.
With the records of cars moving over
all lines of the railroad, thousands
of miles apart, or on sidings waiting
for loading, the department
serves the shipper by being
informed where consign-

ments are located. To be

able to accomplish this ser-

vice the department has the

{ experience of years plus

modern accounting devices,

as well as a system of forms

that were not just “blue-

printed” in advance for the

purpose, as one would plan

When the train pulls into a { |m| ey ‘[ 2|3 ‘J’ o KB A A il e
receiving yard at Chicago, the | 4 lewdf[ T x| [
road engine is taken off and a ?
switch engine takes it place. ] e
Then the train is split up, the / A L AT il
switch engine “drilling” out the
cars, shoving those for the freight 5 Bk Bk ﬁ:{
house on one track, those for |
track delivery on another, and \ 1L 1S {
tbo'se for industrial or privat.e “\ 7 T {
sidings on another. Through this )
process our car is spotted on the | / 13 {
freight' h?use delivery track. Tt ¢ 3 CanRnG %
is put in its proper place as soon 9 }

B

as possible after arrival, gener-
ally by 7 A, m. The waybills are
turned over to the agent, who prepares
the notices of arrival, expense bills,
and delivery receipts. Notices are sent
the consignees who sign the delivery
slips when they or their representatives
send for their freight.

N unloading our car, the freight

for delivery in Chicago is taken out
first and then the freight for other
points is either transferred to another
car or moved by drays to the con-
necting line serving as a medium
through which the shipment is moving
towards its destination. It might be,

— e A

port. This cryptic appella-
tion for a railroad car rec-
ord is very applicable since
it implies the basic idea
of movement. A wheel re-
port is nothing more or less
than a “consist” on which
is the record of all cars
handled in the various trains
operated over the system,
showing car initials and
numbers, contents, if any,
points of origin whence they
were moved, final destina-
tion and weight gross, tare,

A1l photos courtesy Baltimore and Ohio Railroad
Upper Left: Record book in car service de-
partment contains code entries. Above: Clerk
entering car numbers from “wheel” reports

-
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a building, but are economical forms
that have been made from practical
study over a long period of time. To
the layman a visit to the car service de-
partment is most bewildering and the
sequence of operations can hardly be
grasped in one visit. Some of the best
minds in the railroad field have de-
voted their attention to the simplifica-
tion of the systems employed.

The records are made from freight
train reports and show the movement
of cars not only over the “home” rail-
road, but the various lines over which
cars belonging to the home railroad
may be in transit, as well as foreign
line cars moving over the home road.

N vogue on most of the railroads in
the United States is what is known
as the standard “cut-up” system of wheel
reports, which, in the case of freight
trains, is compiled by conductor or
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reports when forwarding
them to headquarters. The
pink flap indicates delivery
to a connecting road, while
the yellow flap shows re-
ceipt from connecting road.
Our car of less than carload
freight was delivered to its
own line, the B. & O, by
the Reading Company near
Philadelphia; it came on to
the Reading line at Bound
Brook, New Jersey, from the
Central Railroad of New
Jersey, which in turn re-
ceived it at its Communipaw
pier from the New York,
New Haven and Hartford,
on which road the freight
originated. The transfers are
checked at junction points
or in the yards as illustrated.
The cabalistic chalk marks
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Above: Punching a card for freight traffic
auditor. Below: Cards give much information

yard clerk. To each of these

reports is attached a narrow /_Plﬂ — T I. . and St. Paul. These colored
. o el Hf i3 H od -4 ”
flap showing initials, car num- ": suron |2 oo |2 —_— k iy ™= BE flaps or records are known as
3 0 1y 0|/0@O00|0j0@O0 O ojoo o = . .
bers, contents—if loaded or !!!r 018 0/0 @ 00]0]0 @0 0jo h0j00 08800 .';......O.Rf.._.o__“._oho..?.."....!?.g.o..o.g lnterchange repOrtS and like-
k LIRIRERERERIRIRINIRE RERNRERIN] 1 |||'|||||Il|||ll||||||# . d f .
empty—where taken and left, |2, 5(olol2 2|2 222|2|2 2@2|ofolo 2|z 222222222 2022|2222 2|2 220225| Wise undergo traniormatlon
and the date. These flaps are aaa:a:.ta.aq:aa alasjlasalssasalssasaslasasalas E into slips on the “operating
placed in quantity on a gage |444[$[4[44@444/s@444/4/4js444444@44a/ss4a08sasasfsass085 table” at headquarters, going
. 8 5 Bl e
board and cut up into slips |[2°°3[25[2 525|555 058|553 S5@5[555@5js 5@5 555556555858 55 throyoh a process, similar to
b ; hi h Seslolelesiessslelse solelsls si@Sslocce@aecessesscclcessss,| 1ot already described. of
.Yacunmgmac ne, so that |55 r 7 5 7 a7 7 or 77777777 7 r 7 T A 7T T Tk tata_reay ?Scrle’_o ih
in a few minutes from 12,000 88olslslaslassalalessslslelealeaalaaaasleaaaasleassasjonsssal Semblmg, gaging, cutting-up,
to 14,000 slips are ready for |[e9slslolacloggslsiangalolslanlzonlanssolaggsaslassaslasasssl| and assorting.

assortment by the nimble fin-
gers and quick eyes of the clerks. A
gage board is used for assembling the
sheets so that none of the records on
the cut-up slips will be mutilated, after
the wheel reports have gone on the
“operating table.”

When cars of the home road leave
it for, or come back to it from, a for-
eign railroad, the method of recording
is by the simple system of using two
different colored flaps attached by
agents or yard clerk to the interchange

| ”!'/ﬁ ‘

3

on the cars have a meaning all their
L‘93,’
“BK7/14” on the freight car illustrated
on page 142 indicate that this particular
car was moved by train 93 and was
classified on July 14th, destined for

own. For example: the

Youngstown, Ohio.

Reporting the car’s arrival on its
own tracks from the Reading, the yard
clerk used a yellow flap; at Chicago,
the clerk used a pink flap to indicate
its delivery to the Chicago, Milwaukee

Card sorting machines assemble and sort the punched accounting cards auto-
matically into twelve pockets for balancing purposes by freight accountants

After the slips are put in
the respective assorting boxes, they are
distributed frequently during the day
to the various record clerks. Slips from
interchange reports are arranged in
alphabetical order of the names of for-
eign roads owning the cars and entry
in the record books is by cipher code,
various symbols being used to designate
the interchange of cars to and from con-
nections at interchange points, in and
out of main yards or terminals on the
line of the railroads. Slips representing
cars of the home railroad are assorted
by their numbers.

and

HE interchange slips showing de-

livery to connections, after records
are made from them, are sent to the
respective railroads owning the cars;
this likewise is done with slips repre-
senting so-called private owners, such
as packers, tank-car companies, and so
on. This enables the owners to keep
a check on their cars as to mileage cov-
ered on connecting lines, as well as
where and when the cars were delivered
to such and such a line, and whether
the cars were loaded or empty. Should
a “tracer” be received from a shipper
or consignee at any time, the pertinent
facts can be readily supplied by the
car service department.

Quite a large number of tracers is
received daily and prompt replies are
made to inquiring shippers and con-
signees, informing them of the location
of a car. If it be destined to an off-line
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Operator is perforating interline waybills to
show station audit number and date of report.

point, the shipper or consignee is noti-
fied at once and the information is
given as to what road has received the
car, and date of delivery so that the in-
quirer may continue to follow the move-
ment of the car on the connecting line
until it reaches its destination.

In handling cars that are not their
own, the railroads have agreed to cer-
tain regulations which are known as
American Railway Association Car
Service Rules, governing the movement
of such cars on their lines. By this
means, confusion is avoided. Under
these rules a railroad must return cars
of foreign lines to the respective rail-
roads as promptly as possible.

SYSTEM of checking the reports

received in the car service depart-
ment is used by comparing them with
records kept also in the division ac-
countants’ offices, showing the opera-
tion of all trains over their respective
divisions. Should a yard clerk or con-
ductor fail to send in his wheel re-
port, the records kept by the division
accountants will furnish the necessary
pertinent details.

What happens to the flaps attached
to the wheel reports has already been
described for shipments, and especially
destination points, which information
is useful when tracing shipments for
claims and so on. These sheets also
contain data from which car mileage
statistics are compiled, including state-
ments as to the average miles covered
by each car a day. The sheets are bound
and filed for three years in accordance
with the regulations of the Interstate
Commerce Commission.

Railroads do not have their cars on
the lines of other railroads free of
charge, but each road is paid for the
retention of its cars on lines other than
its own. Prior to 1902, settlements were
made on a mileage basis, after which
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various arrangements were
tried, until the present basis
of agreement, the per diem
settlement plan—whereby
the owner of a car is paid
one dollar a car a day for its
presence on another rail-
road—became standard
practice. Such charges are
based on the date of receipt
of a car till its delivery to the
home railroad, or to a con-,
nection.

Private cars in the major-
ity of cases move one way
loaded and return empty. To
assist in minimizing the ex-
cess empty mileage, there is
a plan of equalization in
which the car owners are re-
quired to equalize the excess
empty car movement with
loaded car movement, or pay
for the mileage of the empty
movement that exceeds the loaded
movement of their cars.

Of equal importance and intricacy to
all the foregoing is the accounting for
the revenue from transporting the many
different commodities in the various
movements of the freizht cars, hither
and yon. While the handling and re-
cording of car movements may be looked
upon as a difficult, complicated busi-
ness to master, the accounting for the
revenues may indeed be considered a
science.

Knowledge of what article is shipped,
where and how, to what distance, the
time spent in transit, what rate applies
—all these must be mirrored in the
accounting department of the railroad.

What the ticket is to the passenger,
the waybill is to all freight shipments.
The waybill, therefore, is the reason
for the freight auditing department,
which is divided into four main divi-
sions. These are; the local settlement,
which has to do mostly with recordinzy
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the receipt and tabulating the freight
manifests; the revision section, where
principally the rates and charges shown
on the waybills are carefully checked;
the interline settlement, similar to the
first-named sub-division, except that
the work is more complicated; and the
transcription branch where the mil-
lions of figures on tens of thousands of
waybills are carefully copied by the
quickest and most up-to-date methods
known to auditing.

MONG those that should be men-
tioned, because of the rapidity of
recording and the surety of action, are
the machines that assemble and assort
the accounting cards for balancing
purposes. Equipped with magazines and
12 pockets, these modern-day genii
work with more than human precision,
indicating the figures in all 12 columns
and by their aid the freight accountants
may make known-the total debit to all
agents connected with their respective
shipments, no matter where the com-
modities originated.

But this is quite another story in it-
self. While the outside of a railroad’s
general office building is quiet and
serene, the inside is buzzing with fas-
cinating activities. Of course, the life
inside depends upon the loaded cars
outside.

Thus, the peregrinations of any
freight car, moving at any time, whether
full or empty, can always be traced
in the record kept at headquarters.
The car may be on the Canadian Pacific
or Canadian National bound for
“home” with a load of dressed lumber;
delivering coal to the Great Lakes;
down in Florida being loaded with fruit;
or in Kansas; but wherever it be its
location is recorded. The cars are kept
moving as promptly as possible but the
business of their movement and the
accounting thereof is difficult to mas-
ter. Ask any railroad man!

Checking the items totaled by the tabulating machine against the card that has

been punched for record purposes, saving much valuable time in auditing



NEW PLANETARY DISCOVERIES

By HENRY NORRIS RUSSELL, Ph. D.
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HE discovery of minor planets has
fairly been put on a basis of mass
production.

In the old heroic days the observer,
with great labor and pains, made him-
self a chart showing all the stars in
some given region of the sky near the
ecliptic; then he went over this region
again and again comparing each star in
his field of view with the chart. An
interloper might be a variable star
which had brightened up since the chart
was made, or it might be a planet which
had moved into the field. Only by later
observations could it be told which of
these discoveries had been made.

Now, of course, the discoverer works
by photography. With a wide angle lens
of large aperture—preferably a pair of
them if he can afford the luxury—he
makes an exposure of two or three
hours, and obtains a plate which may
show tens of thousands of stars. The
average asteroid moves enough during
such an interval to make its image a
definite trail which can be picked out
at once among thousands of point-
images of stars. Defects on the plate,
rare in any event, can be eliminated by
means of a simultaneous exposure with
the twin camera.

HIS method, as was once told in

these columns, was invented by Prof.
Max Wolf of Heidleburg and his ob-
servatory is still active above all others
in this field. Dozens of new planetoids
are found every year and those already
known are picked up again at such a
rate that, were all existing records de-
stroyed, they could substantially all be
rediscovered in a decade or two. Usu-
ally the newly found bodies are of no
special interest—just one more bit of
work for the observer who measures
their positions and the computer who
works out the orbit. But once in a while
it still proves true that “there are as
good fish in the sea as ever were
caught.”

On March 12 of the present year E.
Delporte of the observatory of Uccle,
in Belgium, found on one of his plates
the trail of an object which attracted
attention at once by its unusually rapid
motion—nearly two degrees a day in
a northeasterly direction. This suggested
a comet, for most planets when in op-
position to the sun, as this object nearly
was, are moving eastward in space
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slower than the earth and so 'seem to
drop back to the westward. Even with
powerful telescopes, however, it pre-
sented the sharp starlike appearance of
an asteroid and when a really reliable
orbit could be calculated it turned out
indeed to be one. Several computers
have derived orbits which agree so
well that there is no doubt left that
the period is close to 2.7 years, the
inclination 12 degrees, and the eccen-
tricity of the orbit 0.44. The planet’s
greatest distance from the sun is 259,
000,000 miles and the shortest distance
100,800,000 miles—only 8,000,000 miles
greater than that of the earth. At this
point—the point marked P in Figure 1
—the planet’s orbit is about 9,000,000
miles north of the plane of the earth’s
orbit. The closest approach of the two
orbits comes nearly half way between
the points N (the node) and P (perihe-
lion), at a distance of 9,500,000 miles.

This was very nearly the situation of
the two bodies ten days after the dis-
covery. They were then almost in line
with the sun—the asteroid about a de-
gree ahead—and only 10,000,000 miles
apart. The little planet moved fast in
this part of its orbit—a little faster

than the earth—so that the two kept
almost in line with the sun as they
moved around it, the planet gaining a
little, as shown by its apparent motion.
As it receded from the sun its motion
slowed, and the earth caught up with
it again on June 9. But by this time
the two were 33,000,000 miles apart.

This interesting object should be ob-
servable for two or three months to
come, though as it recedes it will be-
come very faint, and before it is lost
to sight there should be material for
calculating a really reliable orbit. When
next it comes into opposition in October
1933, it will be on the far side of its
orbit, about 250,000,000 miles from the
sun and 160,000,000 miles from the
earth, and it will look only 1/1700 as
bright as it did this spring. It was then
of the 12th or 13th magnitude and
next time will be of the 20th or 2lst.
This is less than 1/100 as bright as
Pluto, and just at the limit of faintness
which can be detected by long expo-
sures with the greatest telescopes. It is
therefore very improbable that the new
asteroid will be observed again until
another favorable opposition occurs
and, by that time, it may be lost unless

Figure 1: Orbits of the earth, Venus, Mars, and the newly discovered asteroids.
P marks the point on each of their orbits which is nearest the sun. N is the node,
the point where the planet, moving in a direction opposite to that of a clock
hand, comes up through the plane of the paper. N’ is the other node, at which
it descends again. The sun is supposed to be situated in the middle of the sketch
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unusually careful observations are made
this summer.

It is easy to understand why it was
not picked up before, but it is a great
pity that it was not, for it came nearer
us this spring than any known planet
ever was before. By a suitable campaign
of observations from different parts of
the earth its distance could have been
determined with even a greater per-
centage of accuracy than that of Eros
the year before, and the scale of the
whole solar system still more precisely
defined. We may have to wait many,
many years before so favorable a chance
happens again.

HE second object, discovered at
Heidelberg by Reinmuth on April

24, is still more remarkable. It was mov-
ing westward in the heavens, but at
the unusual rate of more than a de-
gree a day, and was therefore carefully
observed. The early orbits by different
computers agree closely enough to make
it clear that at perihelion this body
comes far inside the orbit of the earth,
and even within that of Venus. The pe-
riod is about 134 years and the inclina-
tion of the orbit small—only six de-
grees. Like Delporte’s asteroid it was
very near the earth when discovered,
and came a little closer soon after. It
was in opposition on April 23rd, at a
distance of 17,000,000 miles. On May
15 it reached its minimum distance—
only 6,000,000 miles! On June 4 it was
in conjunction with the sun and about
15 degrees south of it in the heavens!

This body is still more likely to be
lost after the present apparition and it
is to be hoped that observations will be
continued as long as possible. Its ap-
pearance shows that it is a planet, not
a comet.

These two new planets must be
among the tiniest bodies known to as-
tronomy. Our only way to guess at their
size is by the amount of light which

Luurtesy of Czn:l Zeiss, Inc.

An 8-inch astrographic telescope
at the Observatory of Torino, in
Italy. Here a visual telescope is
combined with a telescopic camera
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they reflect. If we assume the low re-
flecting power of the moon, Delporte’s
planet comes out rather less than one
mile in diameter and Reinmuth’s a
little smaller. With the high albedo of
the asteroid Vesta they come out only
half as big. If such an object could be
let down gently on the earth’s surface
it would be no bigger than a fair-sized
mountain.

There must be enormous numbers of
these small asteroids. At ordinary dis-
tances of a hundred million miles or
more they stand no chance of being
detected. Only those which happen to
come very near the earth’s orbit are dis-
coverable, and then only when all cir-
cumstances ' conspire to produce an
actual close approach to our planet.
Yet two of them have been found in a
single year! We may expect further
discoveries of the same sort now and
then for decades to come.

THE present occasion may be ap-
propriate to speak of quite another
discovery relative to a planet which has
received a good deal of publicity.
Adams and Dunham, photographing the
spectrum of Venus with the 10-inch
telescope, the great coudé spectroscope
(which is fixed in a constant tempera-
ture room and fed with light by an
auxiliary mirror), and the new red-
sensitive plates, have found a group of
sharp absorption bands in the infra-
red which they announce as due to
carbon dioxide. No such bands appear
in light which has traversed the earth’s
atmosphere, even from the setting sun.
But this is not surprising, for carbon
dioxide is present in but small propor-
tion on earth—Iless than 1/3000 of the
whole atmosphere by volume. A layer
12 feet thick is equivalent of the whole
amount between us and the zenith.

If some vast coal fire could rage on
the earth’s surface until all the oxygen
of the air was exhausted, the amount of
carbon dioxide in the atmosphere would
be increased a thousandfold. The
amount locked up in a chemical com-
bination in the world’s limestone is
vastly greater. It may then require a
mile long column of this gas, or even
more, to bring out the bands strongly
under laboratory conditions.

The identification of one more fa-
miliar substance in a neighbor planet
is always of great interest, but in the
present case some popular writers have
interpreted the new discovery as in-
dicating the possible presence of life
on Venus. To the writer this appears
very doubtful. The atmospheric essen-
tials for life such as we know are oxy-
gen and water vapor. No spectroscopic
evidence of these has been previously
found at Mount Wilson, nor do Adams
and Dunham report it now. An atmos-
phere rich in carbon dioxide, and de-
void of oxygen, seems far nearer
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Courtesy of Carl Zeiss, Inc.
A double telescopic camera for the
University of Stockholm, Sweden.
The second “barrel” is hidden by
the nearer one (16-inch objective)

what might be anticipated on a planet
not generally different in composition
from our own but on which life for one
reason or another had never developed.

REE oxygen is an extraordinarily

active substance to be found perma-
nently in an atmosphere. We are so
used to it that we tend to forget this.
There are many processes on earth,
such as the decay of organic matter
and the weathering of rocks, which take
oxygen out of the air, and only one
process which restores it—the growth
of green plants. There is strong reason
to believe that in the sun, whence the
planets were doubtless born, there is
not nearly enough oxygen to combine
with all the oxidizable elements. It ap-
pears probable therefore that the
planets had initially no free oxygen in
their atmospheres, though oxygen com-
pounds such as H.O and CO. may have
been abundant, and that the oxygen now
present on the earth and Mars has been
liberated by the action of vegetation.

If carbon dioxide is present in great
abundance on Venus this confirms
rather than opposes the conclusion al-
ready drawn from the absence of lines
of oxygen and water vapor. Our near-
est neighbor among the planets bears
every available evidence of being a life-
less globe.

It will be of great interest to learn
whether these new bands appear also
in the spectra of Jupiter and Saturn,
which no one supposes to be the abode
of life. If not, it may be that their sur-
faces are so cold as to freeze out all
the carbon dioxide into Dry Ice. Further
observational work may lead here to
new discoveries.—Princeton University
Observatory, June 24, 1932.



THE MUSCULAR POWER OF INSECTS

sess external skeletons, or rather,
hardened integuments within
which the active organs function, must
necessarily depend very largely upon
muscular power that acts dif-

THOSE myriad creatures that pos-

By S. . AARON

Another kind of muscle with which
the insects are endowed is the ten-
donous muscle made up of more or less
strong fibers for the purpose of pulling
and operating by either one or the other

lever principle. These tendonous mus-
cles are composed of non-striated and
transversely striated fibers or cords, the
latter being uniform, smooth, and much
stronger than the uneven, often longi-
tudinally striated muscles.

ferently from that of the crea-
tures with internal frame-work,
the vertebrates, as the so-called
higher animals are termed.
With very few exceptions the
muscular attachments on the
bones of fish, frogs, snakes,
birds, and mammals are be-
tween the joint and the desired
operation, thus being levers of
the third class, the power being
between the fulcrum and the re-
sistance. The exceptions are
generally partial, a divided
power between levers of the
third and first classes, as in the
femur and the forearm of the

SFA
elephant and the metatarsals of &

N the legs of the grass-

hoppers, crickets and so on,
the tendonous muscles are em-
ployed throughout all the joints,
even operating the femur from
the thorax, working upon or
sometimes through the basal
joint of the leg. The powerful
leaping femur and tibia of the
posterior pair of legs are ad-
mirably endowed with muscles
attached to the inner walls of
the broadened femur and by
their length being capable of a
very great extension. The lever-
age is of the first class; it is re-
markably “in reverse;” that is,

the ungulates and carnivores.

With the invertebrates there
is a very exact combination of
these two attachments and ex-
ertions of power, the muscles
of course operating upon the inside and
never the outside of the skeleton. Thus
there are often in the same operated
part levers of the first class working
on one joint and levers of the third
class on another and closely related
joint, or in many cases the operation
of one member requiring a great or
special power is effected by both the
principles acting together, as will be
further explained.

N all animal life there are no mus-

cular levers of the second class.

Singularly adapted to the external
skeleton or ‘“case” of the insects and
their allies—the spiders, scorpions,
centipedes and crustaceans—is the soft
muscle that depends solely upon the
power of resisting condensation be-
tween confining walls. The consistency
of this mass is such as to permit no
pull; it is about like that of dampened
bread, or a ropy jelly, being bereft of
fibers or any considerable adhesiveness
and acting only by pressure. In the
thorax of some species this mass of soft
muscle is generally confined between
the body wall and vertical tendons of
considerable strength; in others the
tendons are lacking. These muscles op-
erate the wings only as levers of the
first class.
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Drawings by the author
a, lever of the first class. b, analogous cross-section
of house fly’s abdomen. ¢, lever of third class. d,
abdomen of digger wasp, showing muscular attach-
ments. e, terminal joints of the tarsus of a deerfly

Microscopic cross-section of thorax
of butterfly Vanessa antiopa, show-
ing the action of soft muscles that
raise and lower the wings by means
of pressure exerted on integument

it gains strength through the
relative distances from the pow-
er, fulcrum, and resistance, but
makes this up by the tension of
the ligaments. The construction
of the joint between femur and tibia,
not of the ball and socket type and
yet singularly adapted to a pivotal re-
sistance to wobbling, is such as to de-
mand the admiration of a machine de-
signer. Among all the leaping insects
of various orders this principle is com-
monly developed.

With the legs of beetles the tendon-
ous method is employed, working as
levers of both the first and third classes,
the latter with the attachment to the
body, the joint between femur and
tibia as with the grasshoppers. Both
joints are relatively powerful in the
terrestrial species, which are noted for
their strength principally as diggers.
The bodies of these beetles, as also those
of the elaters (snapping beetles, click
beetles), are necessarily powerfully
muscled, the elater possessing both
tendonous and soft muscles that oper-
ate each side of and through the joint
between the front and middle sections
of the body.

Most interesting are the muscular
developments governing the wings of
the rapid-flying insects. The compara-
tively weak-winged species, such as the
grasshoppers, most beetles, the true
bugs, some of the large-winged true
bugs, and the ants, possess chiefly
tendonous control, but the hornets,
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bees, stout-bodied flies (Diptera)
and the moths and butterflies, all
have the soft muscle control, the
mass wellnigh filling the thorax
transversely and longitudinally, thus
permitting great power and, by rea-
son of the pliability, extreme rapid-
ity of change from contraction to ex-
pansion, as shown by the stout-
bodied Diptera and the small dig-
ging bees.

Certain instruments high-pitched
to the tuning-fork yield correct in-
terpretation of the velocity of wing
motion; by this method it is ascer-
tained, however difficult of belief,
that the wings of bee-flies or Andre-
nid bees commonly attain many hun-
dred strokes per second. And these
are downward strokes, for by the
method of wing action the unresist-
ing posterior portion compels the
upward lift to be edgewise and can-
not add to the humming sound.

There has been a tendency to
doubt the evidence of the vibratory
pitch of sound as indicative of the
speed of a fly’s wing motion; it
seems incredible that muscular ac-
tion could be so rapid. The better to
indicate this the writer made a spindle
exactly the diameter of an Andrenid
bee’s body, fastened on its opposite
sides two small metal disks exactly
the size and shape of the wings
and, by means of a series of cord-
driven, solid pulleys from a cen-
tral, timed, hand-powered man-
drel and pulley, drove the
wing-equipped spindle at the
rate of about 600 revolutions
per second. The sound given
off was very near in pitch to
that of the bee in flight.

HE action of these soft mus-

cles, so soft that a pin point will
pick the mass apart almost as if it
were nothing but firm jelly, is quite
different from that which is commonly
described in the books on insect anat-
omy; there has, indeed, been very little
reference made to their operation. The
writer, in SCIENTIFIC AMERICAN for
October, 1904, touched lightly upon
this with reference to the comparative
flight of certain insect species. The in-
fluence upon the wing of the pliable
integument immediately above and be-
low the wing attachment to the body
has not been accorded the attention on
the part of comparative anatomists that
it deserves as a little understood and
possibly a deservedly understood prin-
ciple with regard to invention.

This soft muscle is sufficiently firm
and of a nature mechanically to resist
compression; acted upon by the volun-
tary nerves it expands and contracts
relatively in different places to effect a
pressure upon the pliable tegument
(external case, cover or shell) and to
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Hind leg of grasshopper, a, with joint
reflexed, b, extended. ¢, end of femur.
d, external view of joint. e, character of
the leg muscles, very greatly enlarged

Fore leg of beetle: a, extended,
showing ball-and-socket joint and
slight muscular leverage. b, reflexed,
showing fibrous muscle attachment

relieve the pressure on another part.
Thus the enfolding body wall above
the wing is forced outward and the firm-
ly attached wing is thereby forced to
take a downward inclination, the mus-
cle moving away to permit the tegu-
ment below the wing to fold or bend in-
ward. Thereupon, to lift the wing, the
expansion and relative contraction again
shift or change places; the tegument
below the wing is forced out, that above
gives way for the in-fold and the wing
is forced upward.

With the butterflies and moths and
the dragonflies this seems to be the only
and sufficient means of obtaining pow-
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erful wing strokes; with the large-
bodied biting flies, house flies, para-
sitic two-winged flies, and bee flies
there seems to be an auxiliary ten-
donous action on the wings, the mus-
cles of these being attached close to
the sides of the thorax and acting in
unison with the soft muscle. But
these tendons are very weak and it
is suggested that they serve prin-
cipally to hold the wing base in
place.

In no case that I have observed
does the base of the wing extend
within the body wall, as has been
described in diagrams; rather the
lobular attachments are supported
by extensions of the integument,
forming very effective fulcrums for
the great stress upon them.

HE muscular power of the legs
and bodies of insects compares
in development with that of the
wings; it reaches in nearly all spe-
cies an adequate need in accord with
the special development of parts.
The leapers, the diggers, the run-
ners are all endowed by nature with
such powerfully or rapidly expanding
and contracting muscles that the results
are often astonishing when the law of
diminishing proportions is not con-
sidered.

When studying the habits of

the common black carpenter ant,

Camponotus pennsylvanicus,

which is found all over eastern
North America and which
offers superior opportunity for
observation, I could not help
noticing the remarkable speed
attained in climbing from its
hunting-ground over a wide area
of grass and weeds to its colony
nest near the top of an old and
broken tree trunk ten feet high.
Measurements and timing with a stop
watch were easily obtained and marks
above and below where the busy little
workers passed were made.

An ant traveling with a dead spider
in its jaws, the victim weighing more
than its captor, ascended vertically
two feet in a small fraction under two
seconds. It measured one fourth of an
inch in length. A racing automobile
going at the rate of 200 miles per hour
travels about 24 times its length in a
second, but the loaded ant went verti-
cally 48 times its length in the same
time. Testing the speed of these ants
over horizontal surfaces showed no
appreciable gain.

But ants are not the swiftest of the
insect athletes. After wide observation
we may consider the funnel web spider,
Agelaena nevia, upon noting its dashes
from and into its tube-like lair. Prob-
ably nothing of its kind can move
faster, though no doubt some of its
eight legs are more of a hindrance to
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speed than a help; they aid in captur-
ing its prey. Timing one of these half-
grown fellows across my study table I
found that it ran more than a hundred
times its length in a second. Figure
what speed a car could make at a
proportionate rate! A locomotive
would cover 4000 feet per second
and run from New York to Los
Angeles in about an hour!

Leaping is somewhat akin to
running, in the matter of rapid
motion; it is the speed of the kick
that carries far. A pupa of the com-
mon red locust, Melanoplus femur-
rubrum, measuring three fourths of
an inch in length, leaped 40 inches.
An old man kangaroo, doing as well in
proportion to its length, could leap
over 200 feet! But it is the flea and
those tiny members of the Collembola
with an abdominal spring-piece, Smin-
thurus, that are the champion high and
distance jumpers. The flea cannot be
handily measured; the others leap
from lowly leaf to grass stalk with such
tremendous power that one covers a
distance of over 500 times its length;
in other words, though not more than
1/50th of an inch long, it leaped over
10 inches. If Mark Twain’s Calavaras

s

The thoracic muscles of a beetle.
a, with the prothorax bent down.
b, socket joint of pro- and meso-
thorax. ¢, prothorax bent up. d,
striations in tendons. e, longitudinal
fibrous tendons. f,socket joint of the
pro- and mesothorax pulled apart

frog could do as well in proportion it
could have leaped 100 feet and a man
of ordinary height, measuring his body
and head in a stooping position, could
in one standing jump cover nearly a
fourth of a mile and go to the top of
the Empire State Building without dif-
ficulty!

Folsom, in his “Entomology,” makes
the declaration that there has been

£
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Microscopic view of wing attach-
ment of a beetle, showing tendon-
ous muscular control. @, muscles at-
tached to slight spur. b, curved spur
guided by forked projection, c.
The weak wings have limited ac-
tion. When folded, b slips from ¢

some exaggeration regarding the
strength of insects. There can hardly
be that, nor the need of it. He borrows
again the very simple formula of the
weight increasing by the cube but the
strength only by the square to account
for the relatively greater strength of a
small creature over a larger one. Citing
the muscular power of insects as mar-
velously greater in proportion to larger
animals he compares their pulling
strength which, because of varying sur-
face friction, is inadequate. A better
way is to test actual weight-lifting
strength and for this purpose the writer
prepared small bags of fine shot weigh-
ing from 1/8th of an ounce up. After
testing many species—the lifting power
of the down stroke of a cecropia moth,
the upward heave of an elater beetle
which hardly has a superior, and the
leg power of several digging beetles of
the Scarabidae—that busy fellow, bee-
like in flight, the Euphoria inda,
acquitted himself most remarkably,
though it was later fully equaled by
the long, shiny black Lucanid that is
over an inch in length and very com-
mon—Passalus cornutus. Very likely
any one of the so-called tumble bugs is
equally powerful.

ILING bags of lead on these fellows

was a real joy; the subjects were
not hurt. They did their best to crawl
off with the weights. Merely crawling
out from under the bags was not
counted.

The Scarabid weighed only 4%o0
grains; it lifted 8% ounces, over
850 times its own weight. The Lucanid
weighed 6 grains and lifted 11%
ounces. An elephant lifting as much
in proportion to its weight could, if it
weighed 3 tons, walk off with a load
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of 2500 tons, the weight of a ship!
And there we have the subject of
comparative weight and strength with
all its illusions shed, if there really are
any. Though liars will figure, the
facts are too plain and too easily
proved to admit exaggeration. But
one more comparison remains,
touching relative weight and mus-
cular power in proportion to
gravity, and it can best be illus-
trated by experience.
A man falls 20 feet and is
injured—muscles strained, bones
broken, ligaments torn, contusions
suffered. A mouse falling the same
distance runs away, unhurt. The dis-
tance 1s 32 times the height of a man;
it is over 60 times that of a mouse. A
rat falls 50 feet, 100 times its length,
and is killed or maimed, a cat likewise,
from a height 40 times its length. Drop
a beetle, a caterpillar, a pupal grass-
hopper (no wings), or an assassin bug
100 feet and it is not the least harmed,
though the height is fully 1600 times
that of the insect length. A flea or
Sminthurus might fall from the height
of the Empire State Building and con-
sider it a jolly experience. Of course,
atmospheric resistance gives the bulk
of the answer; also the height of the
organism is not the true criterion in
physics.

Elater beetle or click beetle, in
which the muscular action of the
pro- and mesothoracic joint is very
powerful and rapid. a, the upward
bend, is to toss the insect in the air
when on its back or to jar it from
the bill of a bird. b, the downward
bend, is not so powerful. ¢ is the
auxiliary soft muscle. p is the
prosternal projection to guide the
body bend, preventing the beetle
from “clicking” sidewise, as it were



A MASTERPIECE OF MUSEUM-CRAFT

Right: The largest existing
monument of Greek sculpture
is the Pergamon altar from
the Hellenistic city of Perga-
mon in Asia Minor, re-erected
in a specially built museum
in Berlin. It is 124 feet long.
The altar, dedicated to Zeus,
dates from about 180 B. C.

Below: A great achievement is
the reconstruction of the Ish-
tar Gate at Babylon and of the
procession-way leading up to
it. The tiles, in polychrome,
add to the reconstruction. It
has been restored in the Near
East Museum in Berlin adja-
cent to the Pergamon Museum

HE Pergamon Museum in Berlin, Germany, has taught

an object lesson in museum technique which is an out-
standing achievement in museum-craft. Here at last is a
thoroughly honest attempt to reconstruct ancient master-
pieces of architecture and to exhibit them without irrelevant
distractions. The lighting is admirable, the walls are bare,
the floors are of marble of appropriate color, and the labels
are unobtrusive. The visitor is put in direct contact with the
past without interference from externals. This new and
scientific spirit is best evinced in the Pergamon altar room
which contains the great frieze which formed the artistic
decoration of a huge marble altar to Zeus (and perhaps
Athena) on the Acropolis of Pergamon, a Hellenistic city
of Asia Minor. It represents a contest between the gods and
giants, and was probably erected by King Eumenes II, about
the year 180 B.c., in honor of his decisive victory over the

Two immense columns from Baalbek, the ancient Heliopolis in Asia
Minor, in the Roman Hall of the Pergamon Museum at Berlin. On the
floor in the foreground is a mosaic from a Roman house at Miletus

‘.\':-.:'

Gauls in Asia Minor. The altar has been reconstructed so as
to exhibit the sculptures in their original position. It is per-
haps the largest existing monument of Greek sculpture and
rivals in importance the Parthenon sculptures in the British
Museum. It forms a rectangular platform 30 feet in height
and 124 feet in length. A flight of steps 65 feet wide leads
up to the top.

In the adjacent Roman Hall there are two columns from
the magnificent temple of Baalbek and a mosaic from a
Roman house at Miletus. In the Near East Museum, con-
nected with the Pergamon Museum, is to be seen another
great achievement—the reconstruction of the Ishtar Gate at
Babylon and of the procession-way leading to it. As the tiles
are polychrome they add greatly to the imposing effect. A well-
lighted model and a plan enables one to grasp immediately
the place and functions of the originals in Babylon itself.
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RADIO IN THE FOREST SERVICE

New Transmitter-Receivers, One Weighing Only Ten

Pounds, Are to be Thoroughly Tested This Year

By A. GAEL

NE of the most important factors
—one of the most necessary
weapons—in fighting forest fires,
as in modern warfare, is communica-
tion. Battles have been lost both on the
firing and on the fire line through lack
of adequate communication.
Present-day communication in forest
fire work is largely carried on through

One of the semi-portable radiophone transmitter-receivers set up in the field

SIMS O N*

for the forester, must be extremely port-
able; for, witlike military organiza-

tions, forest protection forces are made
up of small units—often one man,
sometimes two or three and occasion-
ally as many as 25 or 30.

When these units are stationed at
fixed points, as in the case of guards
and lookouts, they are probably best

under actual operating conditions. The aerial is strung between near-by trees

radio or telephone facilities. The For-
est Service maintains an extensive net-
work of telephone lines, totaling ap-
proximately 40,000 miles and this
mileage is being increased every year.
This is not a complete system, but is
made up of thousands of short lines
which tie in with commercial lines serv-
ing National Forest areas. Until the
last few years, however, almost nothing
had been done with radio—not because
its potential advantages were not rec-
ognized, but because radio apparatus
in the proper form to meet the require-
ments of Forest Service use had not
yet been developed.

Radio, in order to be a practical tool

*In charge of the study of the application of
radio to forest-fire control in the National For-
ests.
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served by telephone but it becomes both
difficult and expensive to maintain tele-
phonic communication with mobile
units such as patrolmen, smokechasers,
and road and trail crews. It is in con-
nection with the mobile units that radio
offers interesting possibilities. But in
order that it be usable by, for example,
a smokechaser or patrolman, the ap-
paratus must be light enough for him
to carry in addition to his fire fight-
ing tools, food, and other equipment.
It must be so simple to operate that a
man with no knowledge of radio can
use it. It must furnish reliable com-
munication over distances of at least
10 miiles, the cost must be within rea-
sonable limits, and it must be so rugged
that packing over the roughest trails or
hauling over the roughest of roads will

not damage it or its component parts.

Unfortunately radio equipment of
this sort could not be found. An ex-
haustive search of the commercial and
non-commercial radio field yielded
negative results. Radio apparatus ca-
pable of fulfilling the rigid requirements
of Forest Service work was non-exis-
tant.

OREOVER, opinion was pretty
well divided among radio experts
as to whether or not it would be possi-
blé to “get out even a mile” in dense
forest with radio apparatus of even
pack-horse portability; as for using
apparatus light enough for one man to
carry—pish, and likewise tush!
Regardless of these opinions, the
potential advantages of radio communi-
cation in fire control work were so
manifold and so obvious that the For-
est Service decided to take a chance,
and a forest officer was asked to assem-
ble a radio transmitter-receiver for for-
esters. The result was a 79-pound com-
bined transmitter-receiver.! Field tests

Close-up view of the front panel of
the new semi-portable radiophone

of this set demonstrated that when it
was set up even under a dense forest
canopy, signals were transmitted tens,
and on occasion, hundreds of miles.
Seven of the sets were in service during
the 1930 fire season with gratifying re-
sults.

1Scientific American, Feb. 1932, ‘“Radio and
Forest Fires,” by Chas. E. Randall.
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It is significant that, though these
sets transmit code only, they were
operated without difficulty by men who
had no knowledge of radio. It is true
that communication was necessarily
slow until the men had memorized the
Continental Morse code, but neverthe-
less they were able to get their mes-
sages across from the beginning.

The 1930 tests were highly encour-
aging. They demonstrated that signals
from portable apparatus could be sent
over reasonable distances in moun-
tainous, heavily forested regions; that
inexperienced operators could use the
apparatus and could communicate by
means of code signals; that apparatus
having the requisite ruggedness could
be built.

HE results of the 1930 tests also
showed the need for two special
types of transmitter-receivers for two
altogether different types of service.
These were: (1) A general purpose
transmitter-receiver capable of trans-
mitting voice or code over a distance
of at least 10 miles to be used for com-
munication on large fires, communica-
tion with mobile units, such as patrol-
men and smokechasers, communication
with emergency lookouts, road crews,
and so on, and where, for one reason
or another,. telephone service was not
available. (2) code transmitter-re-
ceiver of the utmost compactness,
weighing approximately 10 pounds,
with a minimum reliable transmitting
range of 10 miles, to be used by smoke-
chasers in reporting on the condition
of fires to which they are sent and to be
used by scouts on large fires in report-
ing to their respective fire chiefs.
Accordingly, apparatus to meet these
requirements has been built. The larger
of the two—the general purpose radio-
phone—in its final form weighs, com-
plete, 59 pounds. (The weight may be
increased or decreased according to the
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size of batteries used). It is
housed in two small boxes; one
contains the set proper, the other
contains the dry batteries (dry
batteries only are used in both
types of apparatus), headphones,
and antenna. Putting the set in
operation is the essence of sim-
plicity. It involves three opera-
tions, the first of which is to
hang up the antenna and plug it
into the set. The antenna is a
single wire about 70 feet long
and is usually tied to bushes or
trees at any convenient height.
Second, plug headphones into
set. Third, plug in battery cable.
The set is now ready for opera-
tion. There is no tuning of the
transmitter, and the change-
over from “transmit” to “receive”

Upper right:

is done with a single switch. This
set has a reliable transmitting
range of 10 miles with voice and
25 miles with code.

The small code transmitter-re-
ceiver is also contained in two
packages—a box which houses
the set itself, the headphones,
and filament battery; and a small
canvas bag in which the plate
battery and antenna are carried.
Total weight of the set is about
1034 pounds. Putting this set
“on the air” is even simpler than
is the case with the larger radio-
phone.

Though this transmitter has,
in many instances, been heard
over distances of several hundred
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Panel of the ten-pound combination code transmitter-
receiver, with space for phones and filament battery. Above: Ten-pound
set in use. Left: Top view of set, case removed, showing compact layout

miles, the maximum reliable working
range is rated at 20 miles.

By an ingenious circuit arrangement
the transmitting tubes are also used for
receiving, which has made it possible
to incorporate in the set a “three tube”
receiver with a degree of sensitivity that
is unusual in so compact an outfit.
Fundamentally, the circuits used in
both sets are conventional.

Arrangements have been made to in-
stall 26 radiophone units and 93 code
units on National Forests of the North-
west this year. If results are satisfac-
tory it will mean another step towards
modernizing fire fighting, another re-
duction in forest protection costs, an-
other advance toward the ultimate goal
of making timber-growing profitable.



SOLO MAN—

A NEW FOSSIL. SKULL

By WILLIAM F. F. OPPENOORTH, E.M,,

WENTY-FIVE

years have past
since the author
came to the island of

Java as a member of the
Selenka Expedition
which, with the financial
aid of the Academy of
Berlin, had planned to
carry on extensive ex-
cavations at the famous
Trinil site on the banks
of the Solo River. This
was the same place
where Dubois in 1891-92
had found fragments of
a hominid, called by him
Pithecanthropus erectus, the “erect-
walking ape-man.” Though we col-
lected quite a number of vertebrate
remains, no more parts of the famous
“ape-man of Java” were encountered.

AFTER this expedition interest in the
bone deposits flagged. The Geologi-
cal Survey of Java, which service the
author in the meantime had entered,
was at least willing to continue the ex-
cavations, but technical and scientific
research work in the other islands of
the archipelago demanded all the avail-
able scientific men and time, and left
no opportunity for concentration on
vertebrate paleontology.

A few years ago, however, the Geo-
logical Survey of Java formed a party
to make a survey of the island, in
order to modernize the
existing reconnaissance
map, and this new survey
first of all had to make a
study of the extensive
Tertiary Period deposits
of the island. One of the
difficulties met with was
to - distinguish the sedi-
ments of Tertiary Period
from those of the Quar-
ternary Period.

Several excavations
were started, chiefly in
the neighborhood of the
Solo River, and these yielded many
thousands of fossil bones. One of the
oldest bone beds is that of Trinil
where Pithecanthropus was found 40
years ago. Much more recent is an-
other, also situated on the banks of
the Solo River, but farther downstream
near the little native village of Ngan-

154

The author in his study

M.R.LE., F.G.S.

Superintendent of the Geological Survey of Java

dong. This bed, discov-
ered by Mr. C. ter Haar,
the local geologist, is
the remainder of a ter-
race of the Solo River
laid down during the
Pleistocene Epoch. It
lies about 65 feet above
the modern stream bed
and has proved to be
extraordinarily rich in
bones. Within a few
months a rather big col-
lection has been un-
earthed, among which
are several splendidly preserved skulls
of mammals. Only a part of this col-
lection has been prepared, the greater
part of the bones being embedded in a
hard mass of calcified sand and gravel
that has to be chiseled away.

As far as can be determined at the
present moment, the find is that of a
typical Pleistocene fauna: tortoise,
crocodile, tiger, rhinoceros, pig, hip-
popotamus, deer, cattle, buffalo, stego-
don, and man. As Osborn explained so
clearly some years ago (“Men of the
Old Stone Age”), the Pleistocene age
of the river terrace, which rests un-
conformably on marls deposited in the
previous epoch, the Pliocene, may be
deduced from its height above the pres-
ent bed of the river. According to Os-
born’s deductions the Solo terrace

should date back to the Riss-Wiirm in-
terglacial stage if it is not a little older."

10n the system accepted by the majority of
geologists there were four separate advances
of the ice during the Pleistocene glacial epoch,
with three warm intervals between them. The
Riss-Wiirm interglacial stage was the one be-
tween the third and fourth ice advances.
Though it is variously dated by different au-
thorities, 100,000 or 150,000 years ago is per-
haps a median figure.—Ed.

Further investigations into the age of
river terraces in Java will be carried
on with the hope that it may soon be
possible to get an accurate correlation
with known Pleistocene sediments of
the northern hemisphere.

Among the many bones were discov-
ered some fragments and a nearly com-
plete skull of man. The latter afforded
a research on this new Java man, of
which a preliminary description was
recently published in the Wetenschap-
pelijke Mededeelingen van den Dienst
van den Mijnbouw, Scientific papers
of the Mining and Geological Survey
of the D. E. Indies, No. 20, (written
in Dutch, with an English summary).

TILL more recently a second skull
and a fine fragment of the frontal
part of a third have been found.

The interior of the first skull has not
yet been prepared, making it impossible
to give accurate measurements, but
some preliminary remarks may give an
idea of the great significance of this
discovery. The fully fossilised skull is
clearly not that of modern man, but of
a much more primitive type. The skull
is long, like all prehistoric crania. The
vault is low, the forehead flattened,
with a heavy ridge over the eyes. The
back part is broadened out, and has a
sharp ridge on the occipital bone. In
back view the skull’ shows resemblance

A comparison of different skulls. Left to right: Pithecanthropus (cast), Sinanthropus (cast),
Homo soloensis (Ngandong IV), Homo neandertalensis (cast), and recent man (Javan native)

to the Rhodesian skull of Broken Hill
in South Africa, also with that of the
Australian race.

2The maximum length is 195.5 mm.; maximum
width about 141 mm.,, so the cephalic index will
be between 72 and 73; height to glabello-inion
line 85 mm., which gives a calvaria index as
used by Schwalbe of 44.5; width at supra-or-
bital ridge about 115 mm.; width at constric-
tion behind supra-orbital ridge about 102 mm.;
bregma angle 45°.5.
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It has not yet been possible to
measure the cranial capacity, but a
calculation based on the method of
Lee-Pearson gives a capacity of about
1300 cubic centimeters. However, I
think this is too high.

From the pictures and measurements
it is evident that Homo (javanthropus)
soloensis, as I have named this man,
may represent a stage of human de-
velopment equivalent to that of the
Neandertal race.’

The occurrence of Javanthropus in
Pleistocene sediments of the tropics is
a fact of great significance in its bear-
ing upon the problem of human origin
and dispersal on earth. It is the first
neandertaloid skull outside Europe
whose age can be determined with ex-
actness. From this find we know that
in Pleistocene times there were at least
two parallel development series of hu-
man life. One was in western Europe
with Heidelberg man and Neandertal
man, and the other in eastern Asia,
probably in the late Pliocene Epoch,
with Pithecanthropus erectus, Sinan-
thropus pekinensis (Peking man), and
Homo soloensis. Therefore a common
ancestor of these two groups, if there
is one, must be sought in still older
deposits. In future there should be a
greatly enhanced attention devoted to
bone deposits of Pliocene age.

HENCE man evolved is a question

still to be solved. The first as
well as the majority of known finds
of human remains have been made in
Europe, but Europe is not supposed to
have been the locality of the origin
of mankind. Osborn has brought up the
probability that Asia, especially the
dryer plains and plateau regions of
central Asia, should be the birthplace
of mankind. These regions, the Desert
of Gobi, have been explored by the
American Museum’s Asiatic Expedi-
tions. Osborn’s idea was supported by
Matthew and recently also by Black.
After the discovery of Sinanthropus the
latter pointed out that from eastern
Asia all along latitude 45° there is a

3Neandertal man was also contemporary in
Europe with the times (Riss-Wiirm) cited by
the author.—Ed.

SCIENTIFIC AMERICAN

Ml N o

155

—

PP BT T

Excavation No. 1, in the Solo River terrace at Ngandong. Here the
fossil skulls of Homo soloensis, the Solo man of Java, were discovered

strip of territory, extending between
the Yellow River and the Caspian
Basin, which is free from major moun-
tain barriers, and accessible to western
Europe along the northern Black Sea
littoral and through the Danube and
Rhine valleys. Along this route, the
only practical open way, a relatively
rapid east and west dispersal of land
animals from a common center of origin
must have been possible.

The accuracy of this theory might
have been established by the above-
mentioned American expeditions had
they been allowed by the Chinese to
continue their work in Asia. Alas, be-
fore they were stopped, they discovered
no fossil human remains in central
Asia. If this had happened it would
have been of very great interest, for
the following reason: The oldest and
most primitive hominid, Pithecanthro-
pus, was found on the island of Java,
in the tropics. Now we know that in
the Pleistocene there existed at several
different times a land connection be-
tween the Dutch East Indies and Asia,
and therefore it is not at all impossible
that a dispersion of human life started
from the tropics, where the climate has

always been a favorable one for man.

From this we infer that there is still
another possibility, which an examina-
tion of the several skulls reproduced
in these pages will corroborate. This is
the possibility that the offspring of
Sinanthropus emigrated to Europe and
gave rise to the Neandertal race, while
Pithecanthropus evolved in the tropics
into Homo soloensis, Homo wadjaken-
sis (Wadjak man, a skull found 60
miles east of Trinil in 1889), and the
Australian race. In this second cate-
gory we include the Rhodesian man
from Africa.

However, the very scarcity of finds of
early human remains always makes
such suppositions very hypothetical,
and we shall require many more facts
before we can have any certainty about
the exact manner of spreading of man
on earth. With regard to the origin of
man we now know that only the de-
posits of the Tertiary Period can be
expected to give light on this problem.
There are indications that we should
look for that light in Asia and espe-
cially, perhaps, in the tropics. For this
reason it will be of much interest to
continue the researches in Java.

Three views of the skull of Solo man. Left to right: Frontal view, right lateral view, and back view. The lateral view re-
veals the heavy supra-orbital ridge, the flattened forehead, and the odd sharp ridge on the occipital bone at rear of skull



NEW NOTES ON ANCIENT MAN

IR ARTHUR KEITH, noted Scot-
S tish anatomist-anthropologist of

London, in commenting on the
Homo soloensis discovery described in
the two previous pages, states that he
regards Homo soloensis as an ancestor
of the modern Australian aborigine
and a descendent of Pithecanthropus—
a half way stage in the evolu-

By ALBERT G. INGALLS

have been found in the cave.” More
recently such evidences—worked tools
and remains of hearth fires—have actu-
ally been discovered and specialized
publications’ now describe them. The

back to immense antiquity, before man
had acquired his present form.” It
doubtless will tend to support another
growing suspicion—that the half mil-
lion or million years commonly assigned
to man’s antiquity during the past dec-
ade or two will prove to be too short.
The proof that man made rough tools
half a million years ago implies

tion of the one from the other.
This, he points out, tends to
show that our living races each
have a long independent his-
tory. Homo soloensis had a
much larger brain—higher skull
—than Pithecanthropus but was
far short of the most primitive
modern race in this respect.
New light has recently been
shed on the already famous
Sinanthropus discovery. Flaked
implements and evidences that
the Peking man used fire have

a much longer background for
the slow cultural acquisition of
even this degree of skill.
Another find of major im-
portance has been made in Pal-
estine. Eight skeletons of what
were supposedly Neandertal
men were found in the Cave of
the Kids near Haifa, by the
Joint Expedition of the Amer-
ican School of Prehistoric Re-
search and the British School of
Archeology. The former is un-
der the direction of Professor

been found. Readers will recall
that, in 1926 and 1927, in a
cave 37 miles from Peking
(Peiping), China, three human fossil
teeth were discovered. In 1928 parts
of some jaws and skulls came to light.
In December, 1929, the almost complete
skull of Sinanthropus was discovered
in the same cave. The find proved to
be of major importance, comparable to
that of Pithecanthropus, Piltdown man,
Heidelberg man, and Rhodesian man,
according to Sir Arthur Keith, and “the
most impressive and significant dis-
covery in the whole of human paleon-
tology, according to another noted
anthropologist, Professor G. Elliot
Smith of the University of London.

HESE discoveries were described by

Professor Smith in the SciEnTIFIC
AMERICAN—]une, September, and No-
vember, 1930. Sir Arthur Keith places
Sinanthropus on a branch of the human
tree springing from the main human
stem at the opening of the Pliocene
Epoch, earlier than the Piltdown man
and the neandertaloids, though later
than Pithecanthropus; not, however as
our own direct ancestor, which remains
to be found. This does not, of course,
mean that the specimens found in China
are of that age (7,000,000 years) but
only that their own ancestors were
probably the same as ours at that time.
The Sinanthropus specimens are prob-
ably about 500,000 years old, possibly
1,000,000.

In the latest of the three ScienTiFic
AMERICAN articles cited above, that of
November 1930, Professor G. Elliot
Smith said; “So far no worked tools
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Courtesy Illustrated London News
Cross-section of the cave near Peiping. The skull
pieces were found at SB (top, left). Note Layer 4

layer marked “Sandy Layer 4,” in the
center of the diagram, which is repro-
duced from the ScIENTIFIC AMERICAN
article published in September 1930,
has been found to contain an abun-
dance of disintegrated charcoal from
wood fires—old hearths like those so
familiar to students of cave-dwelling
man in Europe. The layer is 25 feet
thick and we must therefore imagine
perhaps hundreds of generations of
primitive human beings, one after an-
other inhabiting this cave, maintaining
a more or less steady hearth fire and
living adjacent to it, very gradually
building up this deep layer of charcoal
interspersed with sand accidentally
brought in on their feet and otherwise.
The layer beneath Layer 4, the one at
5 Sa, is heavily impregnated with
hearth fire cinders and is as black as
ink. In the same layers the antlers of
deer were found. These had been cut
into lengths and used for flint tool
handles and as picks. Fragments of
cups made of skulls (still a custom
among primitive races) were found,
and further finds are anticipated as
the painstaking task of excavating this
cave slowly proceeds.

The result of this discovery has been
to accelerate the growth of an opinion
previously held by some students of
man’s ancestry—that “the beginning of
human arts,” as Professor A. Smith
Woodward, another noted British an-
thropologist, states it in Nature, “dates

1Bulletin of the Geological Society of China,
Vol. 2, pages 107-108; 109-147; 147-154. L’An-
thropologie, 1932, pages 1-17.

George Grant MacCurdy of
Yale, author of “Human Or-
igins.” This is not to be con-
fused with the discovery in 1925 of the
Galilee skull, nor with fragmentary
evidences of a Neandertal culture
found in Judea in 1928, or at Mount
Carmel in 1929, 1930, and 1931.

A vyear ago the first of the eight
skeletons was found by Mr. Theodore
D. McGown, field representative of the
American School of Prehistoric Re-
search. It proved to be a child’s skele-
ton bedded in hard travertine.

ARLY in the present summer seven

more skeletons were discovered and
these enabled anthropologists to deter-
mine that they were not Neandertal
man but were indeed, as had been sus-
pected, those of a new race of fossil
men, which Sir Arthur Keith has named
Paleoanthropus Palestinus, or “ancient
man of Palestine.” While the skulls
and bodies are primitive types, having
heavy supra-orbital ridges and curved
femurs which suggest the Neandertal
slouch gait, other features are quite
different. The skull is higher, and a
well-marked chin replaces the Andy
Gump chin of the Neandertal species,
though the mouth parts protrude in
ape-like fashion as in the case of Nean-
dertal man. The leg bones are longer
than those of Neandertal man. At the
time these notes go to press no illus-
trations are available.

Most of the other animals occur or
have at different periods occurred in
numerous species and genera, and man
is proving to be no exception. Still, why
should he be?



TROPICAL FISH

Sail Fin

Yucatan Sail Fin

An amateur’s aquarium filled with beautiful tropical fish

HE hobby of keeping and breeding tropical fish

is giving pleasure and recreation to thousands.

These fish are ideally suited to domestic quarters
of small size. The study of these finned pets has in-
troduced many to the subject of biology and has
aided in self-education. There is also a scientific
angle, because tropical aquarium fish are now being
used in biological and medical laboratories. The com-
mercial propagation of these fish is an industry of
no mean proportions and is constantly growing. One
metropolitan newspaper carries, every Saturday, half
a column of ads of hatcheries and importers. We find
whole stores devoted to the sale of tropical fish. Only
the other day in passing through the basement of a
great department store in New York we came across
a pet shop where about 50 species were on sale. The
prices run from 50 cents or less to 50 dollars or
more per pair, depending on rarity. On at least one
transatlantic ship a special room is given up to the
transport of tropical fish from Germany.

The New York Aquarium has yielded to the popu-
lar interest in small fish and has installed tiny
aquariums where some 200 species of little tropical
fish are kept.

Many of the tropical fish are desirable for outdoor
pools but they should be removed before the tempera-
ture falls below 60 degrees. They will thrive in a
room with a temperature of 70 degrees. An electric
aquarium heater is available when emergency heat-
ing is necessary. The well-balanced aquarium has
plant life to provide oxygen and the water is never
or rarely changed. Snails, tadpoles, clams, and other
scavengers serve to keep the aquarium clean. For our
picture of a balanced aquarium we are indebted to
Mr. J. Lingg, an aquarist of Yonkers, N. Y., and for
the pictures of fish, we must thank Mr. W. T. Innes
of Philadelphia, editor of a new publication, The
Aquarium, and the author of several books on the
aquarium.

Live-Bearing Piklet

AS PETS

Silver Dollar Fish

F

Braziliensis
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FOOD FOR A FLOATING HOTEL

The Supplies for an Ocean Liner’s Next Trip
Are Ordered While 1000 Miles at Sea

HE revictualing of a liner was sim-

ple in the old days when a ship

laid at her pier for days, but as
vessels became larger, faster, and ex-
ceedingly costly, quick turn-arounds
became imperative and a stay of only
14% hours in port is possible. The re-
victualing really begins at sea, two days
before land or lighthouse is sighted.
We do not mean that tugs or tenders
come alongside and make fast to the
speeding liner, but the net result is the
same.

When the vessel is about midway
across the Atlantic, a wireless is re-
ceived which states that, for example,
there will be in the neighborhood
of 1800 passengers on the east-
ward voyage. The chief steward
—that man of many parts—con-
sults the chief cook, who never
cooks anything himself but whose
advice is good, as to the supplies
on hand and what food will be
required to be put on board at
New York. The purser, as the
“treasurer” of the ship, verifies
the figures and gives the head-
ache-producing sheet to the assis-
tant purser in charge of stores.
That individual disappears and
presently comes back with a care-
fully coded wireless of intermin-
able length which reads some-
thing like this: “Nordlloyd New
York 33432, 51318, 44271 . . .”
and so on. The last two numbers
specify the quantity, the others
the items. On receipt of the wire-
less it is decoded and the land
commissary department gets busy
telephoning orders to the whole-
sale butchers, grocers, and fruit
merchants. The food must be
delivered at a certain specified hour.

In our August issue we mentioned
going through a square port in the side
of the Bremen. It is through similar
ports on the same “D” deck that the
provisions are put on board with the
aid of belt conveyors. Purser’s men on
the dock check the quantities and the
chief cook looks after the quality.

It might be supposed that the various
passenger classes are served different
grades of food but this is not the case.
There is no difference in quality but
there is in choice. The first cabin pas-
senger has 80 items on his dinner menu,
the second cabin passenger has 50 items,
the tourist class traveler 20 items, and
the third-class sea-goer ought to be con-
tent with only ten, for he gets a good
four-course meal with no limit as to
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quantity except his individual capacity.

On the “D” deck is the Main Street
of the ship—for the crew. The food
is taken to the routing room on this
deck and is then sent to the “E,” “F,”
and “G” decks below the water line, by
electric elevators. Space that could be
occupied by 200 staterooms is given
over to the storage of provisions. About
12,000 dollars worth of food is usually
put on board the Bremen and her sister
ship, the Europa, at New York, and of

The passengers and crew must like milk and
cream; they consume 3500 quarts each voyage

course more at their home port of
Bremen.

With a proper introduction to the
chief steward we are assigned one of
the commissary clerks as a guide. First,
we pay our respects to the chief store-
keeper, for he must know for what pur-
pose the rooms are being opened. He
has a tell-tale board where a miniature
lamp lights up when any door is opened.
Only seven men have the keys to these
Aladdin food caves. Some of the smaller
stores are kept in the storekeeper’s own
room.

The offerings look very tempting but
we doubt if the captain himself would
dare to abstract as much as an olive
from a jar, for all the accounts are
kept with true German precision and no
bank vault is better guarded than are

By ALBERT A HOPKINS

the stores. Of course, not all the rooms
are of equal interest, for the potato and
vegetable rooms are prosaic compared
with the cheese room and the sausage
room. The fruit room smells like a
tropical jungle. This would be about
the right place to introduce a table of
quantities of food but we will resist
our statistical urge and only mention
a few items selected at random.
Forty-two thousand pounds of
meat are consumed on a round
trip by the 3600 passengers and
975 members of the crew. Ninety
thousand pounds of vegetables,
40,000 pounds of fruit, 60,000
eggs and 25,000 pounds of fish
are among some of the items.

HE cold-storage rooms are

perhaps the most interesting.
Here the perishables are kept in
solitary confinement with the sen-
tence expressed in degrees Centi-
grade on the door. Every time a
door is opened a light flashes on
the board of the refrigerating en-
gineer in the engine room and if
the door is kept open too long
and the temperature rises he
sends up more brine through the
cooling system. The range of
temperatures varies from 42 to
46 degrees, Fahrenheit, for po-
tatoes to 23 degrees for fish and
21 degrees for ice cream. Most
of the vegetables are kept around
35 degrees.

People eat at sea and likewise do
they drink; but in the latter case no
supplies are brought aboard at New
York! The wine stores are constantly
being replaced on the other side; 15,000
bottles of wine are consumed each
round trip. We cannot say that the
steamship company puts any hindrance
in the way of passengers consuming
wines or liquors for they issue a wine
list of 40 pages. All tastes and all
purses can be accommodated. “Zeltinger
of 1898” can be bought for 63 cents a
bottle but if you have 37 dollars to
spend you can get a bottle of Hatter-
heimer Nusbrunnen Trockenbeeren
Auslese. This is certainly the high-
water mark for the wine connoisseur.
If you want to go in for quantity
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there is the “jereboam” or double mag-
num of champagne which should fur-
nish the makings of a good party at 20
dollars. If your taste runs to liquors
you can imbibe 100-year old brandy at
75 cents the petit verre. Six thousand
six hundred gallons of beer are carried
and consumed on each round trip. Of
course, the supply comes from the
other side. Without Miinchner and
Pilsener a German ship might as well
open the sea cocks and sink. Mineral
waters are provided in abundance.
Those who care for a sundae or an ice
cream soda can always be served at
an up-to-date fountain.

The bottles are all secured so that
there is no breakage. Some of the red
wines are divorced from their brothers
and sent aloft to enjoy a proper tem-
perature in a “cellar” between the
stacks. The wicked daughter of malt
and hops is kept cold in kegs. Cigars
are kept in humidors and the passen-
gers smoke 15,000 on a round trip;
120,000 cigarettes is about right.

On taking leave of the chief steward
he offered to show us, or rather have
us shown, the kitchens.

There are seven kitchens—one for
each class, one for the restaurant and

¥
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The chief storekeeper in his lair doles out some of the smaller packages and
oversees all. Whenever a storeroom door is opened he knows—ask him how

one for the crew. The first cabin kitchen
has 17 sub-kitchens such as “special
diets,” “vegetable kitchen,” “cold dish
kitchen,” as well as others that are just
as obvious. Those who desire Kosher
food can have it prepared under the di-
rection of a Rabbi.

A luxurious restaurant is provided
on the top deck with its own special

Left: A choice of 150 vintages may
appeal to you. Passengers consume
15,000 bottles each round trip.
Right: Yes, it is the real thing,
light or dark—6600 gallons in kegs

kitchen and highly trained stewards.
About 25 percent of the first cabin pas-
sengers prefer to eat here a la carte.
To these voyagers the line allows a 25
dollar rebate on the sum total of the
checks in lieu of furnishing regular
meals in the dining saloon. If you are
a bad sailor you might win out, but the
odds would be against you even then.

None of the chefs or the table stew-

Do you like such tasty things as hams, sausages, liverwurst and pork? Well, here
they are in the flesh and in cans and glass jars in a most attractive storeroom

ards is employed in this restaurant
unless he has had an apprenticeship at
one of the great hotels of one of the
capitals of Europe, such as Paris or
Berlin, for a period of at least five
years, and the stewards know all the art
and niceties of serving a meal in the
“grand manner.” Live turtles and brook
trout from an aquarium are among the
delicacies provided.

We may say that the chief steward is
probably the busiest man on the ship.
He is the social head of the ship and
it is his duty to see that the passengers
have a good time. He runs the shops in
“Peacock Alley,” the bars, the soda
fountains, the flower shop, the laundry.
He distributes some 18,000 letters and
2000 packages. He also must collect
about 12,000 dollars from the pas-
sengers at the end of the voyage, for
there comes a day all too soon when
the piper must be paid.

When we surrender our landing per-
mit at the bottom of the gangplank
we are struck with the immensity of the
great ship we have just left which is
really a great mobile “Grand Hotel”
where individual taste is catered to as
is rarely done on land.



The type of gun being made centrifugally, the largest so far attempted: Three-inch anti-aircraft guns

WHIRLING MOLTEN STEEL
TO MAKE GUN CASTINGS

By

STEVEN L. CONNER

First Lieutenant, Ordnance Department, U. S. Army

FTER years of research, the manu-
facture of cannon from cast steel
is now an accomplished fact.

Molten steel is poured into a rapidly
revolving mold where centrifugal force
shapes it to the form of the mold. The
result is a piece of ordnance superior in
many ways to anything heretofore pro-
duced.

The earliest successful cannon were
bronze castings. As the need for greater
strength became apparent, wrought iron
was used, frequently in the form of
hoops or jackets shrunk into place. The
first cannon for which sound engineer-
ing design was used was the famous
Rodman gun. Cast iron had been used
more or less successfully for a hundred
years or so when Rodman cast his
cannon. He used the internal powder
pressure curve for his external
shape—hence the fat-breech

A gun is a tube, closed at one end.
Within this tube high pressures are de-
veloped to propel the projectile. The
metal near the center is subjected to
high circumferential stresses by this
pressure, while the metal near the out-
side has but little work to do. Guns
must be movable, so weight enters as
an extremely important factor. Rodman
put the metal at the center under a
compressive stress by his method of
cooling. The result was that a higher
explosive pressure could be used, or a
lighter gun could be made. By wrap-
ping steel tubes with wire under ten-
sion, or by shrinking jackets and hoops
into place, guns of forged steel may
be made which are light in weight and
yet can withstand the highest chamber
pressure the artillery man calls for.

CAEBW SLGELGATION  CUEVES

HE advantages of the cen-

trifugal casting of iron and
steel for particular purposes has
long been recognized. Centri-
fugally cast iron pipes were
made nearly a century ago and
described in the December 1,
1849, issue of Scientific Ameri-
can. In our January, 1931, issue,
we described a centrifugal pro-
cess of casting steel ingots that
was superior to old practice.
Now the process has been ap-
plied to the manufacture of
steel cannon, as explained in the
accompanying article. In this
application, centrifugal casting
assumes a place of no little im-
portance in the scheme of na-
tional defense—T he Editor.

There are many reasons why the
centrifugal casting process is a notable
advance in the art of gun manufacture.
Improvements are constantly being
made in all forms of cannon, and types
now made immeasurably surpass any-
thing used in the World War. In the
event of a major national emergency in
the future, vast quantities of new artil-
lery will be needed very rapidly. From
a metallurgical point of view, forgings

for cannon must be of excep-
tional quality. Their produc-

guns of a few decades ago— ‘g g ' o //}g/f/f—ﬁgf tion is a long process, requir-
and cooled the metal at the T | | ¢ < ) < ing great skill and experience.
bore with water during solidifi- N N Equipment and personnel ca-
cation of the casting. This was [ X 6o  pable of the operations are
appm?(ilrlnal:elzr: ‘ ?lt)r‘lxt/empxran}:e- ] L/ \\ etxtremelfy hmlted.dg'nder :ll:e
ous with the Civil War. As the —7/— stress of war conditions, the
science of artillery progressed, ——z k’i’c Lo \:5 | 2, inevitable result is a sacrifice
the power of guns increased 7/# k \ Y of quality to quantity. Since
and their weight decreased ‘g \_\T\ Lt —\:.‘l_____ g steel must be cast into ingots
until finally the forged steel \ L~ y \ 4033 for forging, about one half of
gun came into being. By 1890 7 T 1 the total metal is wasted. Due
steel forged to shape was the | > Y - to the drawing nature of the
accepted ordnance material. “‘In Ly | » forging operations, the finished
Atte.mpts to make cannon by R R " B> forging is I.nuch‘stro‘nger in
casting steel were made, but WAL THICENESS the longitudinal direction than

were uniformly failures.
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Chemical analysis graph for three-inch gun casting

it is in the transverse direc-
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tion. For guns under five inches in bore
diameter, forgings must be made solid,
necessitating a difficult machining op-
eration involving additional waste.

Let us make a comparison of the two
methods of production. Starting with
molten steel, in the one we produce an
ingot. For a day this ingot is cooling;
for another day it is heating; and for
still another day it is soaking at heat.
Four days are consumed before the
rough forging has been produced, and
at least 35 percent of the original
molten steel has been discarded. This
forging is stronger longitudinally than
transversely; it is roughly round; and
it is solid.

In centrifugal casting practice, we
produce from the molten steel a round,
straight tube with a hole, accurately
round and truly centered, already in
it. Within 20 minutes of pouring, this et re : b : :
casting is ready to proceed to the heat- Figure 1: High frequency induction furnace being used as a lip-pour ladle

—

=

high grade molten alloy steel. This may
be conveniently produced in high fre-
quency induction furnaces in amounts
nicely adjusted to the requirements.
Figure 1 shows such a furnace being
used as a lip-pour ladle on a special
pouring car used for pouring into ro-
tating molds. Chill molds of excep-
tionally high chill ratio have produced
----- - q the best results. Figure 2 shows a group
K : of these molds. They are made of cast
iron in a single piece; the largest in the
illustration is 16 feet and three feet in
diameter at the large end. This mold
is designed to make a heavy three-inch
gun. The molds are bored internally to
the size of casting it is desired to make
and, of course, a separate chill mold is
: = : needed for each size of cannon. A suit-
o et RS R able machine, such as shown in Figure
A group of the chill molds used in the centrifugal casting machine 3, is needed to support the mold and

treating operations. The total discard
necessary is under 5 percent of the
gross weight of the molten steel. This
casting is in every way the equal of
the forging produced, and there are
three ways in which it shows a marked
superiority. It is as round as though it
had been turned on a lathe, and a hole
exists throughout its length. It has no
directional characteristics: that is, its
physical properties are the same in all
directions, transverse as well as longi-
tudinal. Due to the fact that the cast-
ing has cooled in shape under the
action of centrifugal force, a consider-
able segregation of the constituents of
the steel occurs. This is exceptionally
marked in the case of carbon, the
strength-giving element. The graph in-
dicates the results obtained by chemical
analysis of material at various posi-
tions in a two-ton casting for a three-
inch gun. We have our strongest ma-
terial at the center where the stresses
to be handled are the greatest. :

Satisfactory cast steel cannon require Figure 3: The machine used to support the mold and rotate it at proper speed
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rotate it on a horizontal axis. It con-
sists of a steel cylinder, motor driven
at the non-pouring end, mounted on
rollers. The inside of this cylinder is
bored to fit the external bearing sur-
faces of the chill molds. The molds
may be slipped in and are held in place
by studs through the exterior flange

i 7 A
nace are placed on the pouring car,
the sprue is fitted to the bushing, and
the steel is poured into the mold. Fig-
ure 4 shows a general view of the equip-
ment during the pour. The driving mo-
tor and the push-out ram may be seen
at the non-pouring end of the machine.

When pouring is completed, the fur-
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at the pouring end. The holes for these
studs are shown in Figure 3. Cor-
responding holes are drilled and tapped
in the end of the steel cylinder. Molds
are easily changed by removing holding
studs and sliding the mold out.

To produce a cast steel gun, the
proper mold is inserted in the machine
and preheated. The desired quantity
of steel is melted in the furnace. A
runner box, shown on the forward end
of the car in Figure 1, is prepared.
This is a built-up firebrick funnel con-
tained in the steel box and terminating
in a horizontal sprue of suitable size.
The mold is closed by a venting plug
in the non-pouring end and a bushing
at the pouring end to receive the sprue.
This bushing is shown wedged in place
in Figure 3.

When the steel is ready, the machine
is started and brought up to the desired
speed: 500 to 1500 revolutions per min-
ute depending upon the size of casting
being made. The runner box and fur-

Figure 5: A three-inch gun casting pushed out of machine after casting

nace is removed and the machine al-
lowed to spin until solidification is
complete. This time varies from 10 to
20 minutes depending upon the size of
the casting. A two-ton casting is ready
to strip in about 19 minutes. The pour-
ing car is removed and the machine
brought to a stop. A roller frame is set
before the mold and the casting pushed

Figure 4: Medium centrifugal casting machine with furnace in pouring position. Driving motor and push-out ram at left

out. Figure 5 shows a casting as re-
ceived onto the roller. The handling
ring at the large end is in place on the
roller to receive the casting. The sur-
face temperature of such a casting is
normally about 1000 degrees, Centi-
grade. It is immediately hung verti-
cally in a soaking pit and cooled very
slowly to room temperature. Figure 6
shows a 3000-pound casting after cool-
ing and cutting. A discard of about
three inches has been taken from each
end, disclosing the small cast hole that
is formed.

HE advantages of the cast gun may

be briefly reviewed. Simplicity of
manufacture and economy stand out.
The product is ideally suited for its in-
tended purpose: in fact no other method
of manufacture can produce a compara-
ble result. And most important of all,
from the military point of view, the
rapid production and uniform high
quality combined offer an excellent
solution to the knotty problem of sup-
plying modern artillery to the nation
in the event of a major national emer-
gency.

The process and equipment for the
production of centrifugally cast can-
non have been developed during the
past few years at the Watertown Arse-
nal, a manufacturing plant of the Ord-
nance Department of the United States
Army, by Colonel T. C. Dickson of the
Ordnance Department.

Figure 6: A 3000-pound casting after cooling and cutting. Note hole in end



TREASURE TROVE IN LOWLY ‘SWEEPS’

CRAP piles and dust heaps are not
S generally productive of wealth but

in the case of the jewelry trade
they are the basis of a thriving industry.
In the past most of the wealth in the
waste from such sources was lost be-
cause of the unscientific methods of
refining the waste. The waste products
include the sweepings from floors
where gold and silver are worked, and
even the water used in washing down
the walls, discarded woodwork, and the
workers’ clothing, including shoes. All
is grist to the refiner, who must be “on
the level” if he wishes to remain in
business, for competition renders him
immune to ordinary temptation even if
he were inclined toward it.

The waste material is first reduced
to powdered form and is then divided
and redivided. One part is assayed by
the smelter, another by the seller, a
third goes to an umpire (in case of a
difference), and a fourth is held in

reserve. Here indeed we have “check
and double check.”

HE waste materials seldom bear

even a remote resemblance to the re-
fined product later to be obtained. The
material is first sorted with the aid of
shovels into convenient piles. It is next
burned at high temperature until it
becomes thoroughly disintegrated. Later
it is ground until it is reduced to a fine
dry powder. A pile of a few bushels
of this dust may prove to be worth
100,000 dollars or more, and the assay-
ing of a sample must be carried out
with extreme accuracy. The entire con-
signment of sweepings is paid for ac-
cording to the percentage of precious

After reduction to powder the mass is divided
into four parts for assay by interested parties

metal found to be in the sample.

“Sweeps” and other fine mate-
rials are charged into a pug mill
in which they are mixed with
water before being transferred to
a blast furnace. The highest
grade of sweeps, concentrates and
similar materials, and also rich
copper bullions, are smelted di-
rectly in a cupel or test furnace.
The lower grade bullions are
charged directly into a converter.

Sweeps of medium grade and
other materials adapted to blast
furnace treatment are usually
smelted with lead as a carrier,
which is supplied by including
litharge (lead oxide) in the

charge. Lead pigs or lead bul-
lion from the blast furnaces are
charged into oil-fired cupels or
test furnaces, where they are sub-
jected to melting and air oxida-

A 5000-dollar barrel of “sweeps” as it is
received by the refiner, before crushing
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Large furnaces dry the “sweeps” as they come to the refinery from various
sources. This is the first stage in refining. Reduction to powder is the next step

tion. Litharge is formed as
a liquid floating upon the
molten lead, and is allowed
to overflow into pots or
molds. This litharge, being
lean in precious metals, is
returned to the blast fur-
naces to be used again. The
silver bullion, with its gold
and platinum content, re-
mains behind in the hearth
of the test furnace and is
ladled out into molds.

If the silver bullion is low
in gold and platinum, the
metal is cast in anode molds
and the resulting anodes are
sent to the electrolytic sil-
ver department. If, however,
there is a large quantity of

gold and platinum metals, the bullion
is cast into thin slabs which are treated
with concentrated sulphuric acid in
iron kettles. Silver goes into solution
and gold and platinum are held back
as residues. The silver solution is kept
in lead lined tanks and is precipitated
with copper. The residues containing
gold and platinum are treated electro-
Iytically.

The test furnaces also handle certain
original materials, such as high grade
bullions and concentrates, and rich
slimes from other departments, hence
much of the values contained in them
enter the silver bullion and are subject
to prompt recovery.

We are indebted to John Drake, Ex-
ecutive-Secretary of a national jewelers
association for our material.
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BUILDING SAFETY INTO AUTOMOBILE GLASS

When the safety glass in the door of a car is struck, it will crack
badly but will be held together by its sealed-in celluloid center

By BYRON C. FOY

President, De Soto Motor Corporation

AFETY glass is one of the truly
great discoveries of our generation.
Every year it prevents thousands of

accidents from causing grievous bodily
injury. It is enabling millions of men,
women, and children to travel in great-
er safety than ever before. And like
so many other “indispensables,” its dis-
covery was itself an accident.

It happened in the laboratory of a
French scientist named Benedictus, 28
years ago. He had been using a
bottle of collodion or some similar
cellulose nitrate in solution. By
some chance the solvent evaporat-
ed, leaving a skin of cellulose ni-
trate on the walls of the bottle.
Then, in rearranging his equip-
ment, Benedictus happened to dis-
lodge this bottle from its shelf and
it fell to the floor with a crash. It
shattered, but to the scientist’s
astonishment it retained its shape.
None of the particles was scat-
tered.

Now it is probable that Bene-
dictus would have completely for-
gotten this incident had he not
read in his newspaper, a few
days later, of an automobile ac-
cident in which a young woman
had been seriously cut by flying
glass. The two events connected
themselves in Benedictus’ mind,
and laminated safety glass was
the outcome. That was in 1904.

The modern type of safety
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glass that the wise motorist specifies for
his new car, differs very materially from
that which was in common use a few
years ago. Formerly, laminated glass
was made from window glass or sheet
glass. Naturally, it had all the charac-
teristics of that product and it must be
admitted that it gave rise to many mis-
conceptions, both among the general
public and among automotive engineers.
They believed, rather naturally per-
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Inspecting pyroxylin for defects, and cutting
sheets of it to the outline of a glass pattern

haps, that the defects of the product
were due to the laminating process
rather than to the glass itself.

Sheet glass is never a flat product
in the strict sense of the word. It al-
ways presents a wavy surface which
tends to distort objects that are viewed
through it or reflected from it. This
same characteristic remains when sheet
glass is laminated into safety glass.

It is very different with plate glass.
This starts out as a rather rough sheet
which is subjected to extremely careful
and exacting processing to produce
surfaces which are very nearly optical
planes and almost perfectly parallel
to each other. The result of this grind-
ing and polishing is to produce a piece
of glass that does not distort objects
which are viewed through single or
laminated sheets of it. Besides plate
glass, there is another raw product
used in the manufacture of the finished
safety plate glass and that is pyroxylin,
or as it is frequently called, celluloid.
It, too, has been immeasurably im-
proved during the past few years. De-
fects in the pyroxylin which were not
apparent under ordinary sheet glass,
became glaringly noticeable when plate
glass was used, and had to be elimi-
nated. Another source of worry—haze
—proved to be a defect in bonding
and this, too, was overcome.

HERE are several laminated safety

plate glasses produced in the United
States. The method of making one of the
better known is essentially as follows:

Two plates of 7/64-inch glass
are required for each finished
piece of Duplate. These are given
an intensive examination before
they are laminated, cut to size,
and matched up exactly.

From the inspection and cut-
ting room, the glass enters the
head of the assembly line, where
it is once again thoroughly scrub-
bed with water and pumice to
insure absolutely clean surfaces.
The pumice is removed by brushes
under a suction hood and the
glass continues on its way, next
encountering a small compart-
ment in which a large swinging
spray deposits a uniform coating
of a gelatinous adhesive over the
plates. Just beyond this point the
pyroxylin enters the line.

In the meantime, the pyroxylin
has run a gauntlet of inspections.
The rough sheets, just as they
were cut from the huge blocks of
raw pyroxylin, are first tested for
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the content of volatile matter. Then fol-
lows a close scrutiny under the all-re-
vealing light of Cooper-Hewitt lamps,
first against a black background and
then against a white. All defects are
marked and eliminated in one way or
another, usually by cutting a pattern to
avoid them. After this examination, the
pyroxylin sheets are cut to match exactly
their companion plates of glass and then
cleaned. No adhesive is applied to them.

Now we are back in the assembly
line. As the glass leaves the spray
room it passes through a drier which
removes the excess moisture from the
adhesive. Then comes the filling of the
“sandwich.” The pyroxylin sheet enters
the assembly line—an operator places
it upon a sheet of glass, then places
the companion plate on top.

Scrupulous care must be exercised
to exclude all dust and foreign matter
from the assembly line enclosure. The
air is filtered and the operators wear
dust-free clothing. Nevertheless, the as-
sembled glass and pyroxylin is again
examined to make certain that it is
flawless.

Up to this point we have been deal-
ing with three separate and distinct
parts of a whole, but from here on, one
individual unit is handled. The assem-
bly is placed between the faces of a
platen press, under considerable heat
and pressure, for a few minutes in
order to bond the edges thoroughly be-
fore the next step in the process. From
the platen presses, the laminated plates
are stacked on racks, usually on edge,
preparatory to being subjected to the
rather high pressures of the autoclave.

HIS autoclave is an immense verti-

cal steel cylinder, capable of re-
ceiving a plate 48 inches wide and 84
inches long. It is equipped with a sys-
tem of pumps for circulating the liquid
within and for building up the pres-
sure; with a pressure-tight cover which
can be securely locked in place; and
with a steam coil heating system for
raising the temperature.

When the laminated glass comes out
of the autoclave, its optical character-
istics remain unchanged. It has been
subjected to the compacting hydrostatic
pressure of 125 pounds per square inch,
and the unifying temperature of 240
degrees, Fahrenheit. Since the pressure
is uniform all about the plate, edges as
well as face, there is no tendency for
the edges to be pinched together as
was formerly the case, and the pyroxy-
lin is just as thick at the edges as it
is in the center of the plate.

Pressing in the autoclave is the last
essential step in the manufacture of
laminated safety plate glass. The rest
of the process is one of finishing the
edges. Excess pyroxylin is scived off
and the plates are then immersed in
warm, concentrated sulfuric acid. The
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acid penetrates the edges of the plate
and eats or etches out the pyroxylin
to the depth of about one eighth of
an inch. This is called grooving. The
grooved plates next go to the edge-
sealing wheels.

Edge sealing is accomplished by
forcing a cold resinous cement into
the grooves left by the acid treatment.
Such sealing is important, if not es-
sential, where the edges are to be held
in fixed channels in which moisture
may gather, but seems to be entirely
unnecessary on open edges. The object
of sealing or calking the edges is, of
course, to prevent the absorption of
moisture by the pyroxylin. The separa-
tion so often noticed in former wind-
shields was partly caused by moisture
penetration, partly by pinched or
strained edges, and partly by the evap-
oration of solvents.

The final step in the production proc-

A battery of pressing machines which complete the first step in the welding-

Start of the assembly line under
the rays of a mercury vapor lamp
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together process. The conveyor brings the glass sandwich from assembly room

Racks of preliminary pressed Du-
plate being lowered into autoclave

ess is grinding and polishing the edges,
where this is required. It is done by
edging machines and abrasive wheels,
and considerable skill is required to
produce smooth, rounded edges. The
laminated safety plate glass is then
ready to be packed and shipped. At
every step during the manufacture of
this new product, it is carefully in-
spected to insure perfection.

Another interesting development is
Multiplate, a bullet-proof glass intend-
ed for use in banks, cashier’s cages,
and the like. It is made up of a plate
of 7/64-inch plate glass, a sheet of
pyroxylin, a plate of 34-inch heavy
polished plate glass, a sheet of pyroxy-
lin and a plate of 7/64-inch plate glass.
It will actually stop a .45 Colt auto-
matic bullet. It is the thickest safety
plate glass made. At the other extreme
is Aerolite—made of the thinnest photo
glass and designed for use where weight
is the controlling factor, as in airplanes
and airships.



QUARTZ TAKES UP FIRE FIGHTING

ERHAPS there is no cry which
strikes greater terror to the heart
of mankind than the cry of “Fire!”
T o outwit fire, to control fire has been
a vital, constant problem. For countless
years men have listened fearfully, in-
tently for the crackle of blazing brush
in the forest; for the soft, licking noise
of flame in their wheatfields; for the
muffled roar of the marauder in their
homes. Concentration of population in
large cities increased the hazard, and
with the advancement of science, ex-
traordinary skill and ingenuity were ap-
plied to the invention of fire-fighting
apparatus.
First and last, however, water has
been man’s most powerful ally against

Transparent quartz tubing and
sprinkler bulbs formed from it

fire. But the difficulty lies in getting the
water to the fire and on the fire quickly
enough. The invention in 1875 of the
automatic sprinkler system (successor
to a more or less elaborate perforated
pipe system) provided an answer to
this problem. Developed by engineers
after long, patient experimentation, the
sprinkler system revolutionized fire
fighting. Heat from the blaze melts the
fusible solder of the sprinkler head at
a predetermined temperature, a flexible
diaphragm bends upward, a valve opens,
and a drenching downpour of water is
released. Thus the column of heat rises
to its undoing.

In spite of everything that skill and
ingenuity, caution and precaution
achieved, however, the nation’s fire bill
last year reached a staggering total of
500,000,000 dollars.

No major triumph having been scored
in automatic fire protection since the
invention in 1890 of the link and lever
type solder sprinklers, the recent an-
nouncement of a quartz bulb sprinkler
head by the Grinnell Company, of Prov-
idence, Rhode Island, created wide-
spread interest. For fire protection the
problem is not to create a device that
will withstand wear, but one that will
remain inactive over long periods and
then operate effectively in an emer-
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By GRACE LOCKHART

HE 2,000,000-dollar fire which

recently destroyed the famous
Cunard piers in New York sharply
emphasized the urgent need for
sprinkler protection of our largest
port, and directed attention to the
recent automatic sprinkler installa-
tion in New Orleans which pro-
vides protection for 26 miles of
waterfront property and more than
a billion dollars worth of merchan-
dise annually.—The Editor.

gency. Certain physical elements in-
herent in the solder type strut, such as
high fusing point, the fact that solder
is vulnerable to corrosion, and the ef-
fects of loading or dust coating on the
reliability of solder head action left the
door open for scientific skill to walk
in. It did, with quartz in its hands.

The use of quartz introduced an en-
tirely new principle of sprinkler head
operation. Fusible alloys as the con-
trolling feature are discarded. The op-
erating element of the new head is a
hermetically sealed quartz bulb which
contains a measured amount of liquid
that expands and bursts the bulb at a
predetermined temperature. This tem-
perature may be set wherever desired.
After extensive investigation of tem-
perature ranges, 135 degrees, Fahren-
heit, was selected as the lowest prac-
tical operating temperature. As there is
no progressive weakening of the quartz
bulb sprinkler, the environmental tem-
perature may approach the opening
point without affecting the bulb.

The cycle of operation causes sharp
fragmentation of the bulb with force
sufficient to break coatings of cement
dust or other factory dusts that would
be fatal to a solder type sprinkler. Lab-
oratory tests and actual fire tests have
established the fact that the quartz
bulb sprinkler operates in one half the
time of the solder type. A fire of suffi-
cient intensity to open a solder type
sprinkler in five minutes opens the
quartz bulb sprinkler in two and one-
half minutes. The opening cycle may
be briefly described as follows:

HE bulb is nearly filled with a

liquid, the remaining space being
largely a bubble. The liquid used is
chosen because of its low freezing point
—40 degrees below zero, Fahrenheit—
its large coefficient of expansion, slight
compressibility, low specific heat, and
the reluctance with which it retains air

in solution. Quartz bulb sprinklers have
been immersed in liquid oxygen at a
temperature of 295 degrees below zero
without injury.

When the head is exposed to rising
temperature, the liquid expands and
the bubble gradually decreases in size,
the air being forced into solution be-
cause of the increasing pressure. When
the air is dissolved and the bulb filled
entirely with the expanding liquid, an
almost irresistible force is brought to
bear on the walls of the bulb. At the
instant of rupture, the pressure is sud-
denly decreased and the air held in
solution is free to escape with an ex-
plosive action sufficient to shatter the
bulb regardless of loadings.

Each head is subjected to an internal
water pressure of 1000 pounds per
square inch, and thoroughly checked
in order to insure uniformity and de-
pendability under service conditions.

Microscopic examination of bulbs
after they are filled and sealed

The opening point, once fixed at 135,
175, 250, or 325 degrees, remains fixed
indefinitely. The sensitiveness, prompt-
ness, and effectiveness of the quartz
bulb in action, and its immunity to cor-
rosion renders the head particularly val-
uable for waterfront property.

Quartz, like gold or platinum is not
affected by time. It is a compound of
silicon and oxygen, and occurs in a
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wide variety of crystalline forms, rang-
ing from minute grains of sand to single
crystals weighing half a ton. As it is
an exceedingly hard material, it loses
its crystalline form only when subjected
to intense temperature (about 3000 de-
grees, Fahrenheit.) The resultant trans-
parent, glass-like substance has unusual
ability to resist sudden changes of tem-
perature due to its low coefficient of ex-
pansion—about 1/14 that of glass.
Until recently, the use of non-crystal-
line quartz was confined to scientific
apparatus because of its costliness. Such
apparatus was made by fusing a bit of
crystal in an oxy-hydrogen flame and
then joining to that bit another fused
globule, thus laboriously building up
the desired shape. A natural phenome-
non eventually pointed the way to pro-
duction for commercial use. It was ob-
served that lightning bolts striking

Where more than 100,

The process of setting quartz bulbs into their frames is very exacting. Note
stock of bulbs at operator’s right, and frames on rack with and without bulbs

certain parts of the earth’s surface
composed largely of quartz sand, no-
tably areas in South Africa, formed
rough pipes of fused quartz.

Duplicating this trick was simple. A
graphite rod and an electric current
were substituted for the lightning bolt.
As quartz does not assume a liquid
form, but becomes plastic and passes
directly from that state to vapor, the
sand particles enclosed countless air
cells in process of fusing which weaken-
ed the quartz and gave to the mass an
appearance of silvery translucency.

Changes were therefore made in the
process. Selected crystals of consider-
able size were employed instead of sand,
and a vacuum of high degree produced
before fusion. Air bubbles were thus
obviated, and transparent fused quartz
having all the properties of non-crystal-
line quartz was finally made available
for commercial use.

The largest automatic sprinkler in-
stallation in the world was completed

Pressure testing and adjusting bulb
to insure proper tightness of seat
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000 quartz bulb sprinklers have been installed in the
docks on the right hand side of the Mississippi River in the city of New Orleans

A

167

recently in New Orleans where 26 miles
of waterfront property and 27 dock
units, which annually accommodate
more than a billion dollars in merchan-
dise, are now protected by the quartz
bulb sprinkler.

This sprinkler installation involved
an investment by the state of Louisiana
of 1,500,000 dollars, and it included
special precautions to prevent dock fires

RSt e
The finished heads are tested in
hot water almost to breaking point

from spreading either above or below
the floors of the wharves. The project
includes 118,000 quartz bulb sprinklers,
250 separate sprinkler systems, 250
alarm valves, and 2000 open sprinklers,
controlled by deluge valves capable of
releasing a Niagara of 2,000,000 gallons
of water per minute. Water distribution
is assured to every point of the docks
by 1,500,000 feet of pipe, varying in
size from three quarters of an inch to
eight inches and supported by 150,000
hangers.
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Youthful Maturity

TILL seedlings, upwards of a month
in age, but already in flower—such
has been the experience of two grapefruit
plants in the electric hothouse atop the
roof of the General Electric research
laboratory at Schenectady. Under normal
conditions grapefruit plants are at least
five years old, and more usually ten, and
at least a few feet high before they
flower; but these plants are less than two
inches high, have had their heads above
ground only a matter of days, and are
still wearing their “baby” leaves. Their
flowers are .dwarfed, but otherwise normal
in appearance.
The early flowers are the result of
X-ray treatment of the seeds, in the belief

.i

The seed of this grape fruit was
X rayed. It flowered when it was
five weeks old and two inches high

of C. N. Moore and C. P. Haskins, who
are studying the effect of X rays on plant
life. One seed, exposed to 200,000-volt,
30-milliampere X radiation for two min-
utes, produced a plant with normal leaf
and flower coloration but with leaves
somewhat elongate and diminutive and
with a deficient root system. The other
seed, subjected to the rays for eight min-
utes, produced a plant lacking in chlo-
rophyll or green coloring matter (which
effect frequently is encountered in citrus
seedlings), but with the stamens of the
flower of the proper golden color.

The seeds were part of a quantity sup-
plied to the laboratory by the College of
Agriculture of the University of California,
from stock ordinarily yielding most uni-
form plants. On March 8 they were rayed,
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after having been soaked in distilled water
and dried; and on March 16 they were
planted in seed flats within the electrically-
heated roof garden. Snow and winter were
still in evidence, but within the structure
the temperature was uniformly warm. On
April 14 the plants began to sprout. Be-
fore the end of May the two flowers were
in evidence, and on June 6 were in full
bloom.

Whether the tiny plants would have had
full-size, or even dwarfed, fruit will never
be known. The experiments called for the
removal of the pollen for use in additional
experiments.

“It is hardly thought, however,” said
Mr. Haskins, “that the flowers could have
matured into fruit. And neither should it
be concluded that early flowering plants
can be produced regularly by X-ray treat-
ment. Other rayed seeds produced such
abnormalities as twisted stems, double
leaves, and blotches of white; and still
others produced apparently normal seed-
lings. So far it has been a matter of
chance as to how the chromosomes and
genes—those tiny but controlling factors of
heredity—might be affected by the X-ray
treatment of the seeds. Promising leads
of many kinds have been obtained in the
work that is being done with seeds, bulbs,
and plants of many species, but it is too
early to make definite statements regard-
ing the results obtained.”

- ———

Operates to Relieve
Protruding Eyes

ROTRUDING eyes caused by goiter,
which sometimes persist after the
goiter has been removed, may themselves
be corrected by a surgical operation, Dr.
Howard C. Naffziger, of San Francisco,
reported to the American Medical Associa-
tion. He reported gratifying results on six
patients who had the operation on both
eyes. Their eyes have receded to the normal
position, their vision has been restored, and
there has been no recurrence thus far.
In this condition, the muscles around
the eyeball are swollen from three to eight

times their normal size, causing abnormal
pressure within the eye socket, and forc-
ing the eyes to bulge out. In the operation,
a bit of bone is removed, giving more
room for the eyeball and releasing the
pressure on the optic nerve by enlarging
the passage through which it and the artery
supplying the eye with blood enter the
eye socket.—Science Service.

Study Poison Auto Exhaust in
Tunnel

COMMITTEE composed of repre-
sentatives of the United States Bureau

of Mines, Mellon Institute of Industrial
Research, the University of Pittsburgh, the
United States Weather Bureau, and the
Departments of Health and Safety of Pitts-
burgh, Pennsylvania, has just completed a
study to determine concentration of carbon
monoxide at busy traffic points in Pitts-
burgh. The study was carried out in the
Liberty Tubes and continued for more than
six weeks under varying conditions of traf-
fic, temperature, and weather, according to
Chemical and Metallurgical Engineering.
The survey developed that the concen-
tration of carbon monoxide often exceeded
a desirable maximum. As a result of the
survey several recommendations are offered.

Another flowering grape fruit at
five weeks. It lacks chlorophyll
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One of these states that there should be
a carbon monoxide indicator for each side
of each tube. The attendants in the fan
house could regulate the speeds of the
appropriate fans to maintain the carbon
monoxide below a certain level of con-
centration. It also would be possible to
have the fans increase speed automatically
when a certain predetermined concentra-
tion is reached.—4. E. B.

Colored Newspapers in Siam
INK and green newspapers are not ex-
actly novelties in the United States, but

according to Assistant Trade Commissioner
Walstrom, located in Bangkok, Siam can
teach us new tricks in the matter of colored
dailies. To the Siamese each day of the
week stands for a different color, and many
of them match their “panung” (the native
costume) with the color of the day. The
newspapers endeavor to follow this custom
to a certain extent; on Monday their
editions are printed on yellow paper; on
Thursdays on green paper; Sundays on
pink paper; and the rest of the days of
the week on white paper.

Practically no paper is manufactured in
Siam. The Siamese government at present
has a small paper-making plant, and there
is also a small native industry manufactur-
ing paper from the bark of a tree. Pro-
duction from these sources is negligible,
however, and the market depends upon im-
ports for its requirements.—A. E. B.

—_———

Explosives for Settling Highway
Fills

UST one year ago we published an ex-

planation of the newly developed
science of blasting road fills across marshy
land and through muck in order to settle
them immediately and thus obviate the
costly delay attendant upon natural set-
tling. Through the courtesy of the duPont
company we publish an illustration which
depicts the extraordinary results of such
a blast, and another which shows relief
trench blasting.

In the first, a dirt fill has been laid
across muck, or soft ground, into which
the fill material would not ordinarily settle
for months, thus holding up completion of
the highway. A blast beneath this fill,

_ - & -
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however, has blown the muck to one side
so that the fill material, which has been
lifted by the blast only slightly, may settle
back into the deeper hole thus made. The
settlement in this particular case amounts
to about seven feet.

In the second photograph, muck is be-
ing thrown high into the air by a blast in
two trenches beside the future right-of-way
of a highway. After these two trenches are
blasted, another down the center will
throw the remaining ridge of material into
the two side ditches and the result will
be a trench into which fill material can
be placed with the assurance that it will
not be necessary to wait for a natural
settlement to take place.

By the use of these two methods, road
building can be expedited and costs of
labor reduced.

Nudism Not Needed to Get
Ultra-Violet

UDIST cultists and others who preach
extreme exposure of the human body
can not justify their fads on the grounds
that they are necessary to prevent rickets.
Keep your hands and face uncovered in
the moderate sunshine such as occurs at
the latitude of middle New York state,
Professor Arthur Knudson, of the Albany
Medical College, told the American Asso-
ciation for the Advancement of Science,

In relief trench blasting, the muck is thrown high into the air
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and there need be no fear of being af-
flicted with rickets, the disease of the bones
that arises from the lack of ultra-violet
light or vitamin D.

Experiments with rats showed Professor
Knudson that if one-eightieth of the sur-
face area of the skin were shaved and
bared to the sun’s radiation, greater heal-
ing of rickets was produced than if the
whole animal were exposed. Although
through three to four months of winter the
sunshine does not contain curative rays,
the body builds up sufficient reserves in
summer to prevent rickets during the win-
ter. Ungloved hands and exposed faces of
children or adults will give sufficient
chance for the sun to do its protective
work and nude sun-baths for normal per-
sons would not seem necessary in the light
of Professor Knudson’s experiments.—
Science Service.

—————

Chemical Compound Lowers
Humidity

ARK TWAIN once said “Everybody

talks about the weather, but nobody
does anything about it.” Of recent years,
however, a great deal has been done about
it, until now it is no novelty to go into
a theater or factory where the temperature
and humidity are maintained at the ideal
points for maximum comfort. Many en-
gineers believe the time is just ahead when
practically every building designed for hu-
man occupancy will be supplied with arti-
ficial weather. The recent discovery of a
new chemical compound which has the
property of absorbing moisture from air
may hasten this universal adoption of air
conditioning.

The new compound is the result of 18
months of research conducted by the metal-
lurgical laboratory of The Peoples Gas
Light and Coke Company, under the direc-
tion of Robert G. Guthrie, chief metallur-
gist, and Dr. Oscar J. Wilbor, research
chemist. It has been christened “lamisilite”
by its discoverers, because of its laminated
structure and siliceous nature.

Lamisilite, it was explained by Mr. Guth-
rie, has the property of removing moisture
from the air much more rapidly and thor-
oughly than other compounds now avail-
able for this purpose. It can be produced
at low cost and a smaller amount of it,
which will make possible a reduction in
size of air conditioning installations, will
do the same work as much larger quanti-
ties of the materials now in use.
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“The old expression, ‘It’s not the heat,
it’s the humidity’ is founded on fact,”
said Mr. Guthrie in announcing the dis-
covery. “The most successful and healthful
air cooling and conditioning devices in use
today are those which remove excess mois-
ture from the air in addition to lowering
the temperature. Warm, moist air, laden
with dust and obnoxious odors, is drawn
through a fine spray of water, where it is
washed and cooled, and then passed over
a bed of lamisilite, which delivers it cooled,
dry, and odorless. The lamisilite is easily
dried out, after it has absorbed moisture,
with an automatically controlled gas flame.

“Another important feature of the dis-
covery of lamisilite is that it makes very
valuable certain types of large deposits of
a very common ore, which until now have
not been worth digging out of the ground,”
Mr. Guthrie added.—A. E. B.

——————
Brazil Experiments With

“Coffee-Gas”

HE use of low-grade coffee for making

gas and by-products is proving a com-
mercial success at the gas-works at Nicthe-
roy and Santos, Brazil, government of-
ficials agree. Coffee in Brazil is just now
cheaper than coal, for 3,000,000 sacks of
it have been burned in the open air or
dumped at sea in recent months. The dis-
covery that burning coffee can be used for
gas-making, therefore, brings a clear gain.
The coffee as used in making gas was
ground and made into bricks with a tar
binding. After the experiments got under
way, the tar used was a by-product of
the coffee itself.

The gas operating companies in Brazil
will experiment to see the effects on meters.
—A. E. B.

ey

Iron Rod Flushes Game

Y inexpensive co-operation, farmers

every year can save thousands of game
and song birds and small game animals
from certain death, according to Paul D.
Kelleter, of Wisconsin, conservation direc-
tor, in explaining the use of the Wisconsin
flushing rod.

This rod is a simple device invented by
Conservation Warden A. J. Peterson of
Racine, Wisconsin, for use on a mower in
harvesting. It may be attached very simply
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to the harness and the mower. The rod
ahead of the mower flushes a bird from
the nest in time for the driver to lift the
knife and avoid cutting into the nest.

The ideal rod is made of steel three
eighths of an inch in diameter and 12 feet
long, bent as indicated in the picture. It
hooks on to the short tug or hame, and is
fastened to the far edge of the bar of the
mower. The rod may be made from heavy
wire as well as from steel.

The conservation department is conduct-
ing an intensive test of these rods in south-
eastern Wisconsin in the country in which
the Hungarian partridge is plentiful. The
rod, however, will be effective in protect-
ing other game birds as well as Hungarian
partridge.

All farmers interested in protecting birds
and small animals are appealed to for co-
operation in the use of the rod.

“Metal Mike”

N the article entitled “On the Captain’s

Bridge,” in our August issue, an auto-
matic steering device on the Bremen was
inadvertently referred to as Metal Mike.
We have been informed by the Sperry
Gyroscope Company that Metal Mike is
a registered trade name applicable only to
the Sperry Gyro Pilot manufactured by
them, and that the automatic steering
mechanism on the Bremen is of German
manufacture and so cannot be termed
Metal Mike. They also advise that the
statements relative to the operating limita-
tions of the mechanism on the Bremen do
not pertain when the Gyro Pilot is used.

We are glad to take this opportunity to
correct any mistaken impression regarding
the Gyro Pilot that may have been formed
by our article.

Selenium Protects Alloys

ROTECTING magnesium alloys used

in aircraft construction against atmos-
pheric corrosion and particularly against
the action of salt water spray was the
object of British research that has now
produced a novel preservative process. In
the new process the metal to be protected
is immersed for a few minutes in a bath
containing 10 percent of selenious acid
in water. The film which forms has the

The rod that flushes game so that the knife of a mower may be lifted before
it can destroy the bird’s nest: a thin steel rod at right flushes the mother bird
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At the left is shown a section of
the standard amateur movie film;
in the center is a piece of film
made with the new camera, before
splitting; at right, the split film

property of self-healing to a limited ex-
tent, especially when immersed in stag-
nant sea-water. The film is only a few
thousandths of a millimeter thick; its pro-
duction does not cause any appreciable di-
mensional change in the alloys treated;
it forms a satisfactory base for certain
types of paint.

It is understood that experiments are
being continued in order to develop the
best means of protection for aluminum
alloys, and in this connection it is of in-
terest to record that progress is now also
being made with the “Panalumin” process
of Protective Coatings, Ltd., which also is
an immersion process not requiring the
use of electric current. The “Panalumin”
solutions are applicable also to magnesium,
but probably are not so effective as the
new selenium method; on the other hand,
they have proved their value on aluminum
and its alloys and particularly as a primer
coating for paint and lacquer. In addi-
tion, very effective colored and iridescent
effects are obtained by these solutions,
which fact may aid in extending the use
of aluminum for decorative and architec-
tural work.—A4. E. B.

e
Four Images Per Frame With
New Movie Camera

N amateur movie camera that quad-

ruples the number of images record-

ed on a given length of 16-millimeter film,

and thereby makes every foot of film go

four times as far, was introduced recently
by the Eastman Kodak Company.

Small enough to fit in a coat pocket, the
newly designed Ciné-Kodak Eight holds 25
feet of 16-millimeter film but takes enough
pictures on that length to run four min-
utes on the screen—equal to the projec-
tion of 100 feet exposed in other cameras
using 16-millimeter film.

The new camera will save movie makers
who use it nearly two thirds of film cost.
The camera itself will cost only $29.50,
and a complete outfit of camera and pro-
jector can be bought for 52 dollars.

The camera, equipped with a Kodak
anastigmat f.3.5 lens, is the lightest,
smallest home movie camera with a film
capacity for four minutes of projection.

An entirely new method of distributing
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A new movie camera takes four pic-
tures in the space of a 16-milli-
meter frame, and fits the pocket

on the film the sixteen photographic images
taken per second is embodied in the Ciné-
Kodak Eight. It loads with a 25-foot roll
of special 16-millimeter film, but it ex-
poses only half the width of the film at
a time, recording a series of complete
images on each half. When the 25 feet
have run through once, the spool contain-
ing the film is removed and placed on the
supply spindle. The other half of the film
is then exposed. The width of each image
being thus reduced by half, the height is
similarly reduced and the number of images
down the length of the film is doubled in
consequence. Each exposed half of the 25-
foot roll contains, therefore, as many pic-
tures as a 50-foot roll exposed in other
cameras using 16-millimeter film, and the
whole 25-foot roll contains as many pic-
tures as 100 feet from the larger home
movie cameras.

When the exposed film reaches a process-
ing station, it is processed, slit down the
middle, spliced end-to-end, and then re-
turned to the movie maker as a 50-foot
reel of 8-millimeter film with perforations
down one side. Perforations on the special
film for the Ciné-Kodak Eight are spaced
half as far apart as on other 16-millimeter
film.

The special 25-foot rolls of 16-millimeter
film that are used have an extremely fine-
grained panchromatic emulsion that as-
sures a clear, sparkling screen image in
spite of great magnification. A black coat-
ing on the back of the film reduces the
possibility of halation. The price will be
$2.25 for a roll of film that makes six
dollars worth of motion pictures on the
basis of other cameras using 16-millimeter
film. The film rolls are small enough so
that several may be carried conveniently
in a pocket.

Chances for Tuberculosis Cure

EPORTS from tuberculosis sanitariums

in the state of Illinois show that as
high as 70 percent of the patients dis-
charged by some of these institutions are
fully recovered from a practical stand-
point. From other places no more than 30
percent have improved sufficiently to re-
sume former occupations.

The difference depends upon the con-
dition of patients at the time of admission.
Only a third of far-advanced patients can
hope to recover, while of those with the
disease in the beginning stage, fully three
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fourths may look forward to complete re-
covery.

If the sanitariums did nothing more
than teach patients how to keep from be-
ing a menace to others the expenditure of
funds for that purpose would be eminently
justified. That they send back to healthful
life nearly one half of the patients who
enter enhances enormously their value.

It is estimated that the campaign against
tuberculosis has prevented the disease in
fully 50,000 people who would now be in-
fected to an incapacitating degree if the
control project had not been undertaken.
—Dr. Andy Hall, Director, Department of
Public Health, State of Illinois, in the
United States Daily.

—-——*—-—-

Cavitation Studies

HE behavior of certain destructive

little bubbles that form in swiftly mov-
ing water and collapse with such tre-
mendous force as to bend, pock, and melt
the metal in ships’ propellers, hydraulic
turbine blades, and pumps, is being
studied at the Massachusetts Institute of
Technology.

This research seeks a way to overcome
the deadly erosive effects of a strange me-
chanical disease known to engineers as
cavitation, one of the most acute problems
in the operation of high speed hydraulic
machinery. The bubbles, many of which
are no larger than the head of a pin, are
often compressed to the tremendously high
pressure of 15,000 pounds per square inch.
They form by the escape of air, gas, or
vapor in areas of low pressure in the
water rushing through turbines, pro-
pellers, and pumps. Caught in the cur-
rents and transported into regions of
higher pressure, the bubbles are imme-
diately compressed. It is their collapse, or
implosion, under high pressure which
causes destructive water-hammer blows.

The effects of cavitation have become
increasingly serious with the development
of high speed hydraulic machinery. The
studies now being made at the Institute
under the direction of Professor W. Spann-
hake, distinguished authority on hydraulic
engineering, include investigation of the
physical, chemical, mechanical, and hy-
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draulic conditions of this baffling me-
chanical disease. They are being undertaken
for the Safe Harbor Water Power Corpora-
tion in connection with the huge hydraulic
power development on the Susquehanna
River described in our August issue.

Cavitation in ships’ propellers is caused
by the formation of bubbles in the swirl-
ing eddies of the wake, or in the violent
agitation of the water and vortices be-
tween adjacent propellers. The erosive ac-
tion is increased on a propeller working
in the wake of another. The design of the
stern frame of a ship or propeller brackets
may also produce a wake which encourages
cavitation.

With more complete knowledge of the
nature and effects of cavitation, the re-
search workers at Technology hope to be
able to suggest changes in design of ma-
chinery to overcome or control the destruc-
tive action. The research apparatus set up
at the Institute for these studies consists
of two 60-horsepower pumps and a closed
circuit containing a large tank for quiet-
ing the flow of water. The action of the
bubbles will be studied at the smallest sec-
tion of a simple Venturi canal in the
region of highest velocity. Glass plates will
make it possible to observe and photograph
the phenomenon. Various instruments will
register pressures and temperatures.

Alcoholic Mental Disease Since
Prohibition

DEFINITE increase, especially among

very young people, of cases of alco-
holic mental disease and the development
of a new type of this condition have taken
place since 1920, Frederick W. Brown, di-
rector of the department of statistics of
the National Committee for Mental Hy-
giene, reports in the Mental Hygiene Bul-
letin.

Mr. Brown has analyzed figures from the
Census Bureau and from the Statistical
Bureau of the New York State Department
of Mental Hygiene and reports from super-
intendents of state hospitals for mental
disease.

“An examination of certain trends among
alcoholics before and after the enactment
of prohibitive legislation indicates that the
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Professor W. Spannhake is shown standing beneath the open window in the
pipe in the set-up with which he will study the destructive effects of cavitation
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A glimpse into the future: A promenade on a future transatlantic airship

problem is increasing in magnitude and con-
sequently in seriousness,” Mr. Brown said.

“During 1919 and 1920 the sale and use
of intoxicating liquor was restricted to a de-
gree that brought about a marked reduction
in alcoholic mental disease,” he found.
“Since then, however, there has been a def-
inite increase, the rates per 100,000 general
population showing a jump from 1.9 in 1923
to 2.6 in 1930 for alcoholic mental disease,
and from 0.4 in 1926 to 1.5 in 1930 for
alcoholism without mental disease.”

A new type of mental disease which did
not exist before prohibition is observed
by some hospital superintendents. In this
the alcoholic state is accompanied by a
poisoning, often with destruction of ner-
vous and organic tissue. Extreme cases of
this type suffer from violent mental dis-
turbances and die within a short time with-
out regaining a normal mental state.

More young patients are admitted than
formerly, one hospital reporting during the
past year an unusually large group of pa-
tients of high school age.—Science Service.

—_—————

Airplane Hook-on for the
“Akron”

NE of our photographs shows a Vought
observation airplane suspended from
the Akron in position for taking off.

From the airship is lowered a lattice-
work structure which carries a single cross
bar at its free end. The bar is pivoted to
rotate fore and aft against friction, and
the supporting structure itself, by means
of wire cables, has a restricted fore-and-
aft movement. This limited freedom per-
mits absorption of energy and lessening of
shock when the plane strikes the bar at
a speed slightly above that of the airship.

An engaging hook is fixed to the upper
wing of the plane. The frame-work which
carries the hook extends forward and forms
a partial guard which prevents the pro-
peller from striking the cross bar. The
hook itself is located at the after end of
this tube and is fitted with an automatic
locking device so that after engagement
with the bar, unintentional release is im-
possible. The pilot can trip this locking
device when he wishes.

In approaching for a hook-on the pilot
comes in from astern in a steep climb and
lines up the bar and the hook during the
approach. In rough air both the approach
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and the engagement become somewhat er-
ratic; in smooth air they are comparatively
simple. After lining up, the plane is flown
directly onto the cross bar. Upon engage-
ment, the throttle is retarded, the controls
are put in neutral, the motor is idled, and
the plane rides smoothly from a single
point of attachment.

When it is desired to release the plane
from the bar, the pilot trips the hook and,
keeping the motor at idling speed, falls
clear of the airship in a dive—A. K.

Is a Transatlantic Airship
Service Financially Possible?

HE most important provision of the

Merchant Airship Bill, now receiving so
much attention, is the placing of the air-
ship on the same footing as ocean-going
steamers as far as compensation for carry-
ing mail is concerned.

An airship capable of a speed of 24 knots,
of flying 2000 sea miles without refueling,
and of carrying over 10,000 pounds of mail
would be termed a Class I airship, and
if engaged in regular trans-oceanic service
would receive on any outgoing trip (from

G dam
U. 8., Navy official photograph
An airplane hooks onto a frame beneath a large airship
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New York to Paris for example) compen-
sation of at least 12 dollars per nautical
mile. For every knot above the minimum
of 24 it would receive an extra 50 cents
per knot.

Thus if the plans of Goodyear-Zeppelin
and of the International Zeppelin Corpora-
tion materialize, and 70 knot ships are built,
they would receive 12 dollars base pay, plus
50 cents for the excess speed of 46 knots.
That is to say 35 dollars in all, or an aver-
age of $17.50 per mile over the round trip.

If our readers are confused by this
arithmetic, they are in good company, be-
cause the examining Committee seemed to
have a good deal of difficulty in grasping
the situation. At any rate, for the trip of
3600 miles between New York and Paris,
the airship would receive 63,000 dollars,
and the same amount for the trip back.

Of course the Post Office Department
would lose on such an arrangement. Even
with a 10 cent surcharge and 10,000 pounds
of mail, the Post Office would receive only
some 40,000 dollars in exchange for its
63,000 dollars.

Nevertheless, the arrangement would not
be such an unfair one as might at first ap-
pear. To begin with, the Post Office always
loses on first-class mail, but such losses
are more than balanced by the immense
benefit to American commerce. Secondly, as
the airship line survived its pioneer efforts,
and put more and more ships in operation,
its costs would run less, and the mail com-
pensation would be diminished. Again, the
provisions of the Merchant Airship Bill are
such that the airships have to be designed
according to specifications of the Secretary
of the Navy, and be convertible into naval
auxiliaries at short notice and at small
expense.

The Bill has been very well received. It
carries no mention of heavier-than-air craft,
and its backers claim that seaplanes are
not at present capable of giving trans-
atlantic service. Some of the airplane people
think, however, that a heavier-than-air
transatlantic service is also possible, and
that the Bill might reasonably be extended
to cover the operations of transatlantic
seaplanes.
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The plans of the International Zeppelin
Corporation call for placing four airships
in service, two American and two Ger-
man, and the construction of one complete
terminal in the United States and one com-
plete terminal in Europe.

By complete terminal is meant a terminal
capable of mooring, docking, over-hauling,
and repairing an airship—in other words,
an elaborate station similar to that main-
tained at Lakehurst, New Jersey, by the
Navy. Such a terminal would, for meteoro-
logical reasons, be placed somewhere be-
tween Philadelphia and Richmond, Vir-
ginia, and would be inland, behind the
mountains, sheltered from ocean winds and
storms. In addition, mooring masts would
be erected at, say, New York and Paris.

The airships designed for this service
would have about 7,500,000 cubic feet gas
capacity, or more than a million cubic feet
above that of the Akron. They would be
858.8 feet long, or some 75 feet longer than
the Akron. The maximum diameter would
be 132.9 feet, and the horsepower of eight
engines would total 4800. The maximum
speed would be 72.5 knots which means,
in non-nautical language, 83.5 miles per
hour. There would be accommodation for
80 passengers with an exercising corridor
of 400 feet, where there would be open
windows on both sides, a central dining
room, smoking room, lounge room, observa-
tion car, and so forth. A crew of 54 would
be provided. There would be 24 tons of mail
and express. The eastbound schedules of a
bi-weekly service would be 58 hours in
summer and 64 hours in winter. Westbound,
the schedules would be 70 hours in sum-
mer and 80 hours in winter.

The operating cost per trip on the Amer-
ican vessels would be 68,400 dollars. Grant-
ed 40,000 dollars of Post Office compensa-
tion, 2000 dollars of express revenue, and
some 27 passengers at 750 dollars per
passenger (which is not exaggerated in
view of the prices passengers are willing to
pay for really first class and high-speed
travel) the operating costs would be cov-
ered.

The capital requirements would be some
16,000,000 dollars for American ships and

Work progresses on the Macon, sister ship of the airship Akron
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The winners of prizes in the model airplane meet held recently in Hartford,
Connecticut, by the Hartford Aero Model Club and the Connecticut Model
Airplane Association. Robert Knudsen, of Hartford, at right, won a yeat’s

subscription to Scientific

American

by placing fifth in the hand-

launched duration contest. His “flying stick” flew for 5 minutes, 5% seconds

terminal, and nearly 9,000,000 dollars for
the German ships and terminal.

An immense amount of investigation and re-
search has been carried out, and the proj-
ect is a highly plausible one, though every
trip would be an exercise in applied meteor-
ology. It certainly has immense possibilities
from a national point of view.—A4. K.

+

Rapid Construction of the
“Macon”

ITH the experience gained on the

Akron, the construction of her sister
ship, Macon, is proceeding far more rapidly.
Although no specified time has been set
for the completion of the ship, indications
are that it will be ready for trial flight
about January 1, 1933.

With the passing of the Merchant Air-
ship Bill through the House of Representa-
tives (even though the bill carried no spe-
cific appropriations with it) the possibility
of a transatlantic airship service becomes
far greater. Mr. P. W. Litchfield, President
of the Goodyear Tire and Rubber Com-
pany, predicts that such a service will be

established within the next three years.
Our photograph shows the frame of the
Macon with 460 feet of its total length of
785 feet in position.—A. K.
+
Synchronizing Motors on

Airliners

HE first practical device for the syn-

chronization of engines on multi-motored
airliners, to remove the irregular “beats” so
disturbing to passengers and caused by the
motors being “out of tune” beyond the abil-
ity of the instruments to detect, has been
perfected in the experimental laboratory
of the Pan American Airways System, at
Brownsville, Texas. The new “synchroniz-
er,” discovered by George Kraigher, Chief
Pilot of the Western Division of Pan Amer-
ican Airways and perfected in the com-
pany’s shops, employs the shadows of the
whirling propellers, reflected through con-
vex mirrors to the pilot’s eye, and has stood
exhaustive tests on the line’s equipment
for several months.

Up to the present, airline pilots have
had to “tune” the motors on the big air-
planes by ear in order to eliminate the
“beats” which occur if there is a difference
of even ten revolutions per minute in the
speed of the different propellers. Previous
tests had shown that, unless a pilot pos-
sessed a good “ear for music” he could
not properly synchronize his engines. The
task was further complicated by other
vibration “beats” in the airplane. Aeronau-
tical engineers have been searching for
years for a positive means for synchroniz-
ing engines. Pilot Kraigher, who carried on
a series of independent studies of this prob-
lem, was standing on the ground watching
the engines on a tri-motor being “tuned”
when he discovered that by looking through
one of the outboard propellers to the pro-
peller of the center engine, a definite, un-
varying line was visible when both pro-
pellers were turning at the same speed.
When one propeller turned faster than the
other, the line would move upward and
when slower, would travel in the opposite
direction. The phenomenon was found to be
caused by the whirling blades of the propel-
ler nearest the eye acting as the shutter of a
motion picture camera or “stroboscope”.

The problem then was to make this
stroboscopic effect visible in the cockpit.
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This was accomplished by mounting a con-
vex mirror on the cowling of each outboard
motor so that the pilot could look through
the outboard propellers to the center blade.

T e
Pilots Must Fly Blind

NE of the real pioneers of blind flying
instruction, Major William C. Ocker,
United States Army Air Corps, is shown
in one of our photographs, holding a hood-
ed pigeon. He ‘writes to us of certain
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Major William C. Ocker experi-
menting with hooded pigeons in
his study of blind flight theory

of his experiments as follows: “Hoodwink
a mule and he will stand fast until the
blind is removed. Hoodwink pigeons and
release them from an airplane, and their
attempts to fly without sight are about
the same as those of an airplane pilot on
his first ride under the hood. The pigeons
will start a turn of a spin, then climb at
a steep angle, flutter ’round, and finally
set their wings at a safe gliding angle and
land unharmed.”

This experiment with pigeons only con-
firms previous conclusions on the subject.
No pilot can fly blind by sense of feel.
He must have instruments. If he has the
mentality to prefer the instrument indica-
tions to his own vague feelings, he will
soon learn to fly blind.

The Aeronautics Branch of the Depart-
ment of Commerce certainly thinks so,
as their latest regulations for the licensing
of transport pilots clearly indicate. Be-
sides 1200 hours of flying in the last eight
years, 75 hours of night flying, the passing
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of a theoretical examination, and so on,
the fully qualified transport pilot must
satisfy the following tests:

Practical flight tests in a hooded cockpit,
under the conditions of instrument flying,
performing the following maneuvers with
recovery to a predetermined heading. A,
straicht level flight. B, moderate banks
making 180 degree and 360 degree turns
in both directions. C, minimum glides and
maximum climbs and approaches to stalled
attitudes of flight. D, climbing turns. E,
recovery from stalls, skids, slips, spirals,
and banks in excess of 45 degrees.

Anyone who has ever flown “hooded”
will realize what a stiff test this is.

Sometime ago, the saying was that the
airplane pilot would soon be nothing but
an aerial chauffeur. This view has proved
quite wrong. The knowledge required of
pilots is constantly growing. They will
never be comparable with chauffeurs, but
will have the duties and rating of officers in
the merchant marine. Pilots employed by
Pan American Airways on their routes to
South America, not only fly and navigate,
but clear cargoes, meet port officials, and
otherwise act as the Captains of merchant
vessels. Some of them are even now termed
Master Pilots. Perhaps Captain would be
a better name. The sooner this professional
status is acquired, the better for commercial
flying.—A4. K.

S ey

The Langley Field Conference

HE Seventh Annual Aircraft Engineer-

ing Research Conference of the Na-
tional Advisory Committee for Aeronautics
was held recently at Langley Field, Vir-
ginia. The conference, as always, was at-
tended by distinguished representatives of
the Government air services and of the
aeronautical industry.

In the group shown in our photograph
were such well known men as Orville
Wright; Dr. J. J. Ames, Chairman of the
National Advisory Committee for Aero-
nautics; H. F. Pitcairn of Autogiro fame;
Charles L. Lawrance, the designer of the
famous Whirlwind motor; Dr. Karl Arn-
stein, the designer of the Akron; Glenn L.
Martin, and many others just as distin-
guished. The purposes of the Conference
are to allow the National Advisory Com-
mittee for Aeronautics to present the most
important results of its research work dur-
ing the year (which is most comprehensive
and fundamental, although it does not
deal with proprietary and specific devices),
and to allow the industry to make sugges-

o
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tions for further researches of all kinds.

Perhaps our readers will be interested
in some of the striking suggestions put
forth by the gathering.

One suggestion was that the tail-less
airplane should be carefully studied for
stability and control to determine its suita-
bility as a privately owned machine. The
absence of a fuselage simplifies this type
and makes it interesting in the low-priced
machine class.

Another suggestion was that steam power-
plants for aircraft should be studied. It
is most interesting to see how the steam
power-plant for aircraft is now meeting
with a revival of interest.

Further investigation of slots, flaps, and
other lift increasing devices was urged.

Still another inquiry received by the
Committee urged the further investigation
of boundary layer control on wings. By
proper application of suction to the sur-
face of the wing, it is possible to delay
the stalling of a wing and to increase
the lift very considerably. So far, efforts
in boundary layer control have been limited
to the laboratory. Perhaps someone will
have the courage to complete the labora-
tory investigations and try the method in
full flight.

On the structural side, it was suggested

The student in the front cockpit
is ready for a test blind flight

that electric spot welding in stainless steel
structures should be studied.

Another correspondent to the Conference
thought that air-cooled engines might be
mounted in the wing with cooling air taken
in through the leading edge of the wing.

A noted engine designer thought that
the two-cycle engine was of interest and
that the basic problem was to determine
the design of valve or piston arrangement

y Field, Virginia, conference on aviation
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Let the piston
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tell you

the Jacls

about
KNOCKING GASOLINE

E pistons take terrific punishment

when gasoline knocks. If you were in-
side the engine with me, you’d realize what
we’re up against. Just listen:

ee

“First, a cylinderful of gasoline vapor
comes pouring in. Then the intake valve
closes, and it’s my job to squeeze that gasoline
to a fraction of its size . . . and in a high com-
pression engine like this that’s some squeeze.

“Just as we get near the top, the spark-plug
flashes. A tiny ball of fire starts, grows, and
goes rolling across the combustion chamber.
More and more of the gasoline burns. I'm all
ready to start on my way down to deliver
power to the crankshaft. . . then... WHAM!

“Like the blow of a thousand-pound sledge-
hammer comes the terrific force of the
KNOCK. No piston can move fast enough to
absorb this violent power. All I can do is sake
it on the nose. Then recovering from the shock,
I try to go on my way. But the gasoline is all
burned. Power that should be pressing me
down now has escaped—turned into heat.

“Yes, that’s the life of a piston in some
folks’ cars.”

But NOT 1in cars that use Ethyl Gasoline.
Ethyl fluid prevents the uneven explosions
that cause power waste, harmful knock and
overheating. It delivers the fu// power of
Ethyl Gasoline to the piston smoothly. It
brings out the best performance of any car—
and takes better care of the engine besides.
Ethyl Gasoline Corpora-
tion, New York City.

s ‘& —
00D E L wess [
GASOLINE I FLUAD  aans
. — e

Ethyl fluid contains lead © E.G. C. 1932

LOOK INSIDE THE CYLINDER!
Through a quartz window in the cylinder
head of a modern high compression motor,
Detroit engineers took this photograph of
the uneven, wasteful explosion of ordinary
gasoline. That white-hot line is knock.

SMOOTH COMBUSTION of Ethyl Gaso-
line. No trace of knock here. Note the even
progress of the lame—the greater spread of
power. Ethyl controls combustion; delivers
more power to pistons, leaves less heat. It
brings out the best performance of any car.

By EFTHYL GASOLINE
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for scavenging the cycle with the least loss
of fuel.

In the automobile field, the two-stroke-
cycle engine is in some cases giving re-
markable power for a given cylinder dis-
placement. It seems reasonable to believe
that this principle should be equally use-
ful in aircraft work.

The gathering was as interesting and
stimulating as usual.—A4. K.

An Improved Artificial Horizon

E have had occasion to refer to the
Sperry Artificial Horizon and describe
it in the past. A gyroscope is driven by
a stream of air, and, in conjunction with
a pendulum, maintains a truly vertical

Dve-Lovel Laterally

The improved artificial horizon
with its helpful calibrated scale

position in space. When the airplane pitch-
es or rolls, the indicator attached to the
gyroscope shows the character of the dis-
placement. With the addition of a scale,
the magnitude of the roll in degrees is
also indicated to the pilot. The illustration
shows the working of the instrument better
than any verbal explanation.—A4. K.
+.

Observations of an Early Flight

HE records of observations of early

flights are all too few and the observa-
tions of today do not have the flavor and
pleasurable thrill that early witnesses ex-
perienced. We will be permitted to quote,
therefore, from a letter which Chancellor
Elmer E. Brown, of New York University,
wrote to Mrs. Brown on September 12, 1908
after observing one of the pioneer flights of
the Wright airplane:

“At the end of the afternoon today I
ran away. That is, I took a green trolley
car, and went to Fort Myer, and there I
actually saw the great little Wright travel
through the air in his flying machine. He
broke his own record again today, too,
keeping up in the air continuously for an
hour and a quarter, lacking only the frac-
tion of a minute. The most of the time he
was circling round the outer edge of the
parade ground at a height of from 50 to
200 feet. Each time around must have been
something more than half a mile, and he
made it in almost exactly one minute each
time. He seemed to have the machine per-
fectly under his control, and the curves
which it described, and particularly the
graceful tilting at the turns, were beauti-
ful to look at. I don’t wonder in the least
that some of the weighty scientists here
at the Club say they can’t get it out of
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their minds. The large crowd on the parade
ground today watched it through the hour
and a quarter with comparatively little
stir or coming and going. When he passed
the longest time that he had previously
remained in the air, all the automobiles
present sent up a great honk-honking like
enthusiastic donkeys, and the crowd shout-
ed and waved their hats.”—A4. K.

————
Nitrocellulose Lacquers in Japan

HE demand for industrial lacquer in
Japan is increasing rapidly with the
industrial development of the country. In
the past, the principal source of demand
for industrial lacquer has been the automo-
bile. There are approximately 96,000 auto-
mobiles in Japan, of which, owing to the
high duty, operating costs, and difficulties
of securing licenses, only 6 percent are pri-
vately owned, the remainder being either
commercial machines or vehicles for hire.
The great majority of automobiles used
in Japan are American. The automobile
lacquer industry is, however, an exceeding-
ly undependable source of demand, since
the majority of Japanese owners of taxis
and commercial vehicles do not seem in-
terested in maintaining the appearance of
their automobiles.

Recently the lacquer industry has been
endeavoring to open up new and more sat-
isfactory fields of demand. It is estimated
that in the future the greatest source of
demand will arise in furniture and building
construction, although- in this field indus-
trial types of lacquer will encounter com-
petition with the ancient forms of Jap-
anese lacquer. Approximately 70 percent
of the nitrocellulose lacquers consumed in
Japan is imported from abroad, importa-
tions coming almost entirely from the
United States. The remaining 30 percent is
manufactured domestically by some 10 dif-
ferent plants.—A4. E. B.

A Debatabl(_e_S_treamlining
Suggestion

HE streamlining of all vehicles of trans-
portation is very much to the fore to-
day; automobiles, inter-urban street cars,
even locomotives and trains are being stud-
ied. Therefore, the suggestion which M.
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of retarded air. This is not perpetual mo-
tion, but simply a method of reducing the
air resistance of the entire vehicle. We
believe that it is both simpler and more ef-
ficacious to streamline the automobile. But
it would be fun to find out what such a
windmill would do with an ordinary car!
—A. K.
e
Helium Reported in Trinidad

EPORTS from Port-of-Spain state that

investigations started last September
have resulted in the discovery of helium
in Trinidad. The United States has, in
the past, had a practical monopoly in the
production of this valuable gas; it occurs
in the natural gas and oil fields of Texas.
The reports cited the possibility of develop-
ing an important source of supply, but
offered no estimate on the extent of the
deposit. The search started when oil-well
drillers came upon a pocket of this gas, and
plans were laid to trace its source.—A. E. B.

Amateurs in Science

ORKING in the laboratories of the

Rockefeller Institute for Medical Re-
search, Colonel Charles A. Lindbergh sets
an example and provides inspiration that
equals his lone flight to Paris. He is a
reminder that the day of the serious ama-
teur in science is not past.

Before the dawn of our era of science
much of the important progress in inven-
tion and discovery was made by those who
earned their bread and butter in other
work. Benjamin Franklin was printer and
publisher by vocation and scientist by avo-
cation. Joseph Priestley, discoverer of oxy-
gen, was a clergyman, and Sir William
Herschel, one of the greatest of astronomers,
was a music teacher.

Today the radio industry is largely
manned by amateur “hams” who pounded
spark sets before the war. Thousands of
members of the American Radio Relay
League, mature men as well as youths, are
now pioneering the short waves and talk-
ing across oceans.

In Tuxedo Park outside New York City
there is a laboratory of physics created by
Alfred L. Loomis, New York investment
banker, who delights in working on ad-
vanced problems too unpromising to be

A French suggestion for increasing the speed of automobiles. Will it work?

Constantin, a distinguished French inven-
tor, sends us is at least interesting, He
proposes that a windmill should be placed
ahead of the motor car to absorb energy
from the relative wind of motion, which
energy would be converted into driving
power. The presence of the windmill would
decrease the air resistance of the auto-
mobile itself since it would be in a region

attacked by university or industrial labora-
tories. Mr. Loomis has had leading scien-
tists as his collaborators and while retaining
his amateur standing has won a recognized
position in science.

Astronomy has peculiar fascination as
a serious hobby. Masani Nagata, by day
melon patch foreman in California, by
night an observer of the heavens with a
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small telescope, discovered last year a new
comet that astronomers are still watching.
An ex-governor of Vermont, James Hart-
ness, is president of a machine tool com-
pany, enthusiastic amateur astronomer ana
designer of a new type of telescope. Rus-
sel W. Porter, who is designing the new
200-inch telescope for Mt. Wilson, started
out as an architect. Hundreds of amateur
astronomers have made their own tele-
scopes. Some amateurs regularly watch the
variable stars, a useful service to astronomy
sponsored by the American Association of
Variable Star Observers.

A Joliet, Illinois, factory executive,
George Langford, has made important con-
tributions to our knowledge of prehistoric
Indians, excavating hundreds of skeletons,
and doing it in such a way as to win the
admiration of professional archeologists.

The day of the genius in the garret may
be past, but opportunities in science still
exist for the amateur who desires a serious
hobby.— (All rights reserved by Science
Service, Washington, D. C.)

———

Fingerprint Identification
Devices

CCORDING to record, the first pre-
pared work in fingerprints was done
in 1823. Since then much has been written
on the subject and the science of finger-
print “reading,” has so developed that it
has become one of the most important
branches of criminal investigation.
Following the fingerprint work done in
England by Sir William Herschel and Sir
Francis Galton, about thirty years ago, the
work was spreading into such universal
use that a goodly number of men began to
improve on its use and many books were
written, the most important of which was
by Sir E. R. Henry. It was he, too, that
first appreciated not only the necessity of
fingerprints for local registration, but also
the distant identification of suspected
criminals, and for such he instituted the
Henry coding system. By this system, the
ridges were classified as to shape and the
formations they made with their neighbors.
These lines, deltas, arches, whorls, loops,
and so forth, were assigned letters, and
thus the principal characteristics of the
pattern of a fingerprint could be dis-

A magnifier for study-
ing fingerprints, in
which any coding pat-
terns may be employed

patched by either correspondence or wire
without sending the actual fingerprints.
From this time on more operators de-
veloped different coding systems, each with
their own points of advantage. There are
now such coding systems as the Henry,
Jorgensen, Battley, Collins, Born, Bonnevie,
and others, the first four of which, we be-
lieve, are the most universally used. The
Federal Bureau of Identification at Wash-
ington, D. C., developed what is known as
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the Reno Extension, which is used in con-
nection with the Henry System. This
method reduces the files so that an opera-
tor can locate a set of prints in about one
third the time that would ordinarily be
needed with the Henry System. With these
coding systems accepted, it was necessary
to develop such instruments as would
quickly enable the Identification Depart-

r 22" -

A fingerprint comparator on which
prints may be shown to juries

ment to “read” the fingerprints. The solu-
tion was definitely solved by the Spencer
Universal Dactyloscopic Outfit, (finger-
print magnifier), in which any one of all
the coding systems can be used in the base.
One of our illustrations shows the magnifier
proper with the Battley dispositive (a
Battley coding pattern on a separate glass)
in position in its base. To the right is
the Jorgensen dispositive with the Henry
dispositive on the left.

Experienced identification operators, due
to their constant application, almost im-
mediately recognize the prints as seen
through the magnifiers. However, in case
of controversy during court trial, it is ex-
ceedingly difficult to portray to the court
or jurors the characteristics that are to
be stressed in the fingerprint in question,
due to the jurors’ unfamiliarity with instru-
ments of this kind. To overcome this handi-
cap, the Spencer Fingerprint Comparator,
shown in a second illustration, has been
developed. Here the fingerprints in question
can be placed side by side and projected

much enlarged on the screen in the front
of the machine. With these enlargements,
the operator can readily point out either
the similarity or the dissimilarity of the
characteristics of the prints.
e ——

600-Year-Old Paper Still Good

OTICE, sometime, how a newspaper
begins to turn yellow after it is a few
weeks old and marvel at the keeping qual-
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ities exhibited by some of the paper made
centuries ago, long before modern paper-
making machinery was invented. Several
old Chinese and Japanese papers com-
posed of paper-making fibers peculiar to
the Orient were recently examined at the
United States Bureau of Standards and
found to be in an excellent state of pres-
ervation. These papers are said to date
from the 14th Century.

Three of the papers were composed of
paper mulberry, two of mitsumata, and
one of bamboo fibers. The use of these
fibers dates back to the origin of paper
making in China during the first century.
The mulberry and mitsumata, which are
derived from the inner bark of shrubs,
are still used extensively in the Orient
for production of tissues characterized by
great strength combined with softness. The
mulberry papers examined possessed these
characteristics, two being tissues and one
a very heavy paper. The mitsumata papers
were thin, hard papers of high strength.
The bamboo paper was thin and soft, but
was weak, as would be expected because
bamboo fibers are very similar to those of
straw.

The colors of the papers ranged from
a cream white to a dark brown. The only
sizing material found was starch, which
was present in four of the papers. All of
the papers had good formation and had
strength characteristics similar to those
found in newly made papers of these
types.—A. E. B.

—_—————

Device Takes Off Profiles

AGES that have a myriad of uses for
getting the exact profile of odd-
shaped pieces of materials have been de-
veloped by the Stockton Profile Gauge
Company, of Salem, Massachusetts. Of
many sizes, these gages are used in the
shoe trade to determine the outline and
curvature of heels, toes, side walls, arches,
et cetera; by railroads to check wear on
rails, flanges of wheels, and gears; by fur-
niture manufacturers for determining ac-
curacy of saddle seats, backs, curves of
arms; and by many others who may wish
to take off the exact curves and angles of
molding and the like for the purpose of
making drawings or cutting some material
like linoleum to fit irregular shapes.
The Stockton gage has a relatively heavy
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steel plate base at right angles to which a
strong steel bar several inches long is
mounted. On this bar are a large number of
laminations slotted to slide lengthwise on
the bar. A nut on the end of the bar is used
to tighten the laminations into position
after a particular profile has been ob-
tained.

In use, the irregular object of which the
shape is desired is pressed against the

A new profile gage in use

ends of the laminations. These latter are
thus pushed forward on the bar until their
opposite projecting ends form a pattern
identical with that of the object. When
the nut is locked, the gage may be laid
flat on paper, linoleum, or any other ma-
terial and the projecting pattern used to
trace the profile of the object.

—_— —————
New Principle Improves Oil
Burning Efficiency

Y smashing a tiny globule of fuel oil
into 100,000,000 particles, a new oil
burning furnace, developed by the Gen-
eral Electric Company, attains an effi-
ciency in the combustion of liquid fuel
that leaves little to be desired. The oil,
under pressure, is brought into direct
head-on impact with air under approxi-
mately the same pressure, causing superfine
atomization and facilitating easy conver-
sion of the small particles into a gaseous
hydro-carbon by heat. This allows almost
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the entire energy of the fuel to be con-
verted into heat without loss of carbon in
soot or smoke, and without excessive com-
bustion air. This new principle is described
as “progressive impact combustion” and
laboratory application indicates a much
more economical employment of oil as a
fuel for heating purposes.

Delegated five years ago to study the
electrical control of oil combustion, engi-
neers of the General Electric Company have
made hundreds of experiments in combus-
tion, ending with the so-called laboratory
battle between oil and air, under pressure,
which resulted in the new development.

In the application of this principle the
complete combustion of oil occurs pro-
gressively in three stages. The first, the
head-on collision of oil and air under pres-
sure, breaks up each drop of oil into mil-
lions of particles. Then follows the appli-
cation of heat which further breaks down
the oil particles into gaseous hydro-carbon.
The third and last stage is the collision
of the gaseous hydro-carbon with the air
for combustion to produce the proper and
complete air-oil mixture for effective com-
bustion.

Engineers feel that there are many appli-
cations for this new principle of atomiza-
tion, and the company plans to use it in
a new oil furnace that has been developed
in its laboratories.—A. E. B.

Children Grow On Pasteurized
Milk
EATING milk in the process of pas-

teurizing, to make it free from germs,
does not affect its nutritive qualities for
children of from two to six years, Leslie
C. Frank, sanitary engineer in charge of
milk investigations of the United States
Public Health Service, reported to the Con-
ference of State and Territorial Health
Officers with the United States Public
Health Service.

Mr. Frank made a house-to-house survey
of over 3000 children of this age group in
41 cities, getting information as to whether
the children had been given raw or heated
milk, and what their ages, weight, and
heights were. These children were from
middle class American families, and their
supplementary diet was that of the average
American child. The children who had had

Smashing globules of fuel oil, and demonstrating the complete combustion that may then be obtained
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raw milk for more than the latter half of
their lives were no taller and just three-
tenths of a pound lighter in weight, on
the average, than the children who had had
heated or pasteurized milk. The study will
be continued during the coming year to
include children under two years of age.

The problem is of particular importance
because recently advocates of raw, un-
pasteurized milk have been claiming that
heated milk lacked some of the growth-
promoting properties present in raw milk.
The raw milk, however, is frowned upon
by health officials and most physicians be-
cause it is likely to carry disease germs.
The children in Mr. Frank’s survey who
received predominantly raw milk had more
diphtheria, scarlet fever, intestinal dis-
turbances, and rickets than the children
getting predominantly heated milk,  ac-
cording to their parents’ reports.—Science
Service.

—_— ——

Explosive Gas Hazard Tester

NEW combustible gas indicator for
practical use in detecting flammable
gases and vapors which are recognized
hazards in many industries, has been de-
veloped by the Mine Safety Appliance
Company. It is direct-reading, light in
weight, and easily operated. It may be car-
ried from the shoulders by a harness as
illustrated on this page.
This indicator may be used advantageous-
ly for testing gasoline and oil storage tanks,

Explosive gas tester in use

oil tankers, manholes, flammable liquid
storage tanks, and in general any location
where there is danger of explosions from
vapors and gases.

By squeezing an aspirator bulb, a sample
from any desired location is drawn rapidly
through the flexible metal tubing to the
instrument. Up to 60 feet of sampling line
can be used with the instrument for
sampling from inaccessible places. There
is no lag in the indicator reading except
the time required to draw the sample
through the length of sampling line used.

The instrument has two platinum wire
filaments which are heated to a relatively
low temperature by current from two dry
cells, one of the filaments being exposed

(Please turn to page 183)
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THE AMATEUR ASTRONOMER

Conducted by ALBERT G. INGALLS

HIS month, observatories.

“I dropped amateur telescope mak-
ing temporarily a while ago and took up
amateur carpentry, with the result shown
in the photograph.”

“The result” is the square structure,
capped with a silo top, shown below, and
its maker, owner, user, and the writer of
the above comment, is E. N. Ryder, D.D.S.,
of Brewster, New York. Dr. Ryder further

The famous Ryder Coffee Mill

observes in his letter that, “this edifice has
been spoken of, I understand, as ‘The Cof-

99

fee Mill with the crank on the inside’.

AN observatory constructed partly with
the help of the well-known “Scanlon
Specifications”, and partly by the Morris-
ville Foundry Company, is that of W. D.
Jones, 18 Summer Street, Morrisville, Ver-
mont. The dome, Mr. Jones says, is 12 feet
in diameter inside, and is rotated by rack
and pinion. The brick walls are seven feet
high and the four-inch telescope is mounted
level with the base of the dome, so that it
may be used down to a low angle.

The Scanlon Specifications are—or for-
merly were and probably still are—avail-
able from Leo J. Scanlon, Secretary-treas-

Mr. Jones’ observatory

urer of the Astronomical Section of the
Academy of Science and Art of Pittsburgh,
1405 East Street, N. S., Pittsburgh, Penn-
sylvania. This is the observatory whose
prototype, roofed with sheet aluminum, was
described in a special article in the July,
1931 number.

ACONIC is Charles A. McPherson, con-
tractor and home builder, of Edgar,
Montana, who writes:

“Sir: Enclosing photo showing results of
reading ‘A.T.M.” Observatory eight feet
diameter. Too small for eight-inch telescope
—hard to move around without bumping
tube. Concrete floor with six-inch diameter
pipe set in concrete, carrying German type
equatorial. Have two eight-inch mirrors.
Either one can be used for the same tube.
Telescope used for variable stars.”

¢« £ YONGDON ORCHARDS?” is the name

on the letterhead of Fred L. Farmer,
manager, Yakima, Washington, surprinted
over pictures of two big luscious red “Che-
kola Brand” apples—from which we gather
that amateur astronomer Farmer is also a
professional apple farmer. Mr. Farmer
sends several progress photographs of his
job.

“In the construction of this observatory,”
Mr. Farmer writes, “the sill and plate of
the side walls, as well as the rafters and
sill of the dome are all made of two thick-

nesses of one-by-three, cut on a ten foot
circle, except the upper member of the
plate, which was made of one-by-four. I had
this material cut at the mill. The studs
for the side walls are six feet long. The
shutter opening is 30 inches wide and
extends well beyond the center. The dome
is supported by eight roller-skate wheels
and has eight roller-skate wheels on brack-
ets for thrust bearings which ride under
the top member and on the lower member
of the plate. The frame of the shutter is
made of Y4-inch angle iron on which
wooden strips are fastened to support the
slats. Both the shutter and the dome
move very easily. The dome is covered
with heavy canvas and the side walls with
Beaver Board.

“The cost of material was 60 dollars.

“In building this observatory, I followed
very closely the instructions of Chas. D.
Higgs of Fortana, Wisconsin, as published
in Popular Astronomy, August-September,
1928. 1 find that this makes a very satis-
factory housing for my six-inch reflector

o ~ _- .I" - . 3
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The McPherson observatory

and greatly increases the pleasure of using
my telescope.”

ONNEVUE OBSERVATORY is at 222
Evans Avenue, Wyomissing (near
Reading), Pennsylvania, and is the crea-
tion of J. Milo Webster, wholesale optician.
“The building contains a small shop on
the first floor,” Mr. Webster writes. “The
second floor is given over to an assembly
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Bonnevue observatory

room which will more or less become
‘hobby headquarters.’

“The main point of interest is the turret
house supported on I-beams resting on the
masonry walls of the building. It is ap-
proximately eight feet square, affording
standing room for several persons.

“The refracting telescope at present
mounted carries a five-inch lens, but this
will later be replaced with a larger one.
A second telescope can be mounted on the
opposite side of the turret.

“Six two-inch grooved wheels carry the
turret, four being located at the top and
one either side. The driving mechanism
consists of a gear of 24-pitch and 1508
teeth on the outer edge of the large steel
ring, into which a 21-tooth pinion meshes.
The speed of the shaft carrying the 21-
tooth pinion when following a star is three
revolutions an hour.

“A synchronous motor of 1800 r.p.m. is
followed by a 400 to 1 reducing gear, which
in turn will turn a worm gear with 90
teeth, attached to the pinion’shaft. The
synchronous motor operates on standard
time but the number of teeth on the large
steel ring corrects for sidereal time in the
revolving of turret, with an accuracy quite
satisfactory, the error being but five and
one third seconds in 24 hours.

“For the general idea of a turret type re-
fracting telescope, the owner is indebted
to ex-Governor Hartness of Springfield,
Vermont, who has the first, and until re-
cently had the only, turret type refracting
telescope.”

Inside the turret—Bonnevue
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AMATEUR TELESCOPE MAKERS

If you are making a telescope, or plan to do so, don’t fail to write for our free illus-
trated literature. We ship materials anywhere, separately or in complete kits.
Reflector Making Kits include glass discs of proper thickness, eight grades of
abrasives, polishing materials and simple instructions; 6”, $6.50; 8”, $10.00 (C.0O.D.
slightly higher) ; other sizes 4” to 12”.

Other Tinsley products and services: Eyepieces; Prisms; Eyepiece Holders;
Finders; Cells; complete mountings and parts, finished or rough cast; Silvering and
Lacquering; Books on telescope making and amateur observing; Technical Advice
and Mirror Tests free of charge; Parabolic Mirrors; Complete Equatorial Telescopes
ready for use.

TINSLEY LABORATORIES

3017 Wheeler Street Berkeley, California

ONE WAY TO ENJOY THE DEPRESSION

Build Your Own Telescope!

It will give you a brand-new interest in life, at

AND YOU CAN DO IT!

very little expense. . . .

Send for circular to

JOHN M. PIERCE 11 Harvard Street
(Drop in when you come up this way for the ECLIPSE.)

Springfield, Vermont
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TELESCOPE MAKERS
SEND FOR OUR PRICE LIST

We can furnish you with everything optical. Prisms
and Prism Blanks—Crown and Flint Discs—Tele-
scope Finders—Star Diagonals—Achromatic Lenses
— Eyepieces—Setting Circles—Complete Equatorial
Mountings—Tripods. Compare these few prices.
Prisms Optical Glass 1”7 $2.25, 114”—$3.50. 11"
—$4.75, 134”—$6.25. Prism blanks 409 off these prices.
Crown & Flint Dises (.Jena Glass). Only small sizes
carried in stock, others in 4 or 5 weeks. Each furnish-
ed with Optical conqtantq hgured to fourth decimal place.
Free from defects, e\ammed in three dlrectmns for striae.
—$6.75—316"—$10. 4" —8$14.25, 415"—$20.50, 5”—
$2a 5%"—332 50, 6”—$46.25. Wood Tripods $3 and up.

We will be glad to send you our monthly
list of optical bargains. Send your mame
and address.

MULLER OPTICAL SUPPLY
219-Seventh Ave. New York, N. Y.

Amateur Telescope Makers
Complete mirror outfits including glass discs,
abrasives, pitch, beeswax, rouge and instruc-
tions. 4”—$3.25. 6”—$4.50. Other sizes pro-
portionately low. Quality equal to any on the

market.

1” Prisms Optical glass.. Value $5.00
Special $2.75
1-5/8” Prisms Optical glass................ Value $17.00

Special $8.00

3/4” F. L. achromatic Eyepieces revolvmg focus,

1” diameter ....... .. $2.5
Salvaged U S Gov’t mstrument

40 mm. Achromatic lenses about 12” F. L. Mounted
in cell. Suitable for finders................coceeennen. $5.00
11/16” Optical Prisms................c....... Special $1.00

Send for 16-page catalog on BINOCULARS, etc.

PRECISION OPTICAL SUPPLY CO.
991 E. 163rd Street New York City

Amateur Telescope Making

AvrBert G. INcaLLs, Editor
All the information you will need as to where to obtain the necessary inexpensive materials, just
how to proceed with each step and how to make the final tests and corrections. In language any-
one can understand.
$3.00 postpaid domestic

SCIENTIFIC AMERICAN

24 West 40th Street

New York, N. Y.

PAUL AUCHTER, Manager
A. C. ANDREWS, President

Quality is the watchword at Colton Manor. Beautifully
appointed rooms, superb cuisine, an atmosphere of un-
forgettable charm—these are what you can always expect
at Colton Manor...
joy, too, the famous “Ship’s Deck”! Booklet. European
Planif desired.SeaWater Baths. Write or wire reservations.

yet at no excess in price. You'll en-

One of the Finest Hotels
in Atlantic City

PENNSYLVANIA AVENUE ¢« « 250 ROOMS : « OVERLOOKING THE OCEAN
e T e P e St | e e B T (e U



CURRENT BULLETIN BRIEFS

Short Reviews of Bulletins and Papers on Scientific and

Allied Subjects, and Where to Get Them

Sarery CODES FOR THE PREVENTION OF

Dust Exprosions (Bulletin of the
United States Bureau of Labor Statistics
No. 562) is a valuable monograph on a
very real danger. Superintendent of Docu-
ments, Washington, D. C.—15 cents (coin
or money order).

e ——

ONe HUNDRED AND SEVENTY-SEVEN BOAT

BuiLpers AND WHAT THEY Buiwp is
the most complete directory of the small
boat industry that has been compiled. It
lists 619 models in addition to boat plans,
novelty boats, and water sport accessories.
Outboard Motor Corporation, Milwaukee,
Wis—Gratis.

—————— .

ELEMENTARY AND SECONDARY SCHOOLS

(Bulletin 1932, No. 1, Office of Educa-
tion, Department of the Interior) gives a
list of the principal state, county, city,
and other public as well as parochial
schools. Superintendent of Documents,
Washington, D. C.—15 cents (coin or mon-
ey order).

e ett——

CARNEGIE FounpaTion For THE ADVANCE-
MENT OF TEAcHING. The Twenty-sixth
Annual Report deals with such subjects as
retiring allowances and pensions, schools
of the U. S., improvement of legal educa-
tion, and the study of American college
athletics. Carnegie Foundation for the Ad-
vancement of Teaching, 522 Fifth Avenue,
New York City—Gratis.
—_—————

ScieNce IN ActioN (Reprint from the
Western Society of Engineers, Vol. XX-
XVII, No. 1. February, 1932) by E. R.
Weidlein gives a picture of the develop-
ments that are of interest principally to
engineers. Mellon Institute of Industrial
Research, Pittsburgh, Pa.—Gratis.
—_————
ConTrOL OF REseaArcH ExPENSE (Reprint
from Industrial and Engineering Chem-
istry, Vol. 24, April 1932), by William A.
Hamor and George D. Beal, deals with a
peculiar subject which has to be reckoned
with in modern research. The authors are
both Assistant Directors of the Mellon In-
stitute. Mellon Institute of Industrial Re-
search, Pittsburgh, Pa—Gratis.
—— e —— -
TRICHLORETHYLENE. ITs PROPERTIES AND
Uses. This booklet contains in concise
form reliable information on the properties,
uses, and industrial applications of this
solvent. The Roessler & Hasslacher Chemi-
cal Co. Inc., Niagara Falls, N. Y.—Gratis.
— e ———
WeaTHERING REesistaNncE oF  CONCRETE
(Engineering and Science Series No.
36), by E. J. Kilcawley, gives a compre-
hensive account of the latest experiments
on the subject. Rensselaer Polytechnic In-
stitute, Troy, N. Y.—Gratis.
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TO make this page of greater

value to our readers, the ed-
itor shall be glad to consider for
review papers and bulletins on
any phase of science, engineer-
ing, or industry. However, we
do not wish ordinary catalogs,
and we will not mention what is
obviously propaganda.

Material submitted should I
give full information as to where
obtainable and the price, if any,
so that the reader may obtain
copies directly without unnec-
essary correspondence. — The
Editor.

NATURAL RESOURCES OF SYRACUSE AND

Vicinity, by William Miller Booth,
deals with local problems and successes.
Industrial Bureau, Syracuse Chamber of

Commerce, Syracuse, N. Y.—Gratis.
e ————

PreseNT ProBLEMS oF THE ORIENT (Inter-

national Conciliation, June, 1932. No.
281) gives addresses by Jerome D. Greene
and Wallace M. Alexander together with
the text of the nine-power treaty. Carnegie
Endowment for International Peace, 44
Portland Street, Worcester, Mass.—5 cents.

—————

THE Avutociro. This book is an authorita-

tive presentation of the autogiro; what
it is, what it does, and how it does it,
together with a résumé of its history, de-
velopment, achievement, progress, and ac-
ceptance by the public. Autogiro Company
of America, Land Title Building, Philadel-
phia, Pa.—Gratis.

————

RuBBer SHEATHED TrAILING CABLES (Bul-

letin No. 358, Bureau of Mines) de-
scribes the cables which are used in mining
and which extend back from the machines
to the permanent wiring; they are, there-
fore, called “trailing cables.” Superin-
tendent of Documents, Washington, D. C.

—25 cents, money order or coin.
e

Hica TeEMPERATURE BEARING SERVICE Lu-

BRICATION REQUIREMENTS (Lubrication,
Volume 18, No. 6, June 1932) deals with
the utilization of steam heat for drying
purposes in various industries such as
paper and rubber from the viewpoint of
lubrication. The Texas Company, 135 East
42nd Street, New York City.—Gratis.

— e ———

Tests ofF Rock-Dust BARRIERS IN THE

ExPERIMENTAL MINE (Bulletin No. 353,
Bureau of Mines) describes rock-dust bar-
riers which are not a substitute for general
rock dusting but are a supplementary or
secondary defense where rock dusting has
not been done recently or is temporarily
deficient. Superintendent of Documents,
W ashington, D. C.—10 cents, coin.

THE Forest REsoURces anp LumBer In-
pusTRY OF SovIET Russia (Trade Infor-
mation Bulletin No. 798, Bureau of Foreign
and Domestic Commerce, U. S. Department
of Commerce). The greater part of the
forests of the Union of Soviet Republics
are at the present time inaccessible for
commercial exploitation. Production does
not keep pace with the mounting domestic
demand. This pamphlet gives the latest
available facts. Superintendent of Docu-
ments, Washington, D. C.—10 cents, coin.
————..
NitrRaTE DEPOSITS OF THE UNITED STATES
(Geological Survey Bulletin 838, De-
partment of the Interior), by G. R. Mans-
field and Leona Boardman, contains bad
news for those who have been optimistic
concerning an American nitrate industry
and gives a survey of the whole subject.
Superintendent of Documents, W ashington,
D. C.—40 cents, money order.
e et—
Sarery IN THE HousenorLp (Circular of
the Bureau of Standards No. 397) is
one of the best treatises on home safety
ever written. It suggests practical means
of removing causes of harm and advocates
everything which will promote safety. It is
well illustrated. Superintendent of Docu-
ments, Washington, D. C.—15 cents, coin
or money order.
e ————
A ProcraM For TeacHING Science (Na-
tional Society for the Study of Educa-
tion—Thirty-first Yearbook, Part 1) is a
370-page book dealing primarily with the
course of study in science in the public
schools. Public School Publishing Com-
pany, Bloomington, Illinois. Paper $1.75;
cloth $2.50.
_—  ———
TrAILsIDE FamiLy. THE NaTure TrAILs
AND TrAILSIDE MUSEUM AT BEAR MoUN-
TAIN, N. Y. (School Service Series Number
Seven, Department of Public Education),
by William H. Carr, describes an unusual
enterprise in the field of natural history.
It is attractively illustrated. American Mu-
seum of Natural History, 77th Street and
Central Park West, New York City.—15
cents.
——————
ComBusTION (Industrial Gas Series, Third
Edition) is an exceedingly valuable
reference book on theory and practice.
Labeled “Third Edition,” it is entirely re-
written to keep pace with the progress of
the industry. Though written with gas fuel
as a background, much of the data are of
general interest. The work is sold at the
cost of production or less, as it is the
policy of the American Gas Association to
distribute technical information without at-
tempting to make a profit on the publica-
tion. The purchaser pays the postage,
shipping weight 2% pounds.—American
Gas Association, 420 Lexington Avenue,
New York City.—$2.
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(Continued from page 179)

to the action of the gas sample. Combustible
gas in the sample is oxidized or burned
catalytically on this platinum wire and any
increase in temperature from this combus-
tion increases the electrical resistance of
the wire. This increase in resistance is
proportional to the amount of flammable
vapors in the sample and is measured by
a milli-ammeter, the scale of which is cali-
brated to give direct readings in percentage
of lower explosive limit concentration. It
will also indicate whether the vapor con-
centration is within the explosive range
and in addition, by dilution with air,
whether the vapor concentration is above
the upper explosive limit.

———ti————————

“If”* For Chemists

HE chemist’s life is not all romance,
as Mrs. J. C. Lamb, of Lexington, Ken-
tucky, points out in the following parody of
Rudyard Kipling’s poem, “If”, reprinted
from Industrial and Engineering Chemistry:
If you can make the vilest stinks invented
And work in them from morn till late at night,
Or with your lot be perfectly contented
When you are asked to fool with dynamite;
If you can still remain quite calm and placid
When plant officials effervesce and fret,

Or being told to test a fuming acid
Can suck it through a l-cc. pipet;

1f you don’t get just what the boss expected
Yet have the pluck the true results to state,
And from the truth refuse to be deflected
And never stoop to adding in the date;

If you can read a bunch of sample numbers
When all the labels have been soaked in crude,
And can, when wakened from your slumbers
At 2 AM,, respond in cheerful mood;

If you can drop the fruit of your exertion
Before you’ve weighed it, on the concrete floor,
And feeling not a symptom of aversion

Can start again as blithely as before;

If you can take a broken desiccator

And from it improvise a Liebig still,

Or gage the rainfall by the dehydrator

And give three hours a week to first-aid drill;

If you can subjugate all thoughts of pleasure
And still retain a meed of self-esteem;

If you can give your few short hours of leisure
To keeping up with every modern theme;

If you donate your every waking minute

And seek your sole reward in duty done,

Yours is the Lab. and everything that’s in it,
And what is more, you’re welcome to it, Son.

B s e E—

Rubber Paint

NOW-WHITE, transparent, non-flamma-

ble chlorinated rubber is on the market
in Germany where it is finding use particu-
larly for painting iron, concrete, and wood.
Such a coating is no more expensive than
that obtained with the usual good paints,
and it has better adhesive qualities. The
Mannesmannwerke now produces about
20,000 pounds per month of a similar prod-
uct known as “Tornesit” used for painting
gas and water piping. Tornesit, containing
30 percent rubber, can be used for all
articles hitherto made of ebonite or Bake-
lite and may be obtained in all colors de-
sired.

Decomposition of chlorinated rubber be-
gins at 150 degrees, Centigrade; therefore
it is suitable for impregnating {fabrics,
wood, and so on. It is resistant to acids
and alkalies, insulates against electricity,
and gives special hardness to films. It has a
specific gravity of 1.5, is soluble in benzol,
esters, and chlorin-hydrocarbons as well

SCIENTIFIC AMERICAN

Doesn’t He
ActThat Way

AT HOME ‘)

PO

THERE is a long list of
“niceties” we want our chil-
dren to learn. But how go
about it? The nursery school
is pioneering a new way. But
these same methods may be
used in the home. Read in the
September HY GEIA the per-
sonal experience of a mother
with the nursery school, as
told by Elizabeth S. Ferguson
—how she developed an un-
derstanding attitude toward
Junior’s galoshes on the wrong
feet, how they reached an
agreement concerning his
“dawdling” over meals and
even his marking on the wall
paper. The reason your young-
ster “doesn’t act that way at
home” may be revealed to you
in this article. It will prove a
godsend to
many puz-
zled parents.

Also in the
SEPTEMBER

ISSUE—

Other worthwhile articles dealing with
the parent and child include ‘‘Guarding
against Tuberculosis’’, ‘‘Give Your Child
an Attractive Speaking Voise’’, and ““The
Value of Early Periodic Health Examina-
tions of the Child”’.

But the September HYGEIA is of
general interest to all. There is an ar-
ticle on ‘““The Microscope’’, one of a series
on ““How Science Solves Crime'’. ‘‘Lin-
coln and the Doctors’’ is a serial showing
how the health of the Great Emancipator
influenced his life and character. ‘‘Fruits’’
is part of a series on ‘‘Foods—Their Se-
lection and Preparation’’, which will ap-
peal to the housewife. In fact, there is
something vitally worthwhile for every
member of the family, for every individ-
ual, in the September HYGEIA.

month HYGEIA will
bring to your home

Each

Authentic Information
on Health Problems

It is published by the American Medi-
cal Association. Its articles are written
by experts in their various fields. But the
language is simple and non-technical.

If you are interested in your health and
in that of your family, you will find
HYGEIA enlightening, entertaining, and
above all a splendid investment. This
special offer will bring it to you at a
saving. Mail the coupon today and begin
your subscription with the September
issue.

INTRODUCTORY 6 mos.for $

Regular
Subscription

'OFFER &

AMERICAN MEDICAL ASSOCIATION
535 N. Dearborn Street, Chicago, Il

Enclosed is $1.00 for an INTRODUCTORY 6 MONTHS’ subscription to

HYGEIA, the Health Magazine. I am a new subscriber.

S.A.-9-32
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Corn Exchange
Bank
Trust Company

13 WILLIAM STREET
and
72 Branches located in
Greater New York
Established 1853

Fling Lock Pistols

for use or
decoration.
Brasstrim-
med, in working
order, with flint, $6.90 each. Large
stock antique guns, swords, spears, etc.
1931 catalog, 364 pages of pistols, armor, guns,
daggers, etc., mailed for 50 cents. New special
circular for 2c stamp.

. vaﬂhluhe(l 1865

Francis Bannerman Sons, 501 B’way, N. Y. City

TEN MILLION STORY PLOTS

—all different—can be built around any idea with
the aid of the Plot-Robot Genie. Endorsed by editors
—widely used by successful authors and the story
departments of Motion Picture Studios—priceless
aid to new writers. Write for full information today.
No obligation.
ERNEST E. GAGNON CO.
793 Union Insurance Bldg., Los Angeles, Calif.

The Midget
**Five-in-One” Slide Rule

ls a comblnauon Mannheim. Polymetric
og-Log, Binary, Add and Subtract Slide
Rule It will instantly add. subtract, mul-
tiply and divide any combination of whole
numbers, fractions, mlxed numbera nnd
decimals. Gives every root dpow
-ogn, Sines and Tangents. \I; e ol nluml-
unm with scales on white celluloid, Size
. Approved and sdopted by colleges,
r‘uee with instructions, $1.50. Fabrikoid
Case, 50c extra. Sent C. 0. D. il desired,
Catalogue Free,
GILSON SLIDE RULE CO.
Stuart, Florida

CHEMISTS

Send for our free 1932 bargain
list covering 2000 laboratory items
and 100 chemicals. Price of 288
p. catalog 50c. Glass Still as il-
lustrated Cap. of Flask 1 Quart,
Complete $8.00.

LABORATORY MATERIALS CO.
637 East 7[st Street Chicage

11 \V. 422ST
NEW YORK

BOOK CRAFT GUILD

GET INTO THE TOY BUSINESS
AS OUR MANUFACTURER
Earn Money casting our new hol-
low Toy Soldiers, Indians, 5 and
10¢c Automobiles, Ashtrays, etc.
for a firm of many years standing.
NO EXPERIENCE necessary. We
furnish moulds with complete out-
fit and instructions and offer a
ready market as we buy finished
goods. A rare opportunity for these
times, so if you mean strictly
business write at once for full details as CHRISTMAS
RUSH is NOW starting.
METAL CAST PRODUCTS CO., Dent S

1696 Boston Ro-d New York
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as in tetraline. It is insoluble in alcohols,
benzine, and mineral oils. Highly concen-
trated solutions readily absorb colors and
therefore have good covering power. Plastic
masses, artificial leather, and the like can
be produced from chlorinated rubber. The
products are cheap because the basic ma-
terials, rubber and chlorine, are at present
low in price and available in practically un-
limited quantity; production is compara-
tively simple and inexpensive.—A. E. B.

Why Golf Balls Go Far

HAT the measured speed of a driver

when it connects with a golf ball is
from 70 to 125 miles per hour was shown
in the research laboratory of the General
Electric Company when a series of tests
was conducted by means of a device utiliz-
ing the phototube. Jim Reynolds, of
Schenectady, winner of the national driv-
ing championship at Chicago in 1930, made
the mark of 125 in his second attempt.
The device used in the laboratory to
measure the speed of the club was devel-
oped by H. W. Lord, vacuum tube en-
gineer. It employs two photo-electric cells
and can be used to measure speeds which
have never before been measurable be-
cause of the nature of their force.

Reynolds, who has a reputation for ob-
taining remarkable distance in driving, in
his first attempt registered a speed of 106.
His second swing was 125, the high mark
of the afternoon, while other attempts ran
from a low of 72 to 102 miles per hour,
varying with the length of club used.

Alex Mclntyre, professional of the Edi-
son Country Club, Schenectady, also swung
a driver several times from the platform.
His speed when connecting with the prac-
tice ball ranged from a low of 70 to a high
of 97 miles per hour. The tests dem-
onstrated that lightness, rather than weight
in the head of the club, and length of
shaft contributed to the higher rates of
speed.

The apparatus developed by Lord for
making the measurements includes two
phototubes and light sources which project
two beams of light about six inches apart.
These beams run at right angles to the
path of the club, which is swung from a
platform. The driver cuts the first beam

SEPTEMBER - 1932
a split second before it strikes the ball on
its tee and almost immediately afterwards
cuts the second beam. Both phototubes op-
erate Thyraton tubes, the first one causing
a condenser to begin charging and the

Laboratory set-up for measuring

speed of the head of a golf club

second one stopping it. The resulting
voltage charge across the condenser is
measured by a meter, which is calibrated
in terms of miles per hour. The calibration
can be altered to measure much slower
or much faster speeds, and it is possible
to measure speeds up to about a thousand
miles per hour with the device.

Headaches Caused By Food

Sensitiveness

EADACHES may be caused by hyper-
sensitiveness to certain foods, it ap-
pears from a report of Drs. Ray M. Balyeat
and Herbert J. Rinkel of Oklahoma City
to the American Medical Association.
These physicians studied the various types
of headaches due to this cause. They found
that women have longer, less frequent at-
tacks, while men have frequent attacks of
shorter duration.
The symptoms vary in different persons

The instruments used in determining why golf balls go so far (or not so far)
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Motors and compressors in new Dutch synthetic ammonia plant

and in different attacks in the same person.
Several members of a family may have
them. The only way to determine that the
headaches are caused by food sensitiveness
is by the trial method; avoiding the offend-
ing food will give relief. This is also the
best method of treating, or preventing, the
headaches.

Many persons have headaches caused by
inflammation of the nasal sinuses. In these
cases the food sensitiveness is often a pre-
disposing factor, Dr. Balyeat said. This oc-
curs especially in hay fever victims.—
Science Service.

New Dutch Plant for Synthetic
Ammonia

HE largest plant in the world for the

manufacture of synthetic ammonia was
put into operation recently in Sluiskil, Hol-
land. Here hydrogen and nitrogen are
united to form ammonia at the rate of 200
tons of product per day. This splendid
plant, the last word in chemical engineering
achievement, is described in a recent issue

The converters where nitrogen
and hydrogen form ammonia

of Chemical and Metallurgical Engineering.

Hydrogen for the process is obtained as
a by-product from coke-ovens. It is sepa-
rated from the coke-oven gas by com-
pression and refrigeration. The union of hy-
drogen and nitrogen is accomplished by
passing the mixture at high pressure
through converters filled with activated
iron oxide. When the plant is first started,
it is necessary to heat the converters by
electric heating units, but as soon as the
reaction gets under way it supplies its
own heat and the electricity can be shut off.

The synthesis plant comprises five com-
pressors handling 6000 cubic meters per
hour; two compressors handling 2500 cubic
meters; six reaction towers, each producing
35 to 40 tons of ammonia a day; and two
preliminary converters. Every synthesis unit
consists essentially of the reaction chamber
proper, a water cooler, a column for con-
densation and separation of liquid am-
monia, an ammonia evaporator, and a cir-
culating pump. Very little manual labor
is required; only one man is needed to
perform all operations on two synthesis

units.—A. E. B.
——————

Rubberized Paper

NEW development in paper manufac-

ture, involving the use of rubber latex
in making coated papers for the printing
and lithographing trades, has been an-
nounced by the United States Rubber Com-
pany.

The name given to the special latex for-
mula is lexene. The following claims of
special interest to printers are made for
coated papers containing the new ingredi-
ents:

Because rubber is waterproof, the water
content of the paper is more stable and
the tendency of the sheet to curl, shrink,
or expand is largely overcome, eliminating
many pressroom difficulties.

Because rubber is non-absorbent, a
lexene-coated sheet uses less ink and the
ink “lays” better. Solid blacks, for ex-
ample, are beautifully soft and even in
texture, and experiment has demonstrated
that the ink dries more rapidly and offset
is greatly reduced.

Because rubber is continuously flexible,
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it binds the harsher coating ingredients in
a soft, pliable coating and greatly increases
the folding strength.

The use of the new ingredient has
passed the experimental stage, several of
the large paper manufacturers having been
engaged in making and marketing the
paper for nearly a year to test its qualities
and acceptability among printers.

— et ——
A Permanent Synthetic Black-
board

GLASS blackboard combining the vir-

tues of slate with original and exclu-
sive properties of its own has recently been
developed by the New York Silicate Book
Slate Company, New York City. The board,
known as Seloc antiseptic glass blackboard,
is a deep black and will not fade or become
glazed. It has a velvety surface, free from
imperfections. The board is patented and
consists of black plate glass with a sus-
pended abrasive uniformly dispersed
throughout the glass while molten. Experi-
mental tests equivalent to 100 years’ wear
have left the sample in as good condition
as when new. The thickness and weight of
the board are the same as with natural
slate, and the cost is but slightly higher.—
A. E. B.

B e

Thunder Does Not Sour Milk

ONTRARY to popular belief, thunder

does not have anything to do with the
souring of milk, says the United States
Department of Agriculture. Just before a
thunderstorm the atmosphere is unusually
warm or even uncomfortably hot. This
warm condition is ideal for bacteria to
work, and the sour milk is a result. The
heat and bacteria do the trick, not the
thunder. More attention to cooling the
milk is suggested to prevent souring at
these times.

e et——

New Anesthetic Deadens Pain
for Longer Period

NEW anesthetic, which continues to

kill pain after an operation but has no
habit-forming power, was reported at a
recent meeting of the American Chemical
Society in a paper by Dr. T. H. Rider and
E. W. Scott of the William S. Merrell
Company of Cincinnati. The new anesthetic,
called diothane, is local and is said to
outdo both cocaine and novocaine. The
drug is closely related to a number of
similar organic anesthetics which are not
particularly effective. A few slight changes

in positions of atoms account for its
potency.
“This compound,” said Dr. Rider, “is the

only one at present available which is not
only stronger than either cocaine or novo-
caine but can be used satisfactorily in any
surgical operation that can be done under
local anesthetic. At the same time it is not
habit-forming and is less toxic than either
cocaine or novocaine.

“Clinical studies have been made with
diothane which have shown that its use
in actual practice leads to more favorable
results than the use of previously known
anesthetics.

“Among the outstanding effects is the
slowness with which the anesthesia dis-
appears. Because of this the patient is more
comfortable after operation than is usually
the case.”—A4. E. B.
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FLYING IN THE BEGINNING
(Continued from page 141)

while others, below, supported and steadied
the cord and kept up its sag.

With tandems of kites supporting the
wire at intervals we were able to send field
telegraph lines out for long distances and
across ground assumed to be swept by
hostile fire.

Not the least interesting of this class of
test was the sending of a small cable to
Brooklyn. The end, secured to a float, when
received there was attached to a telephone
by which communication was opened while
ships passed beneath the cable held arched
over Buttermilk Channel.

This stunt attracted much publicity and
a civil engineer in Mexico, having read of
it in the papers, wrote to me that he was
confronted with the problem of putting a
cable across a wide, deep cafion in the
bottom of which there was a raging torrent.
He wanted to know whether kites might
not be used to carry across a rope by which
the cable might be hauled over. He sent
me a map and sketches of the place and
I replied, sending him directions for the
building and operation of kites he would
need. A month or so later, an enthusiastic
letter from him told of the complete suc-
cess of the undertaking.

Y this time my mail was full of kite

correspondence. Many of the letters
were from serious scientific men, including
Baden-Powell, in England; Lilienthal,
Germany; Hargrave, in New South Wales;
Langley and others in our country. Many
were from cranks with all sorts of fool ideas
and suggestions. Numerous express parcels
came too, frequently “express charges col-
lect,” with models which were usually ab-
surd, and often the senders requested the
return of these after trial.

Also I was now coming into rather
unpleasant notoriety with people who re-
garded my kite experiments as utter non-
sense and I regret to say that some of these
were officers of the Army who regarded my
work as a reflection upon official intelli-
gence. My comrades at the post understood
the purpose of my experiments but, never-
theless, they could not resist the temptation
to twit me about my “flying-machines” and
they took to calling me “Darius.” 1 re-
sented this because they knew as well as
I that I was at that time considering no
flying-machine.

We next branched off into attempts to
gain high altitudes and, though it was of
no particular military importance, we were
sending aloft a box which contained ther-
mometer, barometer, psychrometer, anemom-
eter, and other meteorological instruments
for readings in the upper air.

When the Weather Bureau recognized
the value of this phase of kite work, it took
it up and, under the direction of Professor
Marvin, it accomplished surprising results
at the Blue Hills Observatory and other
stations. Meantime, Professor Alexander
Graham Bell had become interested and
he had developed a new type of cellular
kite for high altitude flights. I therefore
began to feel that if I was sent to the
lunatic asylum I should at least be in good
company.
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One of the most noteworthy instances of
the use of kites came some years after this
when radio was in its infancy. Captain Wil-
liam Mitchell, of the United States Signal
Corps, in 1904, using a tandem of modified
Hargrave Kkites, raised the antenna of a
radio two miles in the air and received a
message from the S.S. Navarisk, 1900 miles
away, the distance record at that time.

By the winter of 1896 we were having
considerable success with aerial photog-
raphy and were trying to perfect an ap-
paratus by which a hostile position might
be photographed from behind our lines.

At first, the camera was carried on a
light platform suspended from the kite-
cord and adjusted for pointing by means
of the suspension cords. The shutter was
operated by mechanism from an alarm-
clock which sat beside the camera.

With this crude device some really re-
markable results were obtained, fully justi-
fying further experimenting. The final de-
velopment was a specially constructed
camera box equipped with long-focus lens

KITE LINE

1
1
1
‘\
\

Camera set-up used by the author
for aerial photography with kites

and holder for plates or film roll. The box
contained a clock-work shutter mechanism
which could be set to operate at a given
time.

Attached to the top of the camera-box
by a ball and socket joint was a slender
rod which hung from a light wooden
“rider” on the kite-cord. This rod attached
to the rider by means of a disk-and-pintle
so it could swing in a vertical plane but
could not twist horizontally. A guy back
to the rider prevented the rod from swing-
ing forward past vertical with the wind (not
shown in the drawing above).

The kite-cord passed through eyes at
each end of the rider so it could slide along
the line, and to the forward end of the
rider was attached the cord of a towing
kite to take it up.

The place on the kite-line to which the
camera was to go having been decided
upon, calculations were made of the angles
for pointing to the object to be photo-
graphed, the camera was pointed and sent
up. At the fixed time the shutter mech-
anism operated.

We succeeded in getting excellent pho-
tographs of lower New York while the
operators were safely concealed behind the
fort on Governors Island, more than a mile
away. The kites and apparatus were, of
course, in view but they offered a rela-
tively small target and were much less
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vulnerable than balloons which, until then,
had to be relied upon for such work.

There remained the serious disadvantage,
however, that the Hargrave type kites we
were using did offer a target and also they
were bulky and hard to pack. We there-
fore commenced experimenting for a less
conspicuous and a more portable kind. This
we finally developed from a kite invented
by Mr. Eddy of Bayonne, New Jersey.

The frame consisted of a central vertical
backbone and a cross-piece perpendicular
to it. The cross-piece, about 12 percent
longer than the upright, crossed it at about
18 percent of its length from the top and
the cross-piece was bent back into a shal-
low bow. The cover, somewhat wider than
the length of the cross-piece, was gathered
in a wedge-shaped pleat along the back-
bone which thus became a central keel on
both sides of which the cover, bellying
back, formed stabilizing pockets. The edges
of the cover were hemmed around steel
piano-wire so that there could be no stretch-
ing and the corners were fitted with small
rings which engaged in snap-hooks on the
ends of the sticks. The piano-wire bow-
string was also quickly detachable; less
than a minute was required to assemble
or to dismantle the kite. When dismounted
the sticks were rolled up in the cover and
the kite was ready for shipping.

This kite lacked the power of the cellular
kite but it flew at a very steep angle and
proved to be excellent for our purpose.

Four six-foot kites of the Eddy type
served to carry the camera to any desired
height and, when rolled, could be com-
fortably carried on the shoulder. The reel-
box, with rope handles, was fitted to take
the camera and the developing para-
phernalia, so the entire equipment was
easily carried by two men.

N the spring of 1898, soon after our

entry into the Spanish War, it was nec-
essary for us to know the whereabouts of
Cervera’s fleet which might be a menace
to transports going to Cuba. It had been
lost track of but was supposed to have
gone into the harbor of Santiago de Cuba.

In the mobilization camp at Tampa I
had my aerial photographic equipment, the
Regimental Commander having directed
me to take it with us. General Shafter sent
for me and asked whether the harbor of
Santiago could be photographed over the
hills at its entrance.

As a test, he then sent me out on a ship
to try to photograph the harbor of Tampa
from outside. This was satisfactorily done
and I delivered him photographs showing
the details beyond obstructions.

He then ordered me to be prepared to
go to Santiago to do the same thing.
Naturally, I was enthused and was con-
fident of being able to settle the question
as to whether or not Cervera was there
but before I was started Cervera’s presence
was discovered. General Shafter then or-
dered me to take the apparatus on the
expedition to Cuba but the campaign there
never necessitated its use.

(To be concluded)

In the concluding part of this article,

Colonel Wise tells of his progress from
the kites described above to man-carrying
kites and then to his first successful glider
which was launched on a hill-side from a
bicycle—The Editor.
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Advertising as a Curb on

Product Design Pirates’

Unfair Competition Involving Intentional Imitation Cannot
Always Be Restrained by Courts

By JOHN C. PEMBERTON

New York Bar

ITHOUT fear of interference, any

would-be competitor, indifferent to
the ethics of the matter, may make or
sell an exact, a Chinese copy of your
product, your machine, your design—un-
less it is patented, copyrighted, or blessed
with a “secondary meaning.”

This is a hardship. No one denies it. The
remedy, however, lies with the legislature
alone, or so the courts say.

It is established that when an action
is based upon the imitation of the form
and appearance of another’s products or
goods, the complaint should allege (1) “not
merely the imitation, but (2) that the par-
ticular form imitated had come to be
known to the purchasing public as an in-
dication of the origin of the plaintiff’s
goods or wares, and (3) that confusion has
resulted or is apt to result, in the public
mind by reason of the imitation.” (Nims,
3rd Ed. page 822.)

In Rice v. Redlich (202 Fed. 155, 158)
the court said:

“It is apparent (there is no evidence to
the contrary) that no one who purchased
the defendant’s miniature telephone cared
anything for the origin of its manufacture,
much less does it appear that anyone was
induced to buy, by the belief that he was
buying an article made by the complain-
ants.” An injunction was here denied.

In Hudson v. Apco (288 Fed. 871, 876)
the District Judge, in the same vein, as-
serted:

“To maintain the charge of unfair com-
petition by imitation of goods or products
it is necessary for the plaintiff to show that
the appearance of his wares has in fact
come to mean that some particular person
—the plaintiff may not be individually
known—makes them, and that the public
cares who does make them, and not merely
for their appearance and structure. In order
to be deceived or led into mistake, the
purchaser must have associated the article
with a particular producer, or suppose that
he is getting what he already knows about
as a desirable article.”

In the case of Crescent v. Kilborn (247
Fed. 299) the plaintiff was the manufac-
turer of an adjustable wrench and had
widely advertised the same. The wrench,
on account of its appearance and new and
original shape, pleased the public. No ad-
justable wrench of precisely the same char-
*Reprinted from Printer’s Ink.
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acter had ever appeared upon the market.
Defendant was engaged in manufacturing
substantially a direct facsimile of the plain-
tiff’s wrench. The Court said:

“It is an absolute condition to any relief
whatever, that the plaintiff show that the
public cares who makes these wrenches,
and not merely for their appearance and
structure. It will not be enough only to
show how pleasing they are, because all
the features of beauty or utility which
commend them to the public are already in
the public domain.

“The critical question of fact at the out-
set, always, is whether the public is moved
in any degree to buy the article because of
its source and what are the features by
which it distinguishes that source. Unless
the plaintiff can answer this question he
can take no step forward: no degree of
imitation of details is actionable in its
absence.

“The defendant, on the other hand, may
copy the plaintiff’s goods slavishly down
to the minutest detail, but he may not
represent himself as the plaintiff in their
sale.”

In the preceding case it was held that
the right to appeal to the public even in
the minutest details of the plaintiff’s design
was open to all so long as the details had
acquired no secondary meaning.

In Shredded Wheat Co. v. Cornell (250
Fed. 960) Judge L. Hand explained in this
wise: “If the public has come to associate
the article with a single maker, he is, we
think, entitled to some protection, as much
when the association be through mere ap-
pearances, as when it be wrapped up in a
name. I think that since the plaintiff has
shown that the appearance of its biscuit
(Shredded Wheat) has acquired a second-
ary meaning, that the defendant should be
compelled to put some distinguishing mark
upon each biscuit sold to any final pur-
chaser.”

In unhappy contrast is the case of Up-
john v. Merrill (269 Fed. 209) involving
imitation of shape and coloring of Phenolax
wafers. Judge Denison here said:

“Defendant must have copied plaintiff’s
complete combination because it expected
to get commercial benefit from the copying.
This is not enough. Defendant thus began
its competition before there was time for
plaintiff to get the indicative effect of its
trade dress or form sufficiently established

in the mind of the purchasing public. This
makes the diligent thief immune, while the
one who might hesitate and delay must
give up his plunder.”

Some years earlier, in Eisenstadt v. Fisher
(232 Fed. 957) Judge Brown remarked:

“There are a number of cases in which
the Court apparently has been of the opin-
ion that the copying, in view of the asso-
ciation of the article copied with a particu-
lar manufacturer, was a means of palming
off goods as those of another, and of trad-
ing upon another’s reputation.

“Upon the facts of this case (imitation
of bracelet links) I am of the opinion that
the origin of the goods, the authorship of
the design, or the reputation of the manu-
facturer, have not. been shown to be a
matter of such interest to the public as to
afford an inducement to the public to buy
the plaintiff’s goods rather than the goods
of other manufacturers. Whether the links
are made by Bullard Bros., or by Bates, or
possibly by other manufacturers, would
seem to be a matter of indifference to the
public. W hether a particular make of goods
is exclusively associated in the mind of
the public with a particular manufacturer
is a matter of fact.”

A more recent opinion of the same tenor
was rendered by Circuit Judge Mack in
Maatschappij v. Kosloff (45 Fed. (2) 94),
as follows:

“It is attempted to sustain the cause of
unfair competition on the ground that the
defendant’s fruit juice extractors closely re-
sembled those of the complainant and that
by many sales and much advertising the
form of the article had acquired a ‘second-
ary meaning.” But there is no proof of palm-
ing off, nor is there anything to show that
fruit juice extractors of the design in
question have been bought because they
originated with the complainant rather than
because they were useful articles of a neat
appearance. It is to be remembered that
the defendants would have the right to
copy the Gilbert design slavishly so long
as they did not represent that their articles
sold, were those of the complainant. Ac-
cordingly, we hold that the cause of action
for unfair competition has not been estab-
lished.”

Finally, the United States Supreme Court
declined in 1929 to review the lower court’s
denial of protection to plaintiff’s dress pat-
terns (neither copyrighted nor patented)
since the patterns had not been in use long
enough so that they had come to be identi-
fied as creations of the plaintiff. The Circuit
Court of Appeals had said in this case:

“The plaintiff’s claim that whenever any-
one has contrived processes, machines, de-
signs, and so forth, others may be for-
bidden to copy them. That is not the law.
A man’s property is limited to the chat-
tels which embody his invention. Others
may imitate these at their pleasure unless
in so doing there is imputed to the copies
the same authorship as the originals.”
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Cheney Bros. v. Doris Silk Corp. (35 Fed.
2nd, 279).

To secure protection against imitation of
the make-up, appearance or design of your
particular wares, packages or containers, it
is therefore obligatory to have (1) a patent
or (2) a copyright or (3) a secondary
meaning.

The first two are relatively cheap but
not always available. The latter “is but
a species of advertising, its purpose being
to fix the identity of the object or con-
tainer and the name of the producer in
the minds of the people who see it. All ad-
vertising is an appeal to human interests
and instincts, and its value has become well
known.”

Experience seems not only to justify, but
to demand large expenditures for this pur-
pose where the manufacturer has no patent
or copyright to fall back upon for his
product.

e ————

Patent Assignment Rights
Defined

PARTY having an agreement with a

patentee for the assignment of a patent
upon the exercise of certain options by the
purchaser is not entitled to maintain a
counterclaim in an infringement suit alleg-
ing the infringement of the patent covered
by the agreement, according to a ruling of
the District Court of the United States for
the District of Delaware.

Since the owner of the legal title to the
patent in the counterclaim was not a party
to the suit, District Judge Nields ordered
the dismissal of the counterclaim asserted
in the case of Rhodes-Hochriem Mfg. Co.
versus International Ticket Scale Corpora-
tion. -

“While a sole and exclusive license to
use, manufacture, and vend a patented struc-
ture may be held the equivalent of an as-
signment of the patent where the document
granting the license is consistent with a
present transfer of the patent, yet where
the document granting the license negatives
a present transfer of the patent, the license
can not be held the equivalent of an as-
signment of the patent,” Judge Nields states
in his opinion.

In the agreement in question, it was
noted, the sellers promised to assign to the
purchaser title to the patents described, in-
cluding the patent in the counterclaim,
upon receipt of the payments therein pro-
vided under options set forth, and there-
upon, on demand, to deliver a proper as-
signment of the patents to the purchaser.

The document fails to meet the require-
ments of an assignment of title to a pat-
ent, it was held, it being no more than an
agreement to sell, expressing conditions
upon which title shall vest in the purchaser.

N another case, jurisdiction of the Di-

vision of Corporations over the sale of
assignments involving undivided interests in
patent rights, has been upheld by Attorney-
General U. S. Webb.

The Attorney-General, in an opinion to
Edwin M. Dougherty, Commissioner of Cor-
porations, states such assignments consti-
tute a certificate of interest which would
entitle the holder to participate in the pro-
ceeds of a contract awarded for profit and
would therefore constitute a security under
the Corporate Securities Act.

In the case in question it was proposed
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to assign an undivided interest in certain
letters patent for improvements on steam
boilers. The assignment provided that the
assignee would not attempt in any way to
manufacture, sell, or license others to manu-
facture or sell the device described in the
patent.

It also contained a provision that the as-
signment would be made subject to an ex-
clusive right to a license granted to a manu-
facturing corporation under a contract li-
censing the corporation to contract for,
manufacture, erect, design, and sell in any
part of the United States steam boilers em-
bodying the invention.

e i——

Machine Unpatentable Apart
from Process

HE obvious mechanical or electrical

device by which a new or useful process
for accomplishing a given result would be
practiced is not patentable apart from the
process, the Circuit Court of Appeals for
the Sixth Circuit has ruled.

This decision was handed down in hold-
ing invalid the Suter patent No. 1266879,
for electrical heating apparatus for per-
manently waving hair. - The patentee, after
discovering that since the hair is coarser
and more abundant near the roots that
portion requires heating for a longer period
of time than near the tips, practiced this
process by duplicating the electrical stoves
and heaters in common use, the court ex-
plained in its opinion. By the device of
the patent in suit, the lower of two heaters
could be connected electrically without us-
ing the upper or outer heater.

The method employed by the patent was
first to connect the heater next to the head,
and, after that heater had been in opera-
tion for a given period of time, to connect
the upper or outer heater.

Considering the utility of applying heat
for a longer period to the hair near the
roots in order to procure a better and more
permanent wave, the court held that the
only advance in the art lies in the dis-
covery of the advantages of that method.
Having made this discovery, it was stated,
the patentee designed the obvious electrical
device to effect this purpose.

A machine patent which does not meet
all the tests of patentability applicable to
machine patents, it was ruled, may be held
invalid notwithstanding the patentee may
have discovered a clearly patentable process
for the use of the machine.

“Where the entire utility of such ma-
chine depends on the method of its use in
following the successive steps of a pre-
scribed process, the situation is analogous
to that presented by an aggregation,” ac-
cording to the opinion of Judge Hicken-
looper. “The wultimate improvement in
product or service is not determinative of
the question of invention, but of utility
only. The ultimate unity of operative re-
sult is to be disregarded and must yield,
as a criterion, to the fact that separate
operations are independently performed by
the several units and the court must de-
termine whether, with the performance of
these several operations in view, an exercise
of the inventive faculty was required to
organize the machine.” This principle was
said to apply to the patent in suit since,
apart from the processes disclosed, the de-
vice of the patent lacks patentable utility.
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“Having ' discovered a new and useful
method, which we assume was patentable
as such, the patentee applied for a machine
patent which was issued upon an un-
patentable device.” The court concludes in
finding that this was an error in judgment
and administration for which the courts
can not and should not afford a remedy.

The decision was handed down in the
case of The Nestle-LeMur Company versus
Eugeéne, Ltd.

e ———

Oiling Patent Valid and
Infringed

EN patents owned by the Auto Research

Corporation, covering devices sold by
the Bijur Lubricating Corporation, relating
to the art of lubricating the chassis bearings
from a central source on an automobile,
have been held to be valid by the District
Court of the United States for the Eastern
District of New York and to be infringed
by the continuous central chassis lubricat-
ing equipment manufactured and sold by
the Alemite Corporation.

“Prior to Bijur,” Judge Moscowitz stated
in his opinion, “there was no continuous
central chassis lubricating equipment. The
problem confronting Bijur was the lubrica-
tion of various bearings of the chassis of
an automobile from a single source of
supply on the car.

“The problem of a central source of
distribution of lubrication of various bear-
ings of the chassis of an automobile which
Bijur solved was a very difficult one. Not
only was it necessary to lubricate every
chassis bearing, as the bearings were not
alike—some required a greater, some a
lesser amount of oil—but it was necessary
to feed the oil from a common source to
many widely distributed bearings in mi-
nute quantities which were proportionate to
the different needs of the different bearings,
having in mind that different bearings are
at different distances from the source, at
different levels with respect to the source
and with respect to each other, and that
some bearings are tighter than others.
Weather conditions also played an impor-
tant part. It was likewise important that
oil reach the bearings as promptly as re-
quired, and that there be no unnecessary
flow of oil to the bearings when the car was
not being used.”

The Bijur system is described by the
court briefly as providing “for a simple
pump delivering the amount of oil required
to the various chassis bearings with a pipe
system fed from the pump and having
branches leading to these bearings with
drip plugs or resistance units in the out-
let ends of the branches, mounted at the
various bearing structures.”

After reviewing in detail in its opinion
the patents involved and the prior patents
and publication claimed to anticipate the
patents, the court holds that “none of the
prior patents and publications introduced
in evidence by the defendant anticipate the
claims of the patents in suit.”

Relative to infringement, the court stated
that the defendant’s system is like the
plaintiffs’ system in principle of construc-
tion, in mode of operation, and accom-
plishes the same result. “The Alemite Cor-
poration has made use of all of the features
of the Bijur system, and has infringed each
of the 10 patents in suit,” it was ruled.



BOOI(S SELECTED BY THE EDITORS

OUTLINE OF THE UNIVERSE
By J. G. Crowther

HE whole universe, from electrons

to stars, including life, is the scope
of this book, which was written by the
author of several rather recent articles
in the ScienTiFic AMERICAN. There
have been a number of books treating
everything in the universe, so to speak,
but we place this one on the top of the
pile. One way in which it differs from
many is that the author was entitled to
write it. He has a broad scientific train-
ing and is in close touch with the per-
sonnel of science in Great Britain,
being the liaison between the famous
Cavendish Laboratory at Cambridge
and the press, also scientific correspon-
dent (in America we should say science
editor) of Great Britain’s “best” news-
paper, the Manchester Guardian, and
is rapidly becoming known as a lead-
ing popularizer of sound science, not
as a journalist invading science but as
a scientist invading journalism. This
book conveys the true atmosphere of
science. Not only does it cover inorganic
science—modern cosmology and astro-
physics and atomic physics—but the
organic world as well, from the sub-
microscopic viruses to apes and psy-
chology. And it is all pleasant reading,
not dull, but bright and constantly in-
teresting.—$3.65 postpaid.—A4. G. I.

THE OPEN WORLD

By Dr. Herman Weyl, Prof. Math., Univ.
Gottingen

HIS book contains in its 87 pages

three lectures recently delivered at
Yale University by a world-famous
mathematician and philosopher. The
subject is the metaphysical implications
of science and the titles of the lectures
are “God and the Universe,” “Causal-
ity,” “Infinity.” Such a book as this
is manifestly not addressed to readers
of the tabloid press, but rather more
to thinkers. It is replete with refer-
ences and inferences, understanding of
which demands a broad liberal educa-
tion. Also its author is a German and
the book, though in English, bears the
typical earmarks of the Teutonic way of
thinking. Perhaps these cautioning
comments are unduly colored by the
fact that the reviewing was done in
that hot week last July. A winter-weight
book in July is perhaps no worse than
red flannels in the same month, but it
is as bad.—$1.65 postpaid.—A4. G. I.
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ELECTRONS AND WAVES

By H. Stanley Allen, F. R. S. M., Prof.
Natural Philosophy, University St. An-
drews

HIS is an introduction to atomic

physics and is neither altogether
popular nor altogether technical; it
falls between these limits—where the
average SCIENTIFIC AMERICAN reader
generally likes books to fall. Within
the compass of 316 pages it covers
atomic physics in a more rounded man-
ner, touching on more things, than any
book we have seen for several years.
It contains some mathematics but not
very much. Even this, as the author
states in his preface, may be skipped
without loss by the reader. This re-
viewer had done the skipping even be-
fore that permission was discovered,
but still found it a good book, chock
full of information. A large sale is
predicted for it. The format is just right
for the pocket—5 x 7% x 34 inches—
and the volume should be a good cool
weather companion to nibble at with-
out a headache. From it one may rea-
sonably expect to “surround” modern
atomic physics (down to a sensible
depth) and thus keep up with science.
—$2.65 postpaid.—A4. G. I.

PHYSICS OF THE EARTH—I, VOL-
CANOLOGY

By Day, Sapper, Friedlanger and Jag-
gar. National Research Council, Wash-
ington, D. C.

O give to the reader, presumably a

scientist but not a specialist in the
subject, an idea of its present status,
together with a forward-looking sum-
mary of its outstanding problems, was
the aim of the National Research Coun-
cil (which is in a sense the National
Academy of Sciences) when that body
organized a committee to prepare
a series of authoritative books. This is
the first of four separate treatises. It
deals with volcanology, a corner of sci-
ence which is as yet but partially or-
ganized. Those who are interested in
the activity and causes of volcanoes,
their mechanism, and the science of vol-
canology in general, will find this 71-
page book a landmark where there are
practically no others. The authors are
the world’s ablest authorities on the
specialized science of volcanology.—
$1.15 postpaid.—A4. G. I.

PHYSICS OF THE EARTH—II, THE
FIGURE OF THE EARTH

By Marmer, Bowie, Lambert, Brown,
and others. National Research Council

HE second volume of the National

Research Council’s group of books,
any of which may be purchased sep-
arately or the set for $10.00, contains
78 pages on the tides, ocean, and earth,
by leading authorities on tidal theory
in the United States Coast and Geodetic
Survey, the Liverpool Observatory and
Tidal Institute. The subjects are tidal
theory, tidal predictions, tides in the
solid earth, tidal friction. The next 118
pages are on the theory of isostasy,
shape and size of the earth, determina-
tion of the intensity of gravity, deter-
mination of elevations and geographic
positions by refined methods. The final
34 pages are on the slight but mysteri-
ous variations of latitude due to some
unknown cause.—$3.65 postpaid.—
A.6G. I

PHYSICS OF THE EARTH—III, ME-
TEOROLOGY

By Kimball, Humphreys, Henry, and

others. National Research Council

-A‘-\T important volume of 273 pages,
more technical than the others; the
reader who does not already know at
least elementary meteorology will hard-
ly be likely to get more than a little out
of it. The subjects are the origin and
composition of the atmosphere, solar ra-
diation, dynamic meteorology, physical
basis of weather forecasting. The au-
thors are leaders in this science.—$3.65
postpaid—A4. G. I.

PHYSICS OF THE EARTH—IV, THE
AGE OF THE EARTH

By Knopf, Schuchert, Kovarik, Holmes,
and Brown. National Research Council

HIS fourth volume of what might be

called the symposium-of-the-ablest-
scientists-series contains 466 pages and
covers the age of the earth as deduced
on the basis of sediments and life, the
age of the ocean, the age of minerals
as calculated from radioactivity, and
geologic time. The latter subject is cov-
ered in the utmost detail by the fore-
most of those of the world’s scientific
men who have specialized in this ever
intriguing problem, and this book is
the last word concerning it. The aver-
age reader who understands geology
will be able to follow almost the entire
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argument. None of these four books is
strictly popular but there are thousands
of well-read amateur scientists who will
experience little or no trouble follow-
ing them.—$5.20 postpaid—A4. G. I.

If the above set of four volumes are
wanted together they should be ordered

direct from the National Research
Council, Washington, D. C.—price
$10.00.

AIRCRAFT ENGINE MECHANICS

MANUAL

By C.J. Moors, U. S. A. Air Corps Tech.
School

OVERS the same ground as the

couxse given the enlisted mechanics
of the Army Air Corps at their special
technical school with the addition of
much data on types of engines that are
common in commercial aircraft, but
not adapted to the requirements of
military service. So clearly is it written
and so profuse are the illustrations
even the beginner who has to study by
himself without the aid of an instructor
will have no difficulty in grasping its
complete but simple explanations. 536
pages—189 illustrations.—$4.70 post-
paid.

SEVENTY YEARS IN
ARCHAEOLOGY

By Sir Flinders Petrie

S a record of the life work of the
world’s foremost archeologist, this
book is of prime importance whether
or not some of the conclusions, stressed
with such uncompromising vigor, are
upheld by a majority of his fellow
archeologists. At least it is an honest
statement of opinion of finds, feuds, and
the astonishing incompetence and pet-
ty spite of some museum authorities,
supposed scientists, and government of-
ficials. It is the extremely interesting
expression of a strong, vigorous, dom-
inating personality, besides being an
absorbing account of adventures and
discoveries.—$4.20 postpaid.

THE FUN OF IT
By Amelia Earhart

N a most entertaining way the reader

is given the facts and incidents of
a life already filled with experiences
which would seem to be unusual even
for one much older than the author.
In aviation one realizes with surprise
that Mrs. Putnam was among the first
women who took an active interest in
the early days. Without undue stress,
the part taken by women is brought out
continuously and this part, with their
viewpoint of it all, gives particular élan
to the whole story. It is bound to be
widely read because of her recent flight.
—$2.50 postpaid.
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SHORT SELLING
By R. Whitney and W. R. Perkins

OTH sides of the argument for and

against are detailed by the Presi-
dent of the New York Stock Exchange
and an eminent New York attorney.
Both are calm, dispassionate discus-
sions by two pleaders who probably
are as well qualified as any that could
be chosen. Regardless of how one be-
lieves in this matter, a question of fair-
ness and broad-mindedness compels
one to read each side. It is most illumi-
nating.—$1.40 postpaid.

WILD BEASTS TODAY

By Harold J. Shepstone

NIMALS in the various zoos and
game preserves are considered as
to their habits, capability of being
trained, and their general reaction to
environment which brings them in con-
tact with man. From the Lion Farm in
California to Hagenbecks Park in Ger-
many, from the Snake Farm in South
Africa to the Preserves of Alaska, the
wide gamut of wild animals in captivity
is very thoroughly covered. The author
is an Englishman who has traveled
widely and is favorably known for his
writing on various subjects. He visited
each locality he describes.—$4.20 post-
paid.

EVOLUTION YESTERDAY AND TO-
DAY

By H. H. Newman, Prof. Zoo., Univ. of
Chicago

ANOTHER of the outstanding little
“Centuries of Progress Series” of
scientific books for everybody and his
wife, which are now being published in
connection with the forthcoming exposi-
tion at Chicago. This is a compact ele-
mentary presentation of the evidence
for evolution. The author, a noted ex-
ponent of evolution and authority on
zoology, went out into the street and
asked people here and there why they
did not accept evolution. Then he em-
bodied in his book the answers he
would give to persons of the type who
are the objectors to evolution. Hence it
is suitable for the unconvinced and is a
tactful presentation, too.—$1.10 post-
paid—4. G. I.

NAME YOUR TEN
By H. Matson and V. Swain

NE of the most interesting little

books we have seen. We all often
wonder what are the greatest of any one
thing—rivers, plays, popular books,
most famous ships, advertising slogans,
features on the radio, largest islands,
longest rivers, and so on. Here have
been collected the lists of 44 interesting
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subjects, each one determined by a per-
son who should be in a position to give
a reasonably authoritative arrangement
for the subject in question. The book is
arranged as a game with a blind outline
followed by the selected list over the
page.—$1.15 postpaid.

YARDLEYGRAMS
By H. O. Yardley

ERE are cryptograms to delight

the heart of all who like to test
their ingenuity in deciphering secret
messages, codes, ciphers, and so on.
Each cipher presented is a significant
factor in a dramatic spy episode. A
blank cross-sectional page separates
the secret message from the solution, so
the reader is given a chance to try out
his own skill on the basis of the exposi-
tion. Additional problems in back pro-
vide further tests for the reader’s cryp-
tographic ingenuity. The author is the
writer of that fascinating story “The
American Black Chamber.”—$1.65
postpaid.

PLANTS: WHAT THEY ARE AND
WHAT THEY DO

By A. C. Seward, Prof. Botany, Cam-
bridge

N attempt to awaken in laymen an
interest in some of the fundamen-
tal principles of biology, describing in
language free from technical terms, as-
pects of plant life which should interest
persons without previous botanical
knowledge, in order that they may bet-
ter appreciate what the world owes to
plants. 5 x 71, 141 pages. A book full
of interest for every intelligent person.
—8$1.65 postpaid.

MAGIC PORTHOLES
By Helen Follest

LASHES of impressions and obser-

vations sensed by a mother and
daughter while they travel 'round the
world as the tramp ship picks up her
cargo, always finding something of in-
terest and enjoyment, which they pass
on to the reader in most entertaining
style. Wandering through the Panama
Canal to Tahiti, through the South Sea
Isles, through many portholes they look
out at different oceans, new islands, new
peoples.—$2.70 postpaid.
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Illustrated
Magic
By Ottokar Fischer

Now at last we have someone who
is not afraid to give away the se-
crets of the profession. There has
been somewhat of a gentlemen’s
agreement among magicians not to
allow even the mechanism of parlor
magic to be disclosed. Here we
have the whole works from the
wand and table up to the classic
illusions requiring big properties.
All the tricks are illustrated photo-
graphically, which has never been
done before except in a half-
hearted way.—$5.25 postpaid.

Finger Print

Instructor
By Frederick Kuhne

THE importance of this rapidly de-
veloping science of identification
is attested by the steadily increas-
ing sale of this book. It is even be-
ing sold in large numbers in the
Philippine Islands. As the author-
ity for civic, hospital and industrial
purposes, entirely aside from crim-
inal identification, its place is
unique.—$3.15 postpaid.

The Book of

the Microscope
By Gerald Beavis

Since the fascination and seduc-
tiveness of microscopy was pre-
sented to readers of S. A. last fall,
hundreds have purchased this book
as a guide and stimulant to the
study of this world of wonder.
Many have become real enthusiasts
for it is a hobby that most often
lasts a lifetime.—$2.65 postpaid.

The Conquest
of Space

By David Lasser
-Pres. Am. Interplanetary Soc.

At LAsT there is a comprehensive,
scientific, sane treatise in English
on rockets and rocket flight.

At present rocketry has reached
the stage which aviation had
reached a generation ago; that is,
most “sensible” persons regard it
as a little bit crazy, while a few
really sensible persons are taking
pains to look into it and are meet-
ing with some surprises. Mr.
Lasser’s very well rounded book of
262 pages treats the subject from
all its interesting angles.—$3.20
postpaid.
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NOW IS THE TIME
TO ANALYZE

OLLOW the examples of the great

Laboratories of Industry and Sci-
ence which are working to capacity seek-
ing new and more efficient methods of
doing old processes, discovering new
products to supplant old ones, finding
short-cuts by which the same result can
be obtained in less time or in a more
economical way, reclaiming waste to
useful purpose, synthesizing for con-
servation of costly commodities. Thus
will the chemist lead us out of this pe-
riod of stagnation and be a bannerman
for prosperity.

SCIENTIFIC AMERICAN has
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sure authenticated scientific
news of the entire world of
Industry and Science.

Here is a selected audience
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