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TEST-TUBE BABIES

ROM the test tubes of industry have come
many of the jobs that keep America busy.
Fifteen million American men and women are
at work today in jobs that did not exist in 1900.
These jobs do exist today because, through re-
search, industry has been able to develop hun-
dreds of new products. And it has been able to
make them so inexpensive that millions of
people have been able to buy them.

These jobs are ‘‘test-tube babies,’” created in
the modern research laboratories of industry. As
a result, millions of people are employed today
in welding, in making and selling radios, elec-

tric refrigerators, lamp bulbs, automobiles, and

hundreds of other manufactured products in-
vented within the memory of many now living.

General Electric engineers and research scien-
tists have contributed greatly to this progress.
From the G-E Research Laboratory, in Sche-
nectady, has come the modern electric lamp,
which uses less electricity and gives more light,
thereby saving the public $5,000,000 a night.
From it have come the modern x-ray tube which
is helping the physician save lives, and conquer
disease and suffering; the high-vacuum tube
which makes radiobroadcasting possible; and
many other developments which have created
new jobs.

G-E research and engineering have saved the public from ten to one hundred dollars
Sfor every dollar they have earned for General Electric
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“FROM Steel to Streamliner,” page 210, tells the story of
the construction of a stainless-steel streamlined train,
fabricated through the use of the Budd “Shotweld” process.
Our cover illustration shows a workman using the Shotweld
machine which might be said to bear the same relationship
to ordinary welding as a needle and thread bear to a modern
high-speed sewing machine. With the equipment illustrated,
the expert welder controls each weld perfectly, creating a
structure with maximum strength and minimum weight.
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50 YEARs AGco 1IN . ..

SEA SERPENT—“The schooner Coral, Captain Sherman, is now
at the port. Captain Sherman reported that recently, when his ves-
sel was in the vicinity of Cornfield Lightship, there suddenly ap-
peared astern and not two hundred feet away an immense sea
monster that fully answered the description previously given of sea
serpents. Captain Sherman says he had a perfect view of the mon-
ster. He described it as being over one hundred feet in length, and
in some portions its body was as large around as a flour barrel. The
head of the serpent resembled that of an alligator.”

TRANSATLANTIC—“On March 15, there was launched, on the
Clyde, the splendid twin-screw steamship City of New York, the first
of the two liners now being built by Messrs. James and George

Thomson for the Inman and International Company, plying be-
tween New York and Liverpool. The Inman Company is well
known to Atlantic travelers as providing in their floating ‘cities’ a

safe and comfortable means of transit across the Atlantic. . .. It is
expected that the speed of these vessels will be at least as great as
the fastest liners now afloat, but at the same time speed is by no
means the first consideration which the directors of the company
have kept before them, the two paramount considerations being the
safety and comfort of the traveling public.”

BIG GUNS—*“No less than ten of the large 9.2 guns made for the
British government have recently failed at test, the inner tubes of
nine having been split and the outer casing of the other fractured.
This, we believe, is the style of gun that has of late been so urgently
advocated by certain of our army and naval officers as necessary for
adoption in this country, to the exclusion of all other kinds of
ordnance. In the opinion of these wise men, all people who hinted
at anything else were behind the age.”

POSTAGE—“The New York Journal of Commerce and a great
many other influential newspapers, we are glad to see, are ad-
vocating the proposed meas-

KNOWLEDGE—*“Nothing could well be more forcible than Sir
James Paget’s exposition of the advantages of the study of science,
and his vindication of even ‘a little knowledge,” so that it be real
and true as far as it goes, and has been made the property of the
mind by a process of self-verification.”

VENTILATION—“One of the great evils of civilization lies in the
crowding together of large numbers of persons in confined spaces.
This is especially the case with schools and with factories, but is
not limited to those instances. . . . The only remedy lies in effectual
ventilation, and there can be no doubt that in factories, schools, and
all other places in which many persons live and work or study in
confined space, the ventilation should be much better than it is.”

TELEPHONE—“Taken up in the beginning as an incomplete ex-
periment, a wonderful toy, the telephone has developed into an in-
dispensable adjunct of commercial business. No city or town of
prominence is now without its telephone exchange, furnishing a
quick and certain means of intercommunication to the business com-
munity, and its radial system of suburban lines connecting the sur-
rounding territory with the commercial centers.”

ARMY SIGNALS—“With the very extensive fronts of the large
armies of the present day, it is not always possible to communicate
by telegraph, specially when two di-
visions are separated by marshy ground.
In such cases the field signaling ap-
paratus can be used to advantage. This
is an optical telegraph which consists
essentially of a triangular and a hexag-
onal piece of linen, which can be so ar-
ranged in different positions in relation
to each other that full dispatches can be transmitted very quickly.”

WHEAT—“The Texas wheat-growing counties report the increase
of acreage this season at from 10 to 100 percent. The world’s annual
consumption of wheat is estimated at 2,165,000,000 bushels.”

STRIKES—*“Striking was one of the principal occupations of the
laborers of the United States in 1887. According to an estimate in
Bradstreet’s, the total number of strikes for the year was 858, in-
volving 340,854 workers.”

MINE SAFETY—“A perfectly efficient and safe miner’s lamp has
yet to be provided, and colliery managers are still far from unani-
mous in their approval of an effective and at the same time harm-
less substitute for gunpowder and dynamite as explosive forces.”

HOT WATER—“A system

ure for reducing letter post-

of hot water distribution is

age to one cent. They justly
take the ground that, with
the large surplus in our
treasury, the post office busi-
ness of the country need
not be made self-supporting.
. .. A great deal might be
said in favor of free post-
age, as an educational fac-
tor, but what the public
will be satisfied with for the
present is a reduction of let-
ter postage.”
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AND NOW FOR THE FUTURE

([ How climate and weather rule human affairs, by Clarence A.
Mills, M.D., Ph.D.

(@Dr. Robert Hutchings Goddard, Number One Rocket Man,
by G. Edward Pendray.

(How the problem of naming colors is being solved, by John
H. Crider.

(@Flood forecasting in the Tennessee Valley, by Herbert F.
Gough.

(@ Micro-chemical analysis and what it does, by A. L. White.

being introduced in Boston.
. . . Hot water under a pres-
sure of about 300 pounds to
the square inch and heated
to 350 degrees to 400 degrees
is used. . .. It is proposed to
use this system for steam
heating, making use of reduc-
ing valves to diminish the
pressure from the water pres-
sure of 300 pounds to the
square inch, allowing it to
expand into steam.”
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SOUNDLY, LITTLE LADY

“Mother and Daddy are near and the telephone is always close

by. It doesn’t go to sleep. All through the night it stands guard

over you and millions of other little girls and boys.”

Eacr vicuT about 11,000,000 telephone calls are made over
the Bell System. Many are caused by sudden, urgent needs.

Great in its every-day values, the telephone becomes price-
less in emergencies. The constant aim of the Bell System is to
give you, at all times, the best and the most telephone service
at the lowest possible cost.

BELL TELEPHONE SYSTEM




MOLTEN STRENGTH AND EW metals have a brighter incandescent white-

ness when molten than aluminum, which is here
shown being poured into graphite crucibles, or
ladles, from which it will be poured, in turn, into
prepared molds to make sand castings. Many oil-
fired, tilting furnaces such as these are in the Cleve-
land works of the Aluminum Company of America,
producing liquid metal from aluminum ingots.
Thermocouples are suspended in the liquid mass of
each furnace to determine pouring temperature.

LIGHT WEIGHT




Striking difference between local, or spot, and general lighting of work. Contrasts are so severe in the scene at left that see-
ing is hindered rather than helped by the single bright light. The vast improvement with general lighting is shown at right

NDUSTRY

T is absurd to imagine men working
I in complete darkness, yet in a great
number of industrial establishments
employees do work under starvation
levels of illumination that are little bet-
ter than darkness when considered from
a safety angle or from the standpoint
of quick, comfortable, and accurate see-
ing.

The tremendous change in our living
conditions which has been caused by the
rapid increase in industrial occupations
has not been accompanied by a corres-
ponding ability of the eye to adapt it-
self to new conditions. Nature works
slowly in adjusting mankind to his en-
vironment. For countless generations
men lived by hunting or fishing and,
later, by farming. These were outdoor
occupations performed where daylight
illumination ranges from 500 {foot-
candles* in the shade of a tree to 8000
footcandles in the bright midsummer
sunshine. Seeing was casual the greater
part of the time; the objects to be seen,
such as game, were at a comparatively
long distance from the eyes; it was sel-
dom necessary to employ the close co-
ordination of eyes and hands to concen-
trate on fine detail which is so essential
in many of our industrial operations to-
day. When night came, man put away
his weapons and slept. These are the
circumstances for which the eyes were
conditioned. Even with the advent of
civilization there was little change in
;Af—tmtcandle is a standard unit of light meas-
urement—approximately the quantity of light

upon a surface one foot away from a sperm
candle.

EEDS MORE LIGHT

Plant Lighting Lags Behind Engineers’ Knowl-

edge . .. Designed Systems Speed Production, De-

crease Spoilage and Accidents . . . Inexpensive

By A. K. GAETJENS

Nela Park Engineering Department, General Electric Company

this mode of living until the end of the
18th Century.

Today, however, industry has brought
a great number of workers indoors
where the demands upon their eyes are
vastly different from the above condi-
tions. From the extreme precision of in-
terchangeable parts, even in heavy goods
manufacture, to the fine delicacy of
watches, modern methods demand that
the eyes accurately coérdinate with the
hands much of the time. The eyes must
also quickly and accurately discriminate
fine detail. The work is usually within
arm’s length. The hours of concentrated
attention are long. Most serious of all is
the necessity of doing these difficult
visual tasks under lighting that is negli-
¢ible compared with outdoor light.

HE enormous development of the

electrical industry in the past 50
years has given us a means of obtaining
good artificial lighting. The illuminating
engineer now has at his disposal light
sources and equipment which enable
him to plan a lighting installation which
will aid the eye to see comfortably, efh-

ciently, and easily. Fundamental lab-
oratory research in conjunction with
practical field studies is leading the way
toward this desired goal.

Laboratory researches already com-
pleted in the science of seeing have led
to methods whereby the illumination for
any particular seeing task can be spe-
cified by quantitative measurements.
The new Luckiesh-Moss Visibility Meter
which is used for this purpose, for ex-
ample, is an instrument which indicates
how much light is necessary to see any
particular object, based upon the factors
of visibility which are involved. It is an
extremely versatile instrument in the
hands of a lighting specialist.

Few laymen realize the great differ-
ences in the ease of seeing common ob-
jects. They can be made to realize this
in extreme cases such as reading a
well-printed book, compared with the
task of reading a 64th-inch scale, but
under usual and less extreme circum-
stances these differences are not rec-
ognized. The accompanying chart indi-
cates a number of work-world seeing
tasks which have been evaluated to as-
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More general knowledge of the figures shown
would prevent many abuses prevalent today

certain the quantity of light necessary
for all of them to be seen with equal
ease.

Although progressive manufacturers
have realized the benefits of good light-
ing and are taking advantage of the
studies of the Illuminating Engineering
Society, it is unfortunately true that the
great majority of American industries
are still woefully underlighted. The cost
of this neglect in the form of slowed
production, excessive spoilage, poor and
uncertain inspection, and industrial ac-
cidents is staggering. The fact that poor
lighting is the cause of these difficulties
frequently is not realized because the
eye is so highly adaptable to many con-
ditions. Secondary effects frequently are
the.only tangible results of the poor
lighting except that, over a period of
years, the eyes weaken and need correc-
tion. One of the illustrations
shows the direct relationship
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abilities arising from gain-
ful employment. Records of
industrial accidents show
that the average disability
costs the employer 200 dol-
lars in compensation, doc-
tor bills, and hospital fees.
In addition, there are added
costs covering the value of
lost production, labor turn-
over, damaged machinery
and material, and other
items which total about four
times the direct cost. Thus,
the average disabling in-
jury suffered by a worker
will cost the employee’s
company 1000 dollars. The
prevention of one such ac-
cident would pay for the
installation of good light-
ing over several thousand
square feet.

Where good lighting has
been installed, it is {fre-
quently found that the in-
tangible benefits were fully
as numerous and important
as were those for which an
accurate check could be
made. Good lighting is the most natural
of all aids to improve work because its
assistance is not apparent. By making it
easier to see, it helps the workmen to
help themselves. The attitude of many
employers who were visited in a recent
survey of comparatively new lighting
installations is typified by the following
statement. Mr. F. A. McDermott, Fac-
tory Superintendent of Bastian Brothers
Company, Rochester, New York, has this
to say in regard to the unmeasured bene-
fits of a good lighting installation.

“About six months ago we began to
install improved lighting in our plant.
Since we had decided to do the job right,
complete rewiring was necessary, and
for this reason the work of installing the
new lighting covered a period of several
months and, in fact, is still going on.
... One thing has been evident from the

AMERICAN
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day the first section of the factory was
relighted: the men appreciate the dif-
ference between adequate and inade-
quate lighting. Those who already have
the improved lighting have expressed
their satisfaction with it, and those who
are still working under the old lighting
system are highly impatient to have their
section of the plant relighted. This re-
action on the part of the factory per-
sonnel is highly gratifying to the man-
agement—so much so that even if the
improved lighting should bring us no
other tangible benefits, its installation
will be considered well worth while be-
cause of the improved morale of our
employees.”

In planning a lighting system, it is
desirable, first of all, to provide a sub-
stantially uniform level of illumination
throughout the room. This eliminates
shadows in dark corners and makes the
entire work area equally suitable for any
desired arrangement of machinery and
benches. Lighting units are spaced rela-
tive to their height above the surface to
be illuminated. As this surface is usually
a work level from 214 to 3Y% feet above
the floor, it is permissible to plan the
spacing of the units proportionate to
their mounting height above the floor.
Usually, a spacing distance which does
not substantially exceed the mounting
height from the floor will result in rea-
sonably uniform illumination.

HERE the lighting is very non-

uniform, with extreme contrasts be-
tween bright and dim areas, the eyes
continually try to adapt themselves to
the various lighting conditions in the
field of vision. Eyestrain usually results,
and continued vision becomes difficult.
Spotty illumination may be caused by
one or more of the following conditions:
Incorrect spacing of lighting units, the
use of the wrong type of lighting equip-
ment, or the use of localized lighting
with no general illumination. This last
factor is becoming more and more im-
portant as general lighting is being sup-

1000
between occupations and eye
defects. so0
In the field of industrial ac-
cidents alone, Mr. W. Dean

108
Keefer, Director of the In-

dustrial Division of the Na- 100 f——

tional Safety Council, has es-
timated that poor lighting is
probably the direct cause in
5 percent and a contributing
cause in 20 percent of all in-
dustrial accidents, the annual
cost of which is estimated to be

o

IOOTEANDLES

1,500,000,000 dollars. In 1936, 2%

according to the National Safe-
ty Council estimates, there .
were 18,000 fatal accidents, 1L

~ THE SPECIFICATION OF GENERAL LIGHTING it
SUPPLEME NTAR)

MUST NOT ONLY ACKNOWLEDGE SCIENTIFIC
RESEARCH IN SEEING BUT MUST ALSO
. COMPREHEND MANY INTANGIBLE ATTRIBUTES

SUPPLEMENTARY

70,000 permanent disabilities,
and 1,460,000 temporary dis-

Seeing tasks evaluated by the Luckiesh-Moss Visibility Meter on the basis of footcandles
needed, general and supplementary, to obtain equal ease of seeing in a wide variety of tasks
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plemented with a considerably
higher level of light at the work
plane for tasks where seeing is
difficult. Where this work is con-
fined to small areas, the most
practical way to provide for the
increased footcandles is by sup-
plementing the general illumina-
tion by a unit which gives addi-
tional light directly to the area
in question. Where such lighting
is employed, care must always be
taken to provide sufficient general
illumination so that the proper
contrast conditions for visual
comfort will not be exceeded. This
can usually be accomplished by
providing at least one footcandle
of general illumination for every
10 footcandles of supplementary,
or direct job-lighting.

The proper solution to the prob-
lem of supplying this special light-
ing involves not only the actual
footcandles to be provided but
also the proper method to employ,
the equipment to use, and the lo-
cation of this equipment with re-
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Recommended Footcandles for
Representative Industrial Operations

( These footeandle values represent order of magnitude rather
than exact levels of illumination )

Recommended

Operation Footcandles
Assembling

Rough . . . . . . . . . . . 10

Medium ., . . . . . . . . . 20

Fine .o 50-100

Extra Fine 100 or more
Inspection

Rough . . . . . . . . . . . 10

Medium . . . . . . . . . . 20

Fine " 50-100

Extra Fine 100 or more
Machine Shops

Rough Bench and Machine Work . 10

Medium Bench and Machine Work,
Ordinary Automatic Machine with
Rough Grinding, Medium Buffing
and Polishing . 20
Fine Bench and Machine Work,
Fine Automatic Machines, Medium
Grinding, Fine Buffing and Pol-
ishing
Extra Fine Bench and Machine
Work, Grinding—Fine Work 100 or more
Steel and Iron Mills, Bar, Sheet and Wire Products

Soaking Pits and Reheating Fur-

50-100

naces . 5 5 5
Charging and Castmg Floors . . . 10
Muck and Heavy Rolling, Shearmg,

Rough by Gage . . 5 10
Plate Inspection, Chlppmg 30-50
Automatic Machines, Light and (‘o]d

Rolling, Wire Dra“mg, Shearmg, _

Fine by Line . . 15

his task; he must keep his eyes
upon it even though the bare lamp
in his field of vision is uncom-
fortably bright and may also be
reflected to his eyes, for example,
by the polished metal upon which
he may be working.

HESE factors are some which

are collectively termed the
quality of illumination or the
quality of lighting. They are con-
siderations that must be observed
in order to obtain a good instal-
lation. However, in order that the
light may aid productive effort
most efficiently, it has been found
that certain definite footcandle
levels should be considered a min-
imum for the best lighting effect.
Tables of recommended footcan-
dles of illumination for various
tasks have been made and are
generally accepted as a guide to
current practice. These tables are
based upon practical experience
and economic justification. A few
excerpts are presented in the ac-

DARK AREA REPRESENTS

OCCUPATION

PERCENT WITH OCULAR

DISEASES OR EYESTRAIN,
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An extensive survey revealed a sig-
nificant relationship between occu-
pations and eye defects which are in
higher proportion in the vocations
which involve difficult seeing tasks

Excellent visual conditions with 20
footcandles diffused general light-
ing plus supplementary lighting

spect to the specific task. A well bal-
anced combination is shown in an ac-
companying illustration.

Glare is one of the most detrimental
factors encountered in the industrial
work-world today, for a glaring bare
lamp will decrease the effectiveness of
any lighting system. In a broad sense,
we are familiar with these facts. It is
not comfortable to look at the sun when
it is high in the heavens, neither is it
comfortable to look at a sheet of water
glistening in the bright sunshine. In
looking at the sun, direct glare is en-
countered. The sheet of water in the
bright sunlight is an example of reflect-
ed glare. Both are uncomfortable, and
one instinctively turns away. But the in-
dustrial worker cannot look away from

companying tabulation to indi-
cate the range of footcandle levels now
recommended in industrial lighting
practice.

After a lighting system has been in-
stalled, it can be maintained at high
efficiency only by a well-planned clean-
ing schedule. Dust and dirt inevitably
collect upon the reflecting surfaces of
the equipment and unless they are clean-
ed periodically the result will be an ex-
tremely inefficient installation. Even a
barely discernible layer of dust fre-
quently decreases the light output as
much as 30 percent. For this reason,
a schedule of cleaning the units with
soap and warm water at intervals not
greater than six to eight weeks in the
average plant is highly recommended.
The lighting equipment serves to re-
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Using the Luckiesh-Moss Visibility
Meter to determine amount of light

direct the light generated by the lamp
filament. The filament itself can trans-
form electrical energy into light effi-
ciently only when the voltage upon it is
equal to the voltage for which the lamp
was designed. The economical produc-
tion of light, therefore, requires wiring
of sufficient capacity to carry electrical
energy from the distribution panel-
board to the lamp socket without exces-
sive voltage-drop and power loss in the
wiring. The importance of this step is
shown by the fact that a 1 percent drop
in voltage reduces the light output of
an incandescent lamp about 3 percent
and a 5-volt drop lowers it about 16 per-
cent.

The difference between the initial
cost of an undersized wiring job and one
of thoroughly adequate capacity is not
as a rule very great, and the subsequent
saving is sufficient to make it profitable
in industry. In general, wiring to carry
double the indicated load can be in-
stalled initially at about one third extra
cost.

N entirely new technique has been
developed to manufacture the 1000-
watt, 750-watt, and 500-watt medium
bipost lamps which have been an-
nounced recently. The 1000-watt lamp
has a decided advantage over the older
type of lamp from the standpoint of
physical size. Its other advantages are
equally outstanding. The hard glass
bulb will withstand water drops and
juicy insects better than the older lamp.
The use of a screen in the new lamp re-
duces blackening on the sides of the
bulb to a great extent. This is so effec-
tive that the overall maintenance of il-
lumination at the end of the life of the
new bulb is appreciably better than that
of the former lamps at 50 percent life.
The small-size bulb permits the use of
smaller and less expensive reflectors to
obtain the same distribution of light.
In addition to the bipost lamp devel-
opment, the past three years have seen
a remarkable acceptance of the new mer-
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cury lamps. When equipped with the
proper transformer or reactor auxiliary,
this type of lamp can be used on either
115- or 230-volt alternating current cir-
cuits. The initial efficiency is approx-
imately twice that of comparable watt-
age incandescent lamps, while the rated
life is 2000 hours. The lamps are tubular
in shape.

The light emitted by these lamps has
the characteristic line spectrum of mer-
cury, in contrast to the continuous spec-
trum of the incandescent lamp. This
means that all of the light is represented
by only a few lines which produce yel-
low, green, and blue light. Although the
light from the lamp appears blue, it also
is very rich in the yellow-green lines.
This attribute makes it a very good
source to use in combination with in-
candescent lamps. The mixed light ap-

Old type 1000-watt lamp and
new 1000-watt bipost lamp

pears similar to daylight although it will
accentuate certain colors and is, there-
fore, not suitable for critical color dis-
crimination.

The leading lighting equipment man-
ufacturers have developed direct and
indirect, distributing and concentrating
types of units for use with the mercury
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lamp or combinations of mercury and
incandescent lamps.

The cost of both lamps and equipment
has been constantly decreasing while
their efficiencies have been increased
materially. The cost of electrical energy
also has consistently shown a downward
trend. As a result, the lighting dollar
now purchases 10 times as much light
as it did 25 years ago and twice as much
as it did only 10 years ago. In addition
to this marked improvement, newly de-
veloped methods of applying light most
effectively for visual well-being still fur-
ther increase the actual value of light.

N order to have a sound basis on which

lighting costs and economics may
be studied, the following analysis of
manufacturing costs is presented. These
are average figures for all types of in-
dustries, and any one industry or any
one plant may vary somewhat from these
quotations. The major accounting items
of the total production cost are distrib-
uted as follows: Salaries, 5.9 percent;
labor, 16.5 percent; raw materials, 52
percent; fuel, light, and power, 2.7 per-
cent; miscellaneous (including such
items as advertising and sales cost, in-
surance, taxes, interest, depreciation,
workmen’s compensation, and profits),
22.9 percent. If the percentage repre-
senting the lighting alone is separated
from the fuel and power cost item, it
appears as only 0.3 percent of the value
of the manufactured product. This
means that for every three dollars’ worth
of goods sold, one cent is paid to enable
the worker to see what he is doing.

From such a cost analysis, it is ap-
parent that while good lighting can
effect a valuable improvement in work-
ing conditions which benefits every
phase of plant operation, actually it
represents a very minor part of the op-
erating costs of the business.

- O

Modern high-level illumination. Between the old 1000-watt lamps, 400-watt mer-
cury lamps were interspaced. Result: 40 footcandles of white light on the work



OUR POINT OF VIEW

Research

ORE than passing strange, we con-

tinue to hear indictments of the
machine as the true cause of all our
economic woes. This fiction, this hallu-
cination, will not down. It is worse than
futile to counter with figures definitely
proving that this is not the case or to
ask for proof of the accusation; the
shades of the Technocrats still clank
their chains and continue to frighten
timid souls. And as that fright may be
measured, by so much is real progress
retarded.

Now, on the other hand, a member of
Congress states, in effect, that two to
three million men would be given jobs
if 200 scientists and engineers would
each create an invention in 1938 that
would start.a 40,000,000-dollar industry.
It sounds exciting. And it is—all of that
and more! But—who is to supply the
formulas for the inventions? Who will
select the 200 most-likely-to-succeed
heroes? Who will guarantee their year’s
work to be worth, industrially, 40 mil-
lion or 40 thousand or 40 cents? And
how shall we be sure that, like a division
of soldiers, they won’t all shoot at the
same target?

Perhaps, however, the thought was
that all research men, all engineers,
should work hard and purposefully to-
ward creating industries, and maybe 200
would succeed. If this be so, one can
criticize this Congressman for nothing
more than repeating a truism, for super-
fluity of language. For, if some people
are not already aware of the fact, there
are in this country numerous industrial
and institutional research organizations
humming with the intense activities of
many thousands of “professional in-
ventors” whose one aim is to improve
industry. They do not say, each to him-
self: “I am going to invent one thing
before the end of the year which will
found a 40,000,000-dollar industry.” In-
stead, each drives ahead, solving some
part of an industrial problem on which
others may also be working; and in the
end a new product is born, an old one
is vastly improved, or a better, more effi-
cient way of producing it is worked out.
The result of the work of this mighty
army of superior thinkers is improve-
ment all along the line and a steady, if
slow, growth of business and employ-
ment figures. Besides this group there
are, of course, numerous free-lances in
this business of developing new prod-
ucts and improving the old; and though
their work is more casual, they make
many outstanding inventions each year,

some of which establish great industries.

We don’t believe that research men
have envisioned more than a fraction
of the work that is to be done. Still, if
they, trained specialists, need a formula,
then it is they who will supply it; cer-
tainly no layman can have more than
a smattering of knowledge of their prob-
lems, the things they should do. It is
in a sympathetic understanding of the
enormous benefits of scientific research
that the layman can shine. The above-
mentioned Congressman can best do his
share for the well-being of the country
at large by fighting for an expansion of
governmental scientific research which
has been badly curtailed these past few
years.

Reassurance

EADLY and horrible as it will be

when—and if?—the next world
war comes, there is some consolation
to be derived from facts learned from
certain military failures in Ethiopia,
China, and Spain. In these three brutal
reversions to savagery, science, as ex-
pressed in the newer machines of war,
has not always shown up so efficiently
as a maker of military advantage. Some
of these facts will bear repetition.

In Ethiopia, optimistic predictions of
attacking commanders put the invading
army in Ethiopia’s capital in little more
than marching time. Months later, de-
spite vastly superior equipment, air-
planes, tanks, guns, and even war gas,
the invaders were still fighting bloody
infantry battles far from their goal.

It is in Spain, however, that the cal-
culations of the strategists have suffered
their most serious upset. Both sides in
this fraternal strife have been well sup-
plied with tanks and the most modern
fighting and bombing planes. Yet neith-
er of these devices has proved as suc-
cessful as was to be expected. As pointed
out in Army Ordnance by Captain Liddel
Hart, the great speed of the planes has
militated against their efficiency, and
mud has proved the nemesis of the tanks.
Planes bombing bridges, rail-heads, and
other important military objectives have
failed generally to accomplish their de-
structive purpose; their very speed has
made their marksmanship poor and
their bombs have fallen far from their
targets. Their real effectiveness has been
as frightful strafers of civilian popula-
tions and as a means of lowering the
morale of troops. As for tanks, it ap-
pears that they have licked the problem
of mud no better than those dozen or so
we saw bogged down in the shell-churn-
ed mud opposite Verdun in 1918.

In China, poorly equipped and poor-
ly trained Chinese held off the Japanese
at Shanghai for weeks although the lat-
ter used every modern device of war-
fare including the big guns of naval
vessels firing at point-blank range. Su-
perior equipment and training of the
Japanese finally pushed back the Chi-
nese, but very slowly indeed, and at what
a terrific cost to the invaders in men,
munitions, and planes! In the begin-
ning, conquest seemed an easy matter,
yet it begins to look as though mere
men and rifles of the Chinese may hold
off the Japanese until they are worn out
and decide to quit.

No matter how one looks at it, these
three wars are horrible to consider. Yet
in no one of them has the promise of a
civilization being wiped out by ma-
chines shown any evidence of fulfill-
ment nor even has there been evidence
of the irresistible march to victory that
one who has listened to the scare-mon-
gers would expect. True, the use of gas
has been avoided—for fear that such
use would alienate world friendship ir-
revocably for the offending user—but
gas is not so deadly as some people
think. There is in existence no gas, usa-
ble in warfare, that will wipe out cities;
in fact, the military gases used 20 years
ago in No-Man’s Land are still the best
for their horrendous purpose.

Yet if all this is reassuring as to the
relative inefficacy of the machines of
war, there remains to be considered the
human factor, the woeful savagery of
the military mind. This has shown itself
in the lowest form of bestiality in all
three of these bloody affrays in a total
disregard for the humanities. Prisoners
of war have been murdered in cold
blood; thousands of civilians have been
destroyed, principally by airplane
bombs, for no military purpose; and all
manner of un-military cruelties have
been perpetrated in the name of national
honor, national face-saving, and further-
ance of megalomaniac ideologies.

At this point in civilization’s retrogres-
sion, the democracies of the world seem
to be the last hope for the preservation
of some semblance of “humanitarian”
warfare. Already powerful voices are
being raised for that purpose. We hope
they will wax more powerful. Whatever
the final result will be—whether an
agreement among the nations or the
not-to-be-disregarded pressure of mass
opinion—some progressive step, some
definite action against further destruc-
tion of noncombatants must be taken
soon lest civilization perish in the ashes
of its own consuming fires of fury.
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NEwW lIGHT ON THE SUMERIANS

Though Science Remains Ignorant of Their Origin,

HE Sumerians have long been the

problem child of Oriental arche-

ology. Unlike the Hittites or the
Horites, they were not foreshadowed in
the Bible. Their appearance on the scien-
tific stage was not linked with the dis-
covery of lost empires, for it was neither
sudden nor dramatic. They insinuated
themselves, so to speak. It was years be-
fore the very existence of the Sumerian

A
Figure 1: The altar of the shrine,
dedicated to Abu, god of fertility

language and a Sumerian people was
definitely established. Today Sumerian
records can be read with comparative
ease. The known cultural achievements
of the Sumerians are numerous and of
fundamental importance to civilization.
But the list is as yet far from complete.
We are still in the process of discovering
the people.

Ancient Mesopotamia used to be re-
garded as the private and exclusive bat-
tleground of the Babylonians and As-
syrians. Increasing knowledge of the
available evidence showed that the Bibli-
cal estimate of the country accords bet-
ter with the facts, for the Land of the
Two Rivers has never ceased to justify
its description as a Tower of Babel. The
oldest historic times already yield a pic-
ture of many languages and many races.
The Semitic Babylonians were but one
group out of many. By 2000 B.c. their
language was the official tongue because
its speakers ruled the land, but for sci-
entific and religious purposes another
language was commonly employed,
much in the manner of Latin in the Mid-
dle Ages. That language was Sumerian.
It had become a “dead language” 4000
years ago because the Sumerians them-
selves had disappeared by then as a
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Recent Archeological Discoveries Have Increased

Our Knowledge of this Mysterious Ancient People

By E. A. SPEISER

Professor in the University of Pennsylvania and Director
of the American School of Oriental Research in Baghdad

political power, and evidently also as a
race. But their influence persisted. In
the Orient it has continued ever since,
and in some respects it has pervaded
even the western civilizations of today.

T all events, Sumerian political his-
tory is not later than the third mil-
lennium B.c.Indeed it is from that period
that we get our fullest information about
the Sumerians. We see them as founders
of city states and as capable civil and
military organizers. They were efficient
farmers and accomplished craftsmen.
They had evolved an elaborate and hu-
mane code of law, and religion had come
to play a vital part in the lives of kings
and subjects alike. Above all, the Su-
merians were a highly literate people.
Writing on stone and on clay tablets
was used to commemorate important po-
litical events, the erection of public
buildings, the closing of a business trans-
action; many inscriptions bear a re-
ligious character. To this literary activity
of the Sumerians we owe our knowledge
of contemporary history and institutions.
We know the names of the various rulers
and frequently their dates, and we have
a fairly clear picture of a number of
peoples with whom the Sumerians lived
and fought and traded. Naturally, we
now have a satisfactory understanding of
the Sumerian language. That language
is neither Semitic nor Indo-European. All
attempts at connecting it with other
known languages have proved futile. For
this very reason we are in the dark in
regard to the background of the Sume-
rians. The statements that are occasion-
ally made in writings of a popular
character, that the Sumerians were
Semites, Aryans, or a mixture of both,
are absolutely without foundation. The
origin of the people remains a mystery.
The problem is twofold: When did the
Sumerians arrive in Mesopotamia and
from where did they come? On the latter
point we are no better informed now
than we were ten years ago. But recent
archeological discoveries have shed fresh
light on the antiquity of the people.
First came the justly famous Royal

Tombs from Ur. They were unquestion-
ably Sumerian and they date from short-
ly after 3000 B.c. To be sure, it has been
known for some time that the Sumerians
were at least as early as that. But the
high level of their civilization as re-
vealed by the Royal Tombs was cer-
tainly unexpected. There is nothing
nearly as early that equals those grave
furnishings in wealth, variety, and so-
phistication. The jewelry is remarkable
and the carving on cylinder seals un-
excelled. Most impressive, however, is
the metal work. Egypt had to try for
centuries before she could produce ob-
jects in gold, silver, and bronze com-
parable with the handiwork of the
Sumerian smiths from Ur.

But 3000 B.c. is a comparatively late
date in our recently reconstructed pic-
ture of the ancient Near East. At Tepe
Gawra, in the north, that date is repre-
sented by Level 7. Below it there are at

Figure 2: Statue of a bearded dig-
nitary, with eyes of lapis lazuli
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least 16 earlier strata. The Sumerians
may have settled on the alluvial plain of
Southern Mesopotamia at any time in
the fourth millennium without becom-
ing thereby the earliest population of
the country. All we can say with cer-
tainty today is that they must have come
in by the middle of the fourth millen-
nium, for it is at approximately that time
that we get in Uruk, the Biblical Erech,
the earliest written records known to
man, and these records have turned out
to be Sumerian. It is a fair and logical
assumption that the Sumerians were re-
sponsible for the invention of writing,
perhaps the greatest single contribution
to human progress. All remains pre-
ceding the invention of writing must
necessarily be anonymous. And so the
question as to the exact date of the
arrival of the Sumerians remains un-
solved, for the time being at least.

Figure 3: A nude which anticipates
the classical statues of Hercules

Our present approach to the problem
of the Sumerians concerns itself not so
much with the question of their origin
as with the sum of their achievements.
The list of these, it appears, is not likely
to be exhausted for a long time to come.
Each season brings its own quota of con-
tributions. The latest have come from
a group of mounds to the northeast of
Baghdad, close to the Diyala River. The
new material introduces the Sumerians
as expert sculptors at the very begin-
ning of recorded history. It gives us also
a new insight into the part which ath-
letic contests played in the religious
practices of 5000 years ago.

Until last year the excavations in the
Diyala area were conducted by the
Oriental Institute of the University of
Chicago. Under the direction of Dr.
Henri Frankfort, one of the leading
archeologists of our day, the mounds
of that region, including Tell Asmar,
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Figure 4: A curious case. Why was
this man’s beard chiseled away?

Khafaje, Ishchali, and Tell Agrab
helped to add several centuries to the
known history of the Sumerians. The
dating of the whole period around
the turn of the fourth millennium B.c.
was placed on a sound basis, the age
in question having proved to be Early
Dynastic; that is, the time of the first
known dynasties in the land. It coin-
cides, interestingly enough, with the first
Egyptian dynasties. Three definite stages
of Early Dynastic were established by
the work of Dr. Frankfort and his staff,
each stage requiring not only several
building levels of its own but disclosing
also internal changes in art and archi-
tecture. The Royal Tombs of Ur fall
within the third and latest phase. The
bulk of the material is earlier, about
3000 B.c. in round figures.

HROUGH Dr. Frankfort we were

invited to take over the concession.
We were engaged, however, at the time,
in the excavation of Tepe Gawra, nearly
300 miles away from the Diyala conces-
sion. At length the invitation was ac-
cepted and the Joint Expedition of the
American School of Oriental Research
in Baghdad and the University Museum
devoted a month to the excavation of
Khafaje, one of the principal mounds
on the Diyala. The success of that ven-
ture is due in a large measure to the
fullest possible co-operation on the part
of the Oriental Institute and the Iraq
Department of Antiquities.

The principal group of finds is com-
posed of sculptures in the round. Most
of the sculptures discovered by us came
up in a small shrine dedicated to the
god of fertility. This identification is sup-
ported by a pair of animal horns care-
fully embedded in bitumen before a sac-
rificial podium. Since horns are known
to have been symbols of strength and
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fecundity, there can be little doubt that
the Sumerian god of fertility, called
Abu, presided over this particular
shrine. Similar shrines were discovered
by Dr. Frankfort at Tell Asmar, where
they were identified by inscriptions as
belonging to the god Abu.

The sculptures were concentrated in
two places. One of these was the altar
of the shrine (Figure 1), the sides of
which were regarded by the devotees as
convenient repositories. The other was a
shallow pit in front of the altar. The
statue was the representative of the
donor, calculated to remind the deity of
the suppliant’s presence. This is obvi-
ously the reason why so many of these
statues have been preserved; they were
treated with reverence and thus escaped
the fate of so many other types of ob-
jects. A later generation might bury
them in order to remove them from

Figure 5: A beardless statue that
may represent some high official

sight, but they were not destroyed or re-
used for other purposes.

The statues portray both bearded and
beardless men. The commonest speci-
mens would show a portrait in grey
marble of a bearded dignitary wearing
a flounced skirt, with hands clasped in
front and eyes made of inlaid shell and
lapis lazuli (Figure 2). The presence or
absence of beards was not merely a mat-
ter of fashion. The occurrence of the
two types side by side has a deeper un-
derlying significance. Years ago, when
the available material was scanty, it used
to be held that the bearded figures rep-
resented the Semites, the beardless ones
the Sumerians. But when a number of
ancient gentlemen with unimpeachable
Sumerian antecedents began to sport
beards, it became clear that the reason
for the custom was religious. Priests,
and kings who combined secular and
religious authority, wore beards as the
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Figure 6: A bout that took place 5000 years before the days of Joe Louis. The
three boxing scenes shown should be read from right to left, not left to right

prerogative of their office. This inter-
pretation is borne out by the present
material. For, in addition to ordinary
portraits, we have also interesting nude
figures (Figure 3) which could scarcely
be representative of average citizens or
even of officials. They belong clearly in
the temple, and they are just as clearly
bearded.

One statuette (Figure 4) resembles
the other members of the bearded clan
save in one respect: of the original
beard only the sidelocks have remained.
The rest was cut off as is shown clearly
by the none too delicate chisel marks.
Had the man lost his priestly office after
sitting for the sculptor, so that the beard
too had to go? This seems improbable
because priestly offices were usually
hereditary. Or do we have here an in-
stance of domestic difficulties? The wife
may have objected to the apparition so
strenuously that the poor wretch had to
resort to a compromise for the sake of
peace. Who knows?

HE beardless statuettes are made of

marble or of alabaster. In all likeli-
hood they represent high officials. They
differ from the foregoing also in one
other respect. The workmanship is here
plainly superior, the likeness less con-
ventionalized. An excellent example of
this naturalistic style is furnished by a
small statue of grey marble (Figure 5).
The man is dressed in an elaborate
flounced skirt although he is nude from
the waist up. The hands, which are now
partly broken, were once clasped in the
manner customary to worshippers, but
the left foot is moved slightly forward;
our friend seems somewhat impatient
with the whole ceremony. The back is
beautifully modeled. The head is a little
masterpiece of naturalistic portraiture.
The mouth attempts a smile, but the
expression is arrogant rather than kind.
The left eyebrow is raised quizzically,
accentuating the suggestion of super-
ciliousness. Although the figure is almost

Figure 7: Why did these two wrestle
with immense vases on their heads?

slender there is a distinct double chin,
and a fold of fat on the neck, just below
the skull, conveys an impression of stub-
bornness if not cruelty. Large ears
round out the picture. It is not a pretty
one. All the more credit, therefore, to
the nameless sculptor who succeeded in
pleasing the vain and self-satisfied sub-
ject, while laying bare before us his
character in all its nakedness. In a work
of 5000 years ago this is certainly a reve-
lation.

Two other objects from our last sea-
son’s work at Khafaje cannot be left
out of this account. The first is a lime-
stone relief which has not come down
to us in the best possible state of preser-
vation. It consisted originally of more
than one register, with several scenes
depicted on each panel. What we have
now (Figure 6) is the lowest register
alone, and even this is partly damaged.
It consists of three scenes. Viewed from
right to left, the first scene shows two
men in what is unmistakably a boxing
match. The men are sparring, their out-
stretched arms keeping each other at a
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healthy distance. The hands are band-
aged, but in the present condition of the
relief further details cannot be dis-
cerned. So far everything seems to be
going according to the approved mod-
ern rules of the game. The situation
changes, however, in the middle scene.
Here one of the contestants has been
lifted off his feet and his defeat appears
to be not far away. In the third scene
the action is even more violent. Some
kind of ankle-hold is plainly visible to
us, and it could hardly have escaped the
referee. It must have been legal in an-
cient Sumer. How the match ended is
anybody’s guess, because the rest of
the relief is broken, thus sparing us the
final details, perhaps mercifully.

The ankle-hold may have put us in a
mood for wrestling. We do not have far
to go, for a legitimate wrestling bout is
suggested by another object, this time of
bronze (Figure 7). The two opponents
are nude except for the scantiest belts.
Each tries to secure a hold without los-
ing his own footing. The leg muscles
betray the strain which the expression-
less faces attempt to conceal. The huge
vases on the heads of the wrestlers are
a puzzling feature. The only excuse for
these staggering appendages is that the
bout was part of a religious ceremony.
The same is true, of course, of the box-
ing scenes, inasmuch as both objects
were recovered in a shrine. The precise
implication of the vases is open to specu-
lation.

NE feature of this wrestling group

is of considerable technical inter-
est. The bodies were cast in a mold, but
the hands had to be added afterwards,
since no ancient mold known to us could
produce the whole group as it stands.
Nonetheless, this composite work did
not impair in the least the effectiveness
of the tableau.

Our brief excursion into ancient
Sumer, away from the immemorial past
of Tepe Gawra, thus produced results of
more than usual interest. The numerous
statuettes recovered add greatly to our
knowledge and appreciation of early
Sumerian sculpture. The naturalistic ex-
amples are especially significant, both
because a short time ago sculptures in
the round were not thought to exist as
far back as the turn of the fourth mil-
lennium, and also because for sheer
frankness these statuettes would be dif-
ficult to excel. The athletic specimens
push back the history of such contests
to an equally remote age and give an
entirely new meaning to the term “an-
cient” when applied to sports.

And so we keep on finding out new
things about that remarkable people
known as Sumerians. But the answers to
two questions still elude us: Where was
the original home of the Sumerians, and
when did they first appear in Mesopo-
tamia?



TREES ON A SALTY ISLE

N February, trees were planted upon

a 400-acre rectangle of black sand

that lay, less than two years ago, on
the bottom of San Francisco Bay, which
is as salty and unfriendly to delicate
vegetation as any harbor bottom in the
world.

By February of 1939, this man-made
island, site of the Golden Gate Interna-
tional Exposition, will be a lush garden
of sub-tropical plantings, the roots of
which will never suspect that they are
in an environment that would have been
sure death a little earlier. Then by Feb-
ruary of 1940, the trees will be gone;
this 400-acre island in the center of
San Francisco’s harbor will be barren
again, for it will be an airport, and no
transport plane ever took off from a
forest, or landed in one with any success.

Behind this unnatural life cycle of
1,500,000 dollars’ worth of vegetation is
the story of science, once again taking
Mother Nature to the cleaners; and in
this case-history, Mother Nature will
help to defeat her own laws. For the
“leaching” of the World’s Fair island
will in all probability be accomplished
entirely by natural rainfall during the
California winter rainy season of 1937-
38.

Exploratory drillings on Treasure’ Is-
land, which was dredged up by United
States Army Engineers to a height of
13 feet above mean low water, disclosed
that a “dome” of salt water remained
in the saturated fill. Around the edge
of the island, rapid drainage had drawn
the salt water nearly down to the tide
level, but in the center, where drainage
is slower, the water-table was at a higher
elevation.

Late in 1937 began the installation
of 200 well-points, jetted down 20 feet
into the sand. Salt water, gathered
through slotted screens, was to be pump-
ed to the surface for some 60 days and
shot back into the harbor through the

San Francisco and the Golden Gate serve as the back-drop for man-made Treasure
Isle, in the middle distance, which must be de-salted before vegetation will grow

island drainage system, more than six
miles of redwood stave pipelines.
Laboratory tests have proved that this
lowering of the salty water-table reduces
the salt content of the sub-surface water
from its original 5000 parts per million,
down to 1000 parts. Natural seasonal
rainfall, applying from six to nine inch-
es of fresh water, further reduces this
salt content from 1000 to 100 parts per
million, other tests have shown, by wash-
ing residual mlneral salts deep into the

fill.

ORE than 90 percent of the trees,
plants, and shrubs to be installed
on Treasure Island have a saline toler-
ance greater than 100 parts per million.
Areas in which the delicate 10 percent
of the planting will be made are to be
treated with commercial fertilizer, re-
ducing the salt content to 50 parts per
million.
During the winter rains, this process

of pumping the salt water to flatten the
“dome” continued, with frequent tests to
determine the salinity of the sub-surface
fill. If rainfall fails to provide sufficient
water for leaching, fresh water may be
applied by sprinkler systems to complete
the cleansing.

Late in January, according to the
schedule worked out by W. P. Day,
Vice President and Director of Works
for the Exposition company, barge de-
livery of 80,000 cubic yards of rich top-
soil began. This loam will be spread
from nine to twelve inches deep over the
planting areas, and will suffice for the
roots of all but the larger plants and
trees.

Most of the 4000 trees will remain in
their boxes during the 288 days of the
Western World’s Fair, from February
12 to December 2, 1939. The transplant-
ing program began last February around
the perimeter of the island where the
water-table had already been lowered.

YERBA BUENA ISLAND SOUTH SEA WALL Surface of fill Elevation 13.00 ft. NORTH SEA WALL
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Cross-section of Treasure Isle and the surrounding bay bottom
(drawn to different vertical and horizontal scales) showing the
ome of salty soil which will not support plant growth. Pumping
and the seepage of rain-water have already lowered the dome but
more rain and sprinkling may be necessary to complete the job
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THE ODD NEW-OLD STAR

The Much-Talked-of Huge Star in Auriga Yields
to Astrophysical Interpretation: an Eeclipsing

MONG the reports of astronomical
investigations presented at the
meeting of which we told last

month, one was of such unusual inter-
est that it was reserved until it could
be adequately described. Since then, the
detailed technical discussion has been
published, the daily press has spread the
news, and all the world knows that a
star of extraordinarily huge dimensions
has been discussed by astronomers at
the Yerkes Observatory—Kuiper, Struve
and Stromgren. These three justly dis-
tinguished investigators have done a
most interesting piece of work; but when
popular report credits them with the
“discovery” of this star, it is more than
a century behind the times.

Epsilon Aurigae is a star of the third
magnitude, easily visible to even a casual
looker-on, and very easy to find in the
sky. The brilliant star Capella is at one
corner of an irregular pentagon—one of
the star-figures which any one would
notice at a glance. The star we are dis-
cussing is next to Capella, at the end of
a short side of the polygon. The next
corner beyond is formed by a pair of
stars of which the outer one, Zeta Auri-
gae, is another very remarkable system,
which we described some time ago. Curi-
ously enough, the star at the corner on
the other side of Capella is also an eclips-
ing variable, Beta Aurigae.

LL four of these stars are binary sys-
tems of unusual interest; but Epsi-

lon Aurigae is the most remarkable and
the most puzzling of them. Its variation
in brightness was first noticed in 1821
by a German clergyman, Fritsch, who
noticed that in the spring of that year it
was much fainter than its neighbors at
the next corner of the pentagon. Not
much came of this for years, but in 1847
Heis observed it faint again, and his ob-
servations put its variability beyond
doubt. Schmidt—a most devoted ob-
server—made nearly 5000 observations
of its brightness between 1843 and 1884;
but the real nature of the variations was
not discovered till 1902, when Luden-
dorff showed that the periods of faint-
ness, each lasting more than a year, had
come at regular intervals of 27 years, in
1821, 1847-48, 1874-75, and 1901-02, and
could be explained by eclipses of a sys-
tem with this period (then enormously
larger than for any other eclipsing pair).
The next eclipse, in 1928-29, came off on
time, and observations of radial velocity
in the interval have shown conclusively
that the bright star—which alone shows
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Binary With an Almost Grazing Type of Eclipse

By HENRY NORRIS RUSSELL, Ph. D.

Chairman of the Department of Astronomy and Director of the Ob-
servatory at Princeton University. Research Associate of the Mount
Wilson Observatory of the Carnegie Institution of Washington.

on the spectrograms—is moving in an
ellipse with this period. The latest dis-
cussion, by Struve, of observations cover-
ing more than the whole period, shows
that the eccentricity is 0.33, not large for
a double star of this period, and that the
bright star is 2,500,000,000 miles closer
to us on the near side of its orbit than
on the far side. Only the part of the mo-
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The projected orbit of Epsilon
Aurigae, showing the smaller, hot
star whose orbit passes almost graz-
ingly behind the far larger, dull
red, cool star. Reproduced from the
paper by Kuiper, Struve and Strom-
gren, in The Astrophysical Jour-
nal, December, 1937, pp. 570-612

tion which affects the distance from us
is revealed by the spectroscope, and, if
the orbit is not edgewise toward us, its
real diameter must be still greater. From
the spectroscopic observations, the time
can be computed when the bright star
ought to be behind its companion, and
this time agreed almost perfectly with
the observed time of minimum. These
facts (first brought out by Ludendorft
in 1924) make it morally certain that
the minima of Epsilon Aurigae are really
due to eclipses.

But these eclipses are very remark-
able. It takes the star more than six
months (190 days, to be more precise)
to fall in brightness. Then it remains
constant, and a little less than half as
bright as usual, for 330 days (almost a
year!) and returns to normal at the
same rate as it decreased. The form of
the light-curve agrees perfectly well with
what would be expected from the total
eclipse of one star by another nearly
three times as big and not quite so
bright. There is no trouble so far, but,

as long ago as 1912, Shapley showed
that on the eclipse hypothesis the mean
density of the larger star, which is in
front at the eclipse, must be less than a
hundred-millionth part of that of the
sun, or less than %00,000 that of ordinary
air. Nowadays we know of other stars of
such low density—though hardly as low
as this—so that this result can no longer
be raised as a serious objection. But a
far more serious difficulty was raised by
Ludendorff at the same time. If the
eclipse is total, the two stars must be
almost equally bright; but the spectra
show the lines of only one body, and
during the “total” eclipse the same spec-
trum continues to be visible. As the
eclipsing body is so much larger, it must
shine more feebly per square mile—%o
as much, at best—and we would expect
it to be cooler, redder, and show a quite
different spectrum. Moreover, the star
should appear redder at minimum; but
precise observations, made during the
last minimum, show that its color does
not change.

S the star begins to lose its light—
and even a little before—changes in
the spectral lines occur, such as would
be anticipated if the big star was sur-
rounded by an extensive and very thin
envelope in which additional absorption
took place. Similar changes have been
observed in Zeta Aurigae, where a small
star is eclipsed by a big one, and in this
case they are easily explicable. But in
Epsilon Aurigae the additional absorp-
tions still show after the light has be-
come constant, and, on the simple eclipse
hypothesis, the smaller star is complete-
ly out of sight!

This last set of facts suggests that the
larger star does not give out perceptible
light of its own, but that its outer parts
are partially transparent. As the smaller
star goes behind them, its light is gradu-
ally weakened—like the sun’s as it gets
low in the sky and comes through more
air—while (as in the case of sunlight)
its spectrum remains substantially the
same, with the addition of some lines
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absorbed by the atmosphere. This hy-
pothesis accounts for the loss of light
without much change of spectrum; but
any ordinary gas would obstruct blue
light more than red, and so lead to con-
spicuous changes of color—like the set-
ting sun. Even if some sort of “gray”
atmosphere could be found, which weak-
ened all colors equally, the more difficult
problem remains to explain how this
could cut out more and more light as
the star sank behind it—and then sud-
denly stop doing so, and obstruct the
same amount of light, even though the
rays passed through a greater thickness.

A most ingenious solution of this puz-
zle is the contribution of the Yerkes team
of investigators. Dr. Kuiper leads off by
showing that, if we assume that one star
goes almost centrally behind the other,
we are led to inadmissible conclusions
when we calculate the actual size and
mass of the bright star. Assuming that
the well known relations between mass
and luminosity can be extrapolated so
far, he finds that a central transit de-
mands that the brighter star shall be 160
times as massive as the sun and 600,000
times as bright. By assuming that the
orbit is inclined, so that the smaller star
just dips behind the edge of the larger,
he gets more credible figures, a mass
20 to 30 times the sun, and a luminosity
10,000 times as great. The latter figure
is not alarming, for the star’s spectrum
shows the characteristics associated with
great luminosity, and to a very marked
degree. With an inclination of 65 de-
grees, the mass of the smaller star comes
out 24 times the sun’s, and that of the
large star 21; the radius of the first 120
times the sun’s, and of the second 3100
times. The larger star probably radiates
almost as much energy into space as the
smaller, but, on account of its enormous
area, it emits very much less per square
mile, so that its calculated temperature
is only 1120 degrees K, or 850 degrees,
Centigrade, above the ordinary zero.
Could we see it close by, and alone, it
would appear to shine with a dull red
glow; but in comparison with ordinary
stars it is practically a dark body. The
eclipse is almost grazing—the maximum
apparent depth of the outer edge of the
smaller star, behind the boundary of
the larger, being only one third of the
diameter of the former.

The light of the companion thus pene-
trates only the outermost layers of the
big star—the eclipse is by this star’s at-
mosphere, and not by its main body.

Dr. Struve shows that the absorption
lines produced by such an atmosphere—
taking into account the orbital motions
and rotation of the stars—are capable of
explaining the peculiar changes in the
spectral lines observed during and near
the minimum. Dr. Stromgren offers an
explanation of the outstanding problem
—why the atmosphere cuts off the light
of the star behind it almost as if it were
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a sharp-edged shade-glass, transmitting
about half the incident light. To follow
all the details of his reasoning would
lead us too far; but the main principle
is not hard to understand. The upper
atmosphere of a star as cool as the com-
panion appears to be should be composed
of gas which, judged by our ordinary
standards, would be called almost per-
fectly transparent. The small scattering
by the gas-molecules themselves, which
makes the sky above us visible, demands
a very much greater amount of gas than
is in question here. But, when a gas is
ionized, the electrons in it get a far more
powerful grip on the light waves than
the neutral molecules do and produce a
sort of haziness. This electron-scattering
affects all wavelengths to the same de-
gree, and so is equivalent to a gray haze.

At the star’s low temperature there
would be very few free electrons indeed
in the atmosphere, and it would be very
transparent. But, on the side toward the
companion (which has a spectrum of
Class F2 and is somewhat hotter than
the sun) the ultra-violet light from this
would fall on the atmosphere and ionize
it. The sun’s light does much the same
for the earth’s atmosphere, producing
the ionized “Heaviside layer” which re-
flects radio waves around to the anti-
podes; but in this case atmosphere and
electron-haze alike are too thin to pro-
duce perceptible effects in thicknesses of
100 miles or less.

In the great star we have to deal with
distances of hundreds of millions of
miles and effects which are impercepti-
ble on earth may mount up to be con-
spicuous. The ultra-violet light of the
companion, which ionizes the atmos-
phere, is absorbed by the processes in-
volved, and so cannot penetrate to a very
great depth. If, therefore, we had a thick
layer of gas, of uniform density, exposed
to such light, the outer portions would
contain electrons and be hazy. Deeper
in, as the ultra-violet rays were weak-

ened, the haze would thin out, and, be-
yond the depth to which these rays could
reach, the gas would be clear. For a
smaller depth than this the total haze-
obstruction to visible light would in-
crease with the depth; but for greater
depths it would not, for the deeper por-
tions of the gas would be clear.

This very ingenious suggestion solves
the main problem: how the layers of
gas, of very different thickness and den-
sity, through which the light of the com-
panion passes during the eclipse, can
exert almost the same effect in weaken-
ing the light that gets through them.

Stromgren goes on to work out the
more complicated case of a spherical at-
mosphere growing denser inwardly, and
finds, after pages of mathematics, that
the haze-layer should have a practically
sharp outer boundary, and that the ab-
sorption should actually be a little great-
er for light which has passed at a graz-
ing angle just inside this boundary than
for rays which have gone deeper, but
less obliquely at the start. The scatter-
ing by the gas-molecules or atoms—
which is probably not quite negligible
for the rays which pass deeper—may
balance the effect and give substantially
the observed type of light-curve. This
analysis, while brilliant, and based on
sound physical principles, leaves some
minor difficulties. It is hard to see why
such an atmosphere as is postulated
should not produce some absorption
lines of its own, stronger than any that
have been observed. Moreover, the
amount of ultra-violet light which the
smaller star must be assumed to emit
is much greater than would be anticipat-
ed from its size and “temperature” (es-
timated in the usual way). There is an
increasing quantity of evidence, however,
that stars, even down to the sun’s temper-
ature, do give out more ultra-violet than
we had supposed; so this difficulty is not
so bad.—Princeton University Observa-
tory, February 3, 1938.



POWER FROM BACTERIA

Troublesome Pulp Mill Waste Supplies Gas for.

HE history of research contains

many strange chapters on the re-

sourcefulness of science in utilizing
the waste materials of industry. Few of
these instances, however, are stranger
than the story of two research chemists
of the pulpwood industry who have put
ordinary bacteria to work producing
power from the sulfite waste liquors of
pulp mills.

Several years ago these two chemists,
Dr. A. M. Partansky and Dr. H. K. Ben-
son, of the University of Washington,
were approached by officials of the Puget
Sound pulpwood industry.

“We use the sulfite process of manu-
facturing pulp,” said the officials. “For
every ton of pulp we produce, we have
10 tons of sulfite liquor left over. The
liquor can’t be used again so we have
to throw it away. If we dump it into
rivers and lakes, we poison the water.
We can’t afford to evaporate it. Will you
help us find a practical way to dispose
of it?”

Here was a challenge which could not
be ignored. In their well-equipped labo-
ratory in the University of Washington
at Seattle, Drs. Partansky and Benson
started to work. Their first task was to
learn all that they could about their
subject.

The pulpwood industry, they discov-
ered, has been plagued with the waste-
disposal problem ever since 1867, when
the sulfite process was first patented by
an American engineer. This sulfite pro-
cess is a method of extracting pure pulp
from pulpwood by dissolving in acid all
the other ingredients in the wood. It is
accomplished, briefly, by saturating
chips of pulpwood with a strong solution
of sulfurous acid, and then steaming the
mixture in huge “digesters” for eight or
ten hours. This cooking process dissolves
the intercellular portions of the wood,
leaving only pure cellulose fiber (pulp)
when the acid is drained off.

HE acid which is drained off, the

two scientists learned, is the waste
liquor which must be disposed of. For
the United States pulpwood industry as
a whole, it amounts to 15,000,000 tons
per year.

There are a number of reasons why
the liquor can not simply be dumped
into rivers and streams, they found. One
of the ingredients of the solution is
sugar, which forms a natural food for
tiny algae (Sphaerotilus natans) that
are present in all fresh water. As a re-
sult of the sudden increase in food oc-
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Power...Swamp Bacteria Do the Work... Fifty Year
Old Problem Solved for the Pulp Wood Industry

By M. K. ELWOOD

curring when waste liquors are dump-
ed into the water, the algae multiply
at an abnormal rate and soon cover the
bottoms and surface of the streams with
a dark, ill-smelling scum. So thick do
they become under extreme conditions
that they completely cover the feeding
grounds of fish and shellfish, causing a
migration of sub-surface life to clearer
waters.

Furthermore, the sulfurous acid in the
liquid has a harmful effect. Its rate of
absorption of oxygen during oxidation
is quite rapid, and, in slower streams,
sometimes actually deprives the fish of
oxygen for respiration; and the sulfur
dioxide, which usually forms, has a
“rotten-egg” odor unpleasant to human
beings. In very small streams where the
solution is strong, the acid has a poison-
ous effect on the vegetation along the
banks.

A third harmful constituent of the
sulfite waste liquors is a small quan-
tity of cellulose which is carried off in
the solution. These cellulose fibers have
the property of collecting and precip-
itating sewage and other refuse which
may be in the river—with obvious un-
pleasant consequences to persons and
cities downstream.

To counteract these detrimental ef-
fects, the scientists learned, the pulp-
wood industry has tried many remedies.
Experiments have shown that the harm-
ful algae will not grow as rapidly if
their sugar supply is sent to them inter-
mittently instead of in a steady flow.
As a result of this discovery, pulpwood
mills have adopted the practice of stor-
ing the waste sulfite liquors in reser-
voirs, and then releasing it at intervals
of 10 to 20 hours. To counteract the
sulfurous acids, some mills dilute the
waste liquors with immense quantities
of water. And to overcome the precip-
itating effect of the cellulose, technolog-
ical processes have been developed to
remove a higher percentage of the fibers
from the liquors.

Despite these many counteractive
measures, however, a certain amount of
damaging result seems unavoidable. In
the Puget Sound area. for example,

despite every precaution taken by the
pulp-paper manufacturers, the sulfite
liquors have been slowly poisoning fish
and oyster feeding grounds. Repeated
lawsuits have finally forced the mills to
divert their waste liquors into a deserted
area known as Dry Lake.

After learning these facts about the
sulfite process, the two research men
next turned their attention to the his-
tory of the many attempts to convert the
waste liquors into some useful product
—a feat which has been the objective
of hundreds of scientists for half a cen-
tury.

HE majority of experiments directed
toward this end, they learned, have
been chiefly concerned with utilizing the
liquors to manufacture wood-alcohol. In
the course of five decades, several dis-
tilling processes have been developed,
some of which will produce as much as
15 gallons of alcohol from the liquors
of a ton of pulp. The demand is so lim-
ited for the inferior alcohol produced,
however, that few pulp plants have at-
tempted this method of utilization. The
conclusion has been generally accepted
that this method will become practical
for the entire industry only when some
tremendous new market is opened for al-
cohol—as might be the case if alcohol
ever replaces gasoline as a motor fuel.
Other experiments in utilizing the
liquors have been tried in the field of
agriculture. A neutralized solution of
sulfite liquor mixed with molasses, it
has been found, makes a fairly satis-
factory food for cattle. A similar solu-
tion, mixed with nitrogen and phos-
phates, makes an excellent fertilizer for
soil poor in humus. Unfortunately, how-
ever, both byproducts are too expensive
to compete with other commercial cattle
fodders and fertilizers.

In the field of medicine, sulfite liquors
have been found useful in treating hoof
and mouth disease and in the treatment
of pulmonary diseases. However, here
again the recovery process is too costly
and the market too limited to answer the
question for the pulpwood industry as
a whole. Similarly, attempts to utilize
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the liquors as a tanning agent, as a pre-
servative, and in making of dyes, have
proved impractical in all save a few ex-
ceptional cases.

Recently a method has been developed
in Europe for making yeast from the
sugars contained in the solution, and one
such recovery plant has already been
built on this continent—at Liverpool,
Nova Scotia. This method, while eco-
nomically practicable, does not complete-
ly solve the disposal problem, however,
as the bulk of the liquor is not utilized in
the process and must still be cast aside.

The nearest to a successful solution
that the Washington scientists were
able to uncover was a European process
of using the liquors as a binder for bri-
quetting powdered fuel (coal, peat,
sawdust), for making foundry sand-
cores, and for binding road dusts.

It was this latter use which interested

Miotographs courtesy U. 8. Bureau of Fisheries
them most. Many foreign countries—
especially in Scandinavia—have sur-
faced their roads with concentrated sul-
fite liquors, and tests have shown that
this binder will remain hard and dust-
less as long as will ordinary road oils.
Since there are in the United States ap-
proximately 1,413,800 miles of unim-
proved roads, this means of utilization
seemed to offer the pulp industry a wide
opportunity.

The two chemists began experiment-
ing. They first tried the liquor on the
cinder athletic track at the University
of Washington, where they found it
an extremely effective binder. Then,
through the co-operation of a Shelton
pulp and paper company, they managed
to persuade the highway engineers of
Mason County, Washington, to try the
liquors on a 13-mile stretch of road.

It was at this point in their work that
the two chemists had an ingenious idea.

Many years previously it had been
definitely proved that the formation of
marsh gas (methane) was caused by the
action of tiny anerobic (airless) bacteria
which fermented the cellulose contained
in decaying swamp vegetation. If this
was so, reasoned the research men, why
couldn’t the same bacteria be used to
generate methane from the organic
material in waste sulfite liquors? The
methane produced could then be burn-
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Paper pulp mills use great
quantities of water in pro-
ducing pulp by the sulfite
process and discharge sulfite
liquors into nearby streams.
One of the results of this
practice is the destruction of
fish and other aquatic life
by the contaminated water

ed to generate electric power! It was an
attractive idea, they decided, and would
be well worth investigating.

The two scientists procured a large
number of gallon jars. Into each jar
they poured 850 cubic centimeters—
about one and one-half pints—of neu-
tralized sulfite waste liquor. To this
they added two kilograms—about four
pounds—of ordinary mud taken from
swamplands where anerobic bacteria
were active. The remainder of each jar,
except for an air space of about 100
cubic centimeters, was filled with water,
and the jar was placed in a chamber
kept heated to 36 degrees, Centigrade
(96.8 degrees, Fahrenheit).

AY after day, through tubes run-

ning from each jar, the scientists
measured the amount of gas given off
by the mixture. At the end of 340 days
—almost a year after the start of the
experiment—they added up the total
quantity of gas which had been given
off.

The average amount of gas which had
been produced from each jar, they
found, exceeded 18,000 cubic centime-
ters—more than 20 times the volume
of the original sulfite liquor. Seventy-
eight percent of this gas was methane,
while the remainder consisted of carbon
dioxide and a small quantity of hydro-

gen. Most important of all, they found
the heating value of the gases produced
to total 134,900 calories per jar—which,
translated into large-scale terms, meant
that from the liquors of every ton of
pulp it would be possible to generate
gases with a heating equivalent of nearly
400 pounds of coal! The experiment
was decidedly a success! At the generat-
ing rate of the first experiment, the total
heating value of the gases which can be
recovered in the United States will be
equal to more than 300,000 tons of coal
per year!

And thus was begun the development
of a process for putting the tiny bacteria
to work. Since that Jfirst experiment, a
great deal of additional work has been
done. A method of hastening the fer-
mentation by precipitating the lignin
in the solution has been discovered. Gas
engines capable of efficiently utilizing
the fuel have been perfected. Today
the process has graduated from the labo-
ratory stage and is now ready for com-
mercial use.

The first fermentation plants are now
being planned to utilize the waste liq-
uors in combination with sewage wastes
from nearby municipalities (sewage
wastes re-act to the Partansky-Benson
process in much the same way as the
pulp-mill wastes). Later on, disposal
plants will probably be built for hand-
ling sulfite waste liquors alone.

And although other attempts to util-
ize the sulfite waste liquors have not
been entirely discontinued, it is almost
certain that the Partansky-Benson pro-
cess will be adopted by most of the pulp-
wood industry. Because the recovered
methane power can be used right in the
pulpwood plants, eliminating the need
of developing markets for a new product,
the majority of the 181 pulpwood estab-
lishments in the United States will prob-
ably prefer this method of disposal. It
is the perfect answer to their question:
“How can we utilize our waste liquors?”



F ROM STEEL

Alloy used in the Reading

streamliner is stainless steel,
cold-rolled to increase strength and
elasticity. Circle: With a *“Shot-
weld” machine this expert controls
perfectly each weld on a side frame
in the first step of assembly. See
also illustration on front cover

1 Light-weight equipment of tremen-

dous strength, capable of high sus-
tained speeds with safety, is the modern
demand of the railroads. Streamliners,
sheathed in shining metal, are the
manufacturer’s answer. Above: Coils of
strip steel are fed through a draw-
bench, to be formed for use in the con-
struction of a new streamlined railcar

While the side frames of the

car are being assembled on
one line, the roof is started on
another and parallel line. The
roof structure will join the side
frames after the floor (Photo 5)
has been installed. Right: Welder
putting the final touches on the
roof just before it goes into the
basic structure of the streamliner

Smooth, safe travel in this streamliner is
assured by electric pneumatic brakes, side
sway eliminators, other developments. Below:
A workman assembling a truck on a third line.
At the same time, other workers are installing
exterior flutings and window panels of the car

4 Through the utilization of

welding and of stainless steel
alloys which have approximately
four times the tensile strength of
ordinary steel, it is now possible
to produce railcars in which the
weight has been reduced to almost
half that of former standard
equipment. Above: Substructure
of a railcar, with center sill and
cross members in place, ready for
assembly of side walls and floor

5, Above, center: Part of the first flooring has been welded in place;

it is made of corrugated stainless steel similar to that of the roof.
The grooves of this first flooring will be filled with a plastic dead-
ener over which will be placed a layer of cork before the floor cover-
ing goes on. This construction assists in sound- and thermal-insulation
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TO STREAMLINER

By A. P. PECK

9 The fluted panels on the outside
of the car are installed individ-
ually so that they may be removed
without disturbing the rest of the
structure. Following this, the car
undergoes a rain test, during which
a spray of water under 80 pounds
pressure is directed at every joint
and seam; if leakage is detected,
the defect is remedied immediately

The fin-type radiators have
been put in place near the
floor and insulation has been

| ‘ :
7 Installing the interior trim in the railcar. The installed in the side walls. The

thin strips which have been welded to the under baggageracks (notshown) have
side of the roof structure will hold in place the sound been hung and above them
deadening and the heat-and-cold insulation material. has been placed the heavy roof
In one of the tests which these cars undergo during insulation that protects pas-
construction, weights are distributed throughout the sengers from extreme tempera-
car to simulate maximum load during operation. An ture changes while traveling

engineer then checks the structure for deflections

10 How one of the cars of the streamliner

looks from underneath. The trucks have
been installed and all of the piping insulated
to reduce vibration and temperature losses.
Final adjustments on the air-conditioning sys-
tem are made before the car leaves the shop

12 The factory’s work is done.
The train is ready for service

on the Philadelphia-New York run,

where it is now providing travel

comfort unthought of by railroad

men only a few short years ago. To

metallurgy and welding, working

hand in hand, must be given the

- major portion of the credit for

1 The trimmers and decorators the development of these newest,
have completed their tasks; the fastest, safest monarchs of the

car is ready for the road. Individual shining steel tracks of the railroads

chairs revolve and recline for maximum

convenience and comfort. The stream-

liner is complete in every detail—

dressing rooms, smoking compartments,

lounge, diner, and an observation car [ ]
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THE DIESEL BROADENS

“Packaged Power” for Many Uses ... A Complete

BOUT the time this article reaches
A its readers, it may well be that the
owner of a small factory in the
deep South, far from a convenient source
of cheap electric power, will be unpack-
ing a strong, but compact, case
with something of the anticipa-
tion of a small boy on Christmas
morning. Or that the owner of a
large farm somewhere in the
northern prairie states will be
setting up the contents of a simi-
lar crate, rejoicing that for the
first time he will be able econom-
ically to milk by machinery and
to make a dozen different appli-
cations of minor power which he
knows will lighten his burden
and fatten his pocketbook.
These men will have pur-
chased “packaged power” of-
fered—to a degree not hitherto
available—through the funda-
mental developments which have
been made in the Diesel engine
field by General Motors Corpora-
tion. The significance of these
developments has thus far only
been hinted at. They would seem
to mean—given the maintenance
of prices for Diesel fuel at a
figure within reason—that the advan-
tages of the oil-burning engine may be
extended into a variety of industrial
categories not even dreamed of a few
months ago. It is perhaps not too much
to say that out of the fascinating, extra-
ordinarily sound-proofed, modernistic
laboratory in a hardwood grove near De-
troit, which is the real seat of the whole
undertaking, an effect of major
importance on American eco-
nomic and social life may come.

AKING heart from the im-

mense proved success of the
large Diesel-electric applications
which power so many of the
streamlined trains that have been
making railroad history in the
last three or four years, the great
automotive producer has plainly
decided to throw the full weight
of its resources and its technical
knowledge to a very much broad-
ened field of the whole Diesel
undertaking.

The restless, inquisitive genius
of Charles F. Kettering, vice-
president in charge of research,
and of a corps of younger, but
no less enthusiastic, engineers,
have been making exhaustive
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Power Plant in One Unit . . . How Will Increased

Fuel Demand Affect the Market Price ?

Charles F. Kettering (left) and R. K. Evans, both
active in the General Motors’ Diesel development,
inspect one of the new medium-size power plants
that have been designed for a wide variety of uses

study and experiment in the Diesel field
for at least a decade. The surface story
of what they have accomplished in the
design of two-cycle Diesels for railroad
use is already familiar; some of the sig-
nificant facts developed by the operation
of these larger Diesel electric units are
not so well known. For example, the
Super Chief of the Santa Fe Railroad

A 16-cylinder Diesel and a 1000-kilowatt generator
furnish power for the Diesel development laboratory

— Diesel-powered — has never
yet been late at any terminal
or intermediate stop. No com-
parable record has ever been
made by a.steam-drawn train.
Last winter in the Continental
Divide the Union Pacific had its
usual quota of snow. When a
particularly bad storm blocked
one of the high passes, a steam
train was sent in to clear the
track. The train got stuck and
had to be pulled out tail first.
Then a Diesel-powered train
was sent in; it hit the snow at
80 miles an hour and came out
on the other side at 50 miles an
hour. Thinking the pass was
clear, the steam train was sent
in again. Again it was stuck and
had to be dug out; it was left
to the Diesel to do the pass
clearing,.

H. L. Hamilton, president of
the Electro-Motive Corporation,
a G-M subsidiary, is authority for the
statement—and it is backed by railroad
operators—that in switching-engine ser-
vice alone, if the Class 1 railroads were
to put into service 3000 Diesel locomo-
tives, this number, about 25 percent of
the present locomotive inventory, would
cover about 50 percent of the present
switching hours and effect a saving of
52,000,000 dollars annually in
operating expenses. This saving
would be sufficient to liquidate
the investment in Diesel locomo-
tives in five years and would allow
the retirement of not less than
5000 old and obsolete steamers.

If this prime mover was so
eminently an answer to a rail-
road’s prayer, the forward-look-
ing minds in General Motors
thought, why not extend its bene-
fits downward so that the small
man in almost any field, where
more power than that supplied
by a single “home-lighting” unit
would be useful, could share in
oil-burning economies?

This is precisely what has
been done in the set-up of the
Diesel engine division of the
corporation. It involves the new
factory at Detroit with its satel-
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By REGINALD M. CLEVELAND

lite (more important than the planet)
the laboratory; the taking over and de-
velopment of the former Winton En-
gine Manufacturing Corporation of
Cleveland; and the expansion, just now
reaching completion, of the locomotive
shops of the Electro-Motive Corporation
at La Grange, Illinois.

At La Grange, the railroad and large
marine units, such as those for the Navy,
will be produced. At Detroit will be
built the little fellows running down
from six to one cylinder and from 160
to 22 horsepower. At Cleveland will be
manufactured a full line of
medium-size engines, ranging
from 200 to 400 horsepower.
Here too will be produced the
“packaged-power” units which
consist of small size Diesel en-
gines and generators, in either
stationary or portable models,
which can be quickly set up,
complete with base, wiring, radi-
ator, and fan, to power small in-
dustrial operations, hospitals, the-
aters, irrigation projects,tractors,
pumps, hoists, parking lots, and
a score of other enterprises.

ATURALLY, the smaller sizes will
be used in extending Diesel truck
and motorboat applications. While offi-
cials of the corporation say very defi-
nitely that no application to passenger
car or aircraft use is at present in sight,
and refuse even to confirm a guess as
to when such development may be ex-
pected, it would be foolish to
suppose that out of the Detroit
laboratory will not come efforts
in these fields with their obvious
advantages of economy and
safety.

In outlining the problem that
General Motors has attacked,
“Boss Kett” as usual comes
down to fundamentals.

“There is no trouble,” he says,
“about getting engines to work on
special fuels today, but we said we
didn’t want any fuel specifications
at all; we want to operate on any
standard furnace oil available in the
community in which we live. You
shouldn’t have any special lubri-
cating oils; you should be able to run
on any of the standard SAE 30 or 40
oils available in the community in which
you operate.

“These engines shouldn’t be bigger

Top to bottom: Two-cycle Diesels
of six, four, three, and one cylinder
types. The lower one, a single cylin-
der model furnishing 22 horsepow-
er, is complete with an electric gen-
erator in a “packaged-power” unit

than the gasoline engines; they should-
n’t weigh any more. The smaller en-
gines weigh more than gasoline engines
for a good reason; the designers elected
to use the standard parts from the big
engines for the smaller engines, but still
the engines are much smaller and light-
er than any competitive engine on the
market today.

“There is some correlation between
gasoline engines and Diesel engines.
Last year, at 50 horsepower per vehicle,
we made more than 200,000,000 horse-
power of gasoline engines. We
made about 1,000,000 horse-
power of Diesel engines last
year. They were made by 25 or
30 manufacturers. Now, the
Diesel manufacturers aren’t to
be criticized, because they have
had to take the job as they
could. This is the first attempt
we have ever made to try to de-
sign a line of engines all the
way through, tool-up for it, on
the same basis and with the
same technique the gasoline engineers
use. We have built something like
40,000,000 automobiles in this country,
and out of that much experience we
have learned to do a pretty good job.
We have tried to take that knowledge
and apply it to a similar operation.

OR the first 20 years—the Diesel

engine is about 40 years old, about
the same age as the gasoline engine—
they had to make Diesel engines like
steam engines because they put
them in where steam engines
came out. The next 20 years they
have been trying to make them
like gasoline engines. I think
this is the first serious attempt
that has ever been made to make
them like Diesel engines.

“We are introducing a new

type of power here; which is a
remarkable thing. There is noth-
ing like it in the world. It is very
much lighter than any corres-
ponding type of machinery. We
have enough faith in it to build
these plants and these labora-
tories.”
The engines which have resulted from
this formula are compact, smooth-run-
ning, and remarkably vibrationless even
at 1800 to 2000 revolutions per min-
ute. In the astounding laboratory
where the testing is done there is
a strange degree of silence. The
building was purposely erected on
marshy ground, on steel and concrete
piles running down about 75 feet. Each
test bed in the eight bays opening on a
common corridor is also mounted on an
independent system of piles, insulating
it from the rest of the structure.

Although when the writer was last
there Diesel engines were generating
at least 10,000 horsepower of energy—
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Production and experimental models
of Diesel fuel injectors are kept
under constant test in machines such
as this. The plungers, building up in-
jection pressures of 50,000 pounds,
are forced up and down 3,000,000
times a day as engineers check for
defects, make plans to remedy them

and all this horsepower is used in the
form of electricity in the laboratory and
adjacent plant—it was quiet enough
within the building to talk without
marked effort and outside the building
there was only a low, droning hum.
The G-M two-cycle Diesels are notable
both for compactness and for the inter-
changeability of parts. Thus, all of the
accessories such as exhausts, blowers,
auxiliary drives, and so on, can be re-
moved from one side of the engine by
the veriest tyro mechanic and attached
to the other side. It is not difficult to
realize the importance of this feature
for boat use or in any place involving
cramped quarters. Moreover, the sim-
plest sort of an adjustment makes it pos-
sible to reverse the direction of rotation.

PPLICATION of precision stand-
ards has been carried out, in the
new Detroit plant, to a degree never
before applied to mass production—
early factory schedules call for 50 en-
gines a day. Some idea of the precision
manufacturing involved may be had
from the tolerances required in the most
exacting parts. For example, maximum
clearance between the bore or barrel of
the fuel injector and the plunger which
moves within it must not exceed 50 mil-
lionths of an inch. Maximum clearance
at the tip of the injector between the
needle valve and the bore within which
it moves must be less than one ten-
thousandth. The average run of limits
of all other parts of the injector assem-
bly is of the order of one ten-thousandth.
These delicate parts are measured by
that remarkable instrument, the Elec-
trolimit gauge, which is accurate to the
millionth part of an inch, but gives an
exact reading on a large calibrated
scale. As you watch this scale, you find
that one ten-thousandth of an inch, a
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measurement too small to comprehend,
is shown on a scale larger than that of
one of the instruments on the dashboard
of your automobile.

The hole in the injector nozzle—a
very vital consideration in the proper
operation of a compression-ignition en-
gine—varies, according to engine size,
between six thousandths and fourteen
thousandths of an inch in diameter.
Drilling is done by the use of special
machines, designed at the plant, in
which the drill rotates at extremely high
speeds by the use of a tiny, air-operated

Longitudinal cross-section of one
of the new three-cylinder Diesels

turbine. So sensitive is the drill itself
that mechanical means will not suffice
to feed it into the work. The spindle
floats and is eased into the work by the
operator’s sensitive fingers as the drill
rotates. Each injector is tested on one
machine which determines its seal un-
der pressure of 5000 pounds to the
square inch and then on another which
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sages.

Dozens of specialized machines make
possible the application of watch-mak-
ing precision to a production operation.

At the present cost of Diesel fuel, it
is estimated that the small industrialist
and the big farmer, removed from giant
sources of power supply like Muscle
Shoals or Boulder Dam, can produce his
own electricity by means of the new
Diesel “packaged power” at a cost not
to exceed two cents a kilowatt hour. It
is obvious that very broad implications
as to decentralization of industry and
as to independence of public utility
domination, now so liberally castigated
in high places, are implicit in such a
situation.

There is every reason to believe that
a new page has been turned in that
story of progress which has marked the
patient years since the first application
of compression-ignition to power pro-
duction by the late Rudolph Diesel.

the nozzle to insure clear pas-

HE fly in the ointment is, of course,

the bugaboo of rising Diesel fuel
costs, both by reason of price loading by
producers and tax pyramiding by legis-
lators. Many oil experts hold, however,
that should a demand arrive for Diesel
fuel which would supplant a consider-
able proportion of the gasoline demand,
there is nothing in the economics of re-
fining which would justify an untoward
rise in the cost of Diesel and domestic
oils. It would seem to behoove those who
have a real interest in the continued
march of technological progress here
indicated to keep a careful eye upon
this aspect of the situation, and to see
to it that the tax gatherer does not un-
duly hinder a development which is in
the broad public interest.

Boring the aluminum blower housing of a Diesel. In the finished engine the blower
is a scavenger, forcing burned gases out of the cylinders after each power stroke



THE ‘FourTH TRANSCONTINENTAL’

HERE was a time not so long ago

when a single pair of wires would

carry all the transcontinental tele-
phone traffic there was, and even then,
time hung a bit heavy on its cross-arms.
But since that first year the wires have
carried a rapidly growing stream of traf-
fic, and one by one, new routes have been
carved across the country, new wires
added.

Only part of this traffic has been tel-
ephone calls. The business of east and
west has become so closely interrelated
that the old Boston house of Smith &
Company must have a branch office in
San Francisco to handle its business out
there, while the great Los Angeles firm
of Jones Brothers must have a sales of-
fice in New York—with private tele-
graph or teletype lines between the two
offices. Newspapers on either side of the
Rockies exchange news—and pictures—
daily, by wire. Finally, the broadcasting
stations of the country are welded into
great chains by means of wires.

Until recently, three routes across the
country were able to handle comfortably
the 400 or so daily telephone conversa-
tions, the coast-to-coast broadcasts, the
telephotographs and the steady stream
from hundreds of telegraph keys and
teletypes. But studying the growth of
these services, engineers realized that
before long, more channels must be pro-
vided. The result was that the Long
Lines department of the American Tele-
phone and Telegraph Company set to
work and built the “Fourth Transcontin-
ental,” an express telephone highway of
large capacity, designed to take over a
substantial share of the increasing long-
haul traffic. Following the flight of the
crow from Oklahoma City to Los An-
geles, it cuts square across some of the
toughest tracts in the country. Along one
section between Amarillo
and Albuquerque, some five
tons of dynamite were used
to blast holes for the tele-
phone poles. All along the
route are great furrows in
the earth that are now “dry
washes,” now the beds of
seething floods. All of these
had to be spanned by some
suspension device. Over and
over again, the rough ter-
rain presented some prob-
lem that had to be solved
with an eye on the future
and to what changing con-
ditions would do to today’s
handiwork.

The significant feature of
the new line is the equip-
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“X»” marks the spot for the next
pole. Whether there be mud or sand,
or rock that must be blasted out,
that spot is where the pole must go

ment now being installed at its term-
inals—“carrier  current”  apparatus
whereby new voice channels can be su-
perimposed on each pair of wires, at
high frequencies, ranging from 36,000
to 140,000 cycles. By combining this
system with existing methods, it will be
possible for 16 pairs of subscribers to
carry on, simultaneously over a single
pair of wires, 16 conversations as neatly
and effectively separated from each oth-
er as the layers of a club sandwich.
With the installation of the carrier
system, more “repeater” stations are be-
ing added at numerous points. These

Wires over the cross-arms are pulled taut. On the poles,
linemen check the sag of each pair to insure uniformity

repeaters, consisting of vacuum-tube
amplifiers that re-energize the voice in
its travel over the wires, are usually
spaced from 100 to 300 miles apart.
Along the carrier channels of the
“Fourth Transcontinental” between Ok-
lahoma City and Whitewater, California,
a distance of about 1200 miles, there will
be 16 or 18 repeater stations—an aver-
age spacing of 65 to 75 miles.

Because of the high frequencies to be
used, the cross-arms on this line are
placed three feet apart, instead of the
usual two, as a means of minimizing
the “cross-talk” between adjacent wires.
It is also necessary to have frequent
“transposition” of each pair of wires—
the wires crossing eacht other, in some
cases, at every other pole.

NOTHER requisite of the new system

is that poles must be spaced evenly,
or very nearly so—not always easy in
such terrain—and the sag of the two
wires of each pair must be uniform. To
produce the desired accuracy, there must
be careful adjustment of the wires. In
the principal method used, each wire
of the pair is plucked in such a way
as to cause it to vibrate. The period of
oscillation of each wire is compared
with that of the other wire of the pair.
If these periods are found to be alike,
the wires have the same sag.

The new channels on the “Fourth
Transcontinental,” which enters the Bell
System cable network at Oklahoma, will
bring the total number of direct cir-
cuits from New York to San Francisco
and Los Angeles up to 20, while from
Chicago there will be nearly 30 direct
circuits to West Coast cities.

Since that first tiny filament crept
across the Sierras in 1915 there have
been notable developments in trans-
continental telephony. Some
of them interest the scien-
tist, some of them interest
the historian. One of them
interests everybody, and that
is the price of long-distance
telephony. In 1915 a three-
minute talk between New
York and San Francisco
cost $20.70. Today, for 30
cents more, one can talk
across the Atlantic, while a
“station-to-station” talk
from New York to San
Francisco now costs only
$6.50. With this downward
movement in cost has come
an equally notable upward
movement in the quality of
transcontinental circuits.
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NORTHERN LIGHTS

Why the Scientist Studies the Aurora: Research

that Is Bound up Closely with a Number of Other

Phenomena in the Upper Regions of the Atmosphere

By A. S. EVE, C.B.E., F.R.S.

Emeritus Professor of Physics, McGill University, Montreal

Auroral streamers, photographed at Oslo, Norway, by Prof. Carl Stormer. In the
annals of auroral research Professor Stormer’s name is extremely prominent

HE appearance of the northern
lights has been frequently de-
scribed, and in any case words are
quite inadequate to describe its beauty.
The three main forms of display are the
arc or arch, the curtains, and the long
streamers. The color is commonly green-
ish white or greenish yellow, sometimes
with an admixture of red or violet. The
first appearance of the aurora is some-
times a bright quiescent arch with its
peak a few degrees west of due north.
This may suddenly be followed with a
host of streamers, like searchlights, but
changing, flickering, and dancing. At
other times the display begins with near-
ly vertical curtains of light, the folds of
which keep changing in form. The drap-
ery is usually to the north, spreading
from east to westward, but sometimes it
appears quite overhead. Even as far
south as the state of New York the cur-
tain may sometimes be seen south of the
zenith.
The altitudes of these displays have
been skilfully measured in Norway by
Stormer, with a number of observers
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connected by telephone, who took photo-
graphs at the same instant from different
places (Figure 1) at a measured num-
ber of miles apart. A simple calculation
determines the altitude of the aurora.
About 60 miles is the most common re-
sult; that is, 60 miles from the surface
of the earth, not from the observer.
Sometimes the tops of the streamers
may be 250 miles above the earth, and
I believe that the lowest determination
is an altitude of 40 miles. The record
height for the top of a streamer is 1000
kilometers, more than 600 miles. Similar
measurements were made in Canada by
Sir John McLennan and others, and the
results there were in excellent agree-
ment with the earlier determinations in
Norway.

The spectrum of the aurora has been
photographed, and most of the lines, or
bands rather, are found to be due to
nitrogen, which is the major constituent
of the atmosphere (about four fifths)
here on the earth, and remains the chief
constituent at great elevations. The
spectrum of the aurora also includes
the famous green line which Sir John

McLennan investigated so ably and
proved to be due to oxygen in an en-
hanced or unusually excited state. He
and his co-workers actually produced the
green line in his laboratory at Toronto
by suitable stimulation of oxygen with
helium, neon, or argon also present.
About 1 percent of the air at ground-
level is argon. All the other rare gases
are present in much minuter quantities:
neon, krypton, xenon, radon. Hydrogen
is so light, and the molecular velocity in

. consequence so large, that the hydrogen

overcomes gravity and passes out of the
atmosphere.

Some of these gases, notably neon, the
ingenious Claude has shown us how to
collect, to place in tubes at low pres-
sure, and to ionize with high voltage, so
that every city is bespangled with arti-
ficial auroras, and decorated with an ex-
traordinary variety of colored signs and
vivid advertisements. It may well be
that some of the rare gases also play
their part in the occasional rich color-
ing of the genuine northern lights, and
Sir John McLennan believed that at high
altitudes there is more helium than oxy-
gen! On the other hand Kaplan puts
forward evidence that enhanced nitrogen
can also excite the green line in oxygen.

VERYONE today is familiar with
a magnetic field, particularly as
everyone has lived all his life in a feeble
field of that character due to our great
magnet—the earth. It is not suggested
that we know exactly what magnetism
is, but then that is true of everything
else. If you shoot electrons at right an-
gles to a uniform magnetic field, the
electrons will go around in circles—ex-
act circles. The stronger the field and
the slower the electrons, the smaller will
be the circles, and the converse is true.
The mathematical, electrical, and mech-
anical principles are simple and certain.
If, on the other hand, electrons are pro-
jected obliquely to a magnetic field,
then the electrons will each one describe
a helix or a path with the shape of a
corkscrew.

If the electrons are shot earthward
from the sun, they will travel through
space and become entrapped by the mag-
netic field of the earth. They will spiral
around the lines of force until they meet
the upper atmosphere in the regions sur-
rounding either the north or south mag-
netic poles. The speed of such electrons
may be sufficient by their collisions to
ionize the molecules; that is, to knock
other electrons from them, thus leaving
positively charged molecules, or ions.
The recombination of electrons with
positive ions is attended with radiation,
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as has been amply proved in laboratory
experiments. 1t is generally believed that
electrons spiraling around in one direc-
tion arrive near the north magnetic pole
and give rise by ionization to the aurora
borealis; while similar electrons spiral-
ing around the lines of magnetic force in
the other sense proceed toward the south
magnetic pole and occasion the aurora
australis. This result is well confirmed by
experiment. It is not easy to ascertain
the extent to which auroras occur to-
gether at the same time in both arctic
and antarctic regions. There are some
theoretical reasons for expecting such
coincidence, and some of the major dis-
plays such as that of February 4, 1872,
have been seen in both northern and
southern latitudes.

There are some authorities who de-
clare that light, charged particles, such
as electrons, would mutually repel one
another on their long journey from the
sun, so that they would be scattered far
afield, and in that case there should be
no auroras at all! Prof. S. Chapman
states that there are positive, negative,
and neutral particles all coming from
the sun. There is also quite a wide choice
of possible projectiles—electrons, posi-
trons, protons, neutrons, deutrons, alpha
particles, and cosmic rays, besides pho-
tons. Therefore it is not wise to be too
didactic as to the nature of the bom-
bardment that arrives at the earth’s sur-
face, but it is right to insist that only
electrically charged particles will show
so marked a tendency to proceed toward
the two main magnetic poles of the earth.

It may very well be asked why it is
claimed that the projectiles come from
the sun. The answer is that auroras, sun-
spots, and magnetic storms all follow,
over a long series of years, the same peri-
odic variation of increase and decrease
in number and intensity. This is the well-
known 11-year cycle. In recent years the
variation of the effective frequency re-
quired for radio signals across the Atlan-
tic has been found to follow the same
cycle.

ODAY there are eight different ways

of obtaining information about the
nature and properties of the upper air
(Figure 2).

Pilot balloons filled with hydrogen
can carry up small, light, ingenious re-
cording devices. If the balloon is recov-
ered on its return to earth, there are re-
cords of elevation, temperature, and hu-
midity. Such balloons may also be fol-
lowed with a transit instrument, or theo-
dolite, so that the wind velocity at differ-
ent levels may be deduced. The greatest
elevation attained by a balloon, without
recorders, was 23V miles, at Padua.
One of Regener’s balloons has ascended
17%4 miles and been recovered with its
recorders.

In recent years attempts have been
made to explore the stratosphere in bal-
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loons. The intrepid Piccard construeted
a gondola sufficiently strong not to ex-
plode, and was himself carried inside it
upward by a balloon. The ascent is easy,
the place and nature of arrival on the
earth are largely fortuitous. He reached
an altitude of 10 miles and obtained val-
uable results on the cosmic rays, which
at that height are about 100 times as in-
tense as on the earth’s surface. The Sovi-
et gondola crashed to disaster after at-
taining an altitude of 12 miles. The
greatest height so far attained
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lish. [ie foretold a British victory, be-
cause the noise of battle became gradu-
ally fainter as the victors pursued the
Dutch. The fact that sounds are bent
back again to the earth necessitates a
warmer layer above the cold. It seems
that with increasing altitude the tem-
perature may gradually decrease down
to many degrees below zero, Fahrenheit,
but at a height of 30 miles there is an
increase up to 80 degrees, Fahrenheit,
and the heat to maintain this may be

is 13% miles, achieved by
Anderson and Stevens in the
United States.

A new method of explora- |
tion has been devised by
Tuve and others, members

of the Department of Terres- B
trial Magnetism, Carnegie & \;
Institution of Washington. A (d

searchlight beam is directed
upward to a height of 17 to 3{
40 miles, and the intensity of
the light is periodically mod-
ulated, or varied, at the »
source. A large concave mir-
ror collects the scattered
light from the upper part of
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the beam and brings it to a
focus on a photocell connect-
ed to an amplifier, which is
synchronised with the modulation of the
searchlight. This apparatus may well
give some information on the nature of
the molecules in those very regions on
which we are least informed, above the
range of pilot balloons and below the
auroral and ozone layers.

Ozone is produced from oxygen by
radiations of a suitable frequency or by
electrical discharges. Much of the ultra-
violet light from the sun is absorbed or
stopped in the ozonosphere about 20 to
40 miles above the earth. The presence
of the ozone is revealed by ahsorption
bands in the spectrum of the sun. When
the sun is high it passes almost vertical-
ly through the ozone layer. When the
sun is setting its rays have to pass hori-
zontally through a much greater thick-
ness. Measurements of the intensities of
the absorption lines due to ozone, lead
to an estimate of the height of the ozone
region as being about 25 miles, and
therefore lower than the northern lights.

HE barometric disturbance due to

the great Krakatoa volcanic ex-
plosion traveled four times around the
earth, and the actual noise of it was
heard 3000 miles away. The sound of big
guns or of heavy explosions passes up-
ward into the cool and rarefied air and
is then refracted or bent back again to
the earth, so that sometimes, like short-
wave radio, it cannot be heard or detect-
ed atintermediatedistances. Newton stood
in the gateway of Trinity College, Cam-
bridge, and heard the guns of a naval
action between the Dutch and the Eng-

Figure 1: Stormer’s network of observing sta-
tions, linked together by a telephone network

connected with the formation of ozone
from oxygen by the sun’s ultra-violet
light.

The most important method of throw-
ing light on the nature of the upper re-
gions of the air is by projecting radio
waves directly upward, for it is found
that with suitable frequencies they will
be reflected back to the earth. It will be
recalled how puzzling it was, in the early
days of wireless, to account for the fact
that the electro-magnetic waves, expect-
ed to move in a straight line like light,
could travel from Ireland to Newfound-
land. Today wireless waves, carrying
speech, music, or Morse, can be sent
completely around the world, so that a
man can speak to himself and hear it a
fraction of a second later, using waves
which have circumnavigated the globe,
changing local time in the most remark-
able way as they traveled. During a part
of the journey it must have been yester-
day, or tomorrow, although on return it
was the same day and perhaps about a
seventh of a second since they started.
It was surmised both by Kennelly and
by Heaviside, independently, that the
possibility of successful long-range
wireless signals depended upon reflec-
tion or refraction by an electrified or
ionized region at a considerable height
above the earth. The proof of the exis-
tence of such a conducting region was
given by Appleton, who also showed
that there is another higher region also
capable of reflecting radio waves back
to the earth.

The lower or E region is at about 100
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kilometers from the earth, and
it is also called the Kennelly-
Heaviside region. The upper or F
region is two or three times as
high and bears the name of
Appleton. It is possible to send
a brief signal of suitable fre-
quency which will be reflected
back from both the E and F
regions, so that both signals
may be recorded on a suita-
ble photographic plate by means
of the cathode-ray oscillograph.
It is possible to measure the
very short period of time be-
tween the initial and return sig-
nals, and as the velocity of such
waves is about 186,000 miles a
second, it is easy to deduce the
height of the reflecting region.
For example, if the interval is
one thousandth of a second, the
reflecting layer would be about
93 miles above the earth. Experi-
ments carried out by Henderson
and others, during a total eclipse
of the sun in Canada, proved that
the E region is made conduct-
ing, or is ionized, by the ultra-
violet light from the sun, but it
is not yet possible to assign a
cause to the F region.

It should now be clear that it
is necessary to determine in due
course the different types of ra-
diation responsible for (a) the
ozone layer, (b) the Kennelly-
Heaviside layer, (c) .the Appleton layer,
(d) the more occasional and local aur-
oral displays, all of which are attribut-
able to the sun’s activity. There is a yet
more difficult problem with respect to
the cosmic rays and the bursts or show-
ers of ions to which they give rise. Some-
times 100,000,000 ions occur at a single
outburst.
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N the upper atmosphere, the pressure
is so low that the molecules are quite
far apart, and if an electron is detached
from a molecule by some type of radia-
tion, it may have to wander a long way
before it can find a partner in a positive
ion; or it may find a resting place on a
neutral molecule, so that the pair be-
come a negative ion. While free, the
electrons are so small and light, com-
pared with their electric charge, that
they are readily made to oscillate, or
dance in rhythm, with any electromag-
netic waves that are passing them. Curi-
ously enough, the group of waves travels
the faster in consequence, so that an
electromagnetic wave entering these
ionized regions obliquely has the upper
part wheeling faster than the lower, un-
til the wave front is turned around and
proceeds downward to the earth again.
However, much the same sort of thing
happens every time you look into an
ordinary mirror or looking-glass. There
also the free electrons in the mercury at

Reqien of
Ozone Content

Tropopause

SCIENTIFIC AMERICAN

100+

HEIGHT IN MILES

g—" '

Lowest Rurera
Meoswred

MIEI

N
°__

OSPHERE

. Sounding |
Dakicons.

STRRTOSPHERE

nwune

T 150

=100

]50

APRIL - 1938

they may perhaps be compared
with the “lows” or cyclones
which so often bring storm, rain,
and flood. The periodicity of sun-
spots, auroras, magnetic storms
on earth, and changing radio
phenomena, has been found to
hold good for the fluctuations of
the white polar caps on the plan-
et Mars, and even for a cycle of
ring growths in the great and an-
cient trees of western America.

OST people are familiar with
shooting stars or meteors,

and many have seen in their lives
dozens or hundreds of them, yet
it always comes as a surprise to
learn that no less than 20,000,-
000 of them every day plunge
into our atmosphere with veloci-
ties ranging up to 130 miles a
second. Sometimes these visitors
are but the size of a pin’s head,
and at other times they are large
enough to pierce the atmosphere
and reach the earth. The famous
Arizona crater may have been
formed long ago by a giant
meteor; the crater is 1400 yards
across and more than 500 feet
deep. In 1908, a great meteor,
estimated to weigh 130 tons, fell

IN KILOMETERS

HEIGHT

Figure 2: A scale drawing showing some atmospheric
phenomena that take place at different altitudes noted

the back of the glass are able by their
stimulated motion to return to you a
fairly faithful image of your face.

Radio signals will also bounce to and
fro between the earth and the reflecting
regions, proving that the earth is an
admirable radio reflector. The total path
for eight such reflections, which have
been obtained from the F region, must
exceed 2000 miles.

In old days the heavens were deemed
to be eternal, changeless and perfect, so
that the discovery in the days of Galileo
that there were spots on the sun came
as a shock to medieval thought.

The face of the sun is a turbulent place
at the high temperature of 6000 degrees,
Centigrade. Black spots appear on it,
sometimes large enough to be seen
through a darkened glass with the un-
aided eye, and broader than the diameter
of the earth. The number of these spots
follows the same 1l-year cycle as the
frequency of the aurora. At the begin-
ning of such a period the face of the sun
may be practically without spots. In due
course a few appear in middle latitudes
on both sides of the sun’s equator. There
is a steady increase in number, the spots
become nearer to the equator, and they
disappear when at the lowest attained
latitudes.

These relatively cool, dark whirlwinds
reveal magnetic properties discovered by
Hale through the Zeemann effect, and

in Siberia and devastated by its
great heat hundreds of square
miles of country.

The elevation of most frequent
meteoric displays is about 40 to 60 miles
above the earth. It is somewhere in this
region that the temperature rises accord-
ing to the theory of the reflection of
sound waves, to which reference has al-
ready been made. Sometimes the meteors
are of iron, sometimes of stone, and it
is not easy to understand how they be-
come red or white hot when rushing
through cool air, how indeed they ac-
quire more heat from the bombardment
of molecules than is carried away by
them. An experiment in the laboratory
of a similar character would be difficult
to make, because our projectiles achieve
a speed of a few thousand feet a second,
as contrasted to meteors having veloci-
ties of many miles a second. It must be
remembered, however, that meteors are
luminous in rarefied air at altitudes
varying from 100 to 30 miles.

It will be gathered that the study of
the Northern Lights is bound up with
other physical phenomena in the upper
regions of our atmosphere, and that
progress can best be made, as in other
branches of science, by advance on a
broad front.

Just what is this new science called
“rheology”? It is the study of the
fact that everything flows. Solid ma-
terials slowly flow, as is more and more
realized. An early article will explain.



CAN MAN CREATE LIFE?

Important Discoveries... How Disease Viruses May

AN man create life in the test tube?
This question has for centuries
fascinated men of science and, in-

deed, all who have given it a moment’s
thought. Yet the more conservative scien-
tists have always held any hope of suc-
cess up to ridicule.

Today, ridicule is changing to won-
der. Startling new discoveries appar-
ently indicate that man-made life is
straight ahead down the path of present
research. Two related groups of findings
suggest that at least certain simple an-
imate varieties will eventually be man-
ufactured in the test tube. The way
toward the ultimate creation of more
complex forms seems also to lie open.
The view of the world as a vast system
of mechanisms gains another triumph,
and we may well doubt whether there
are limits to the progress of science in
such a mechanistic universe.

One line of evidence emerges from the
discovery of the nature of the strange
germs known as viruses; the other,
from the newer understanding of the
equally uncanny molecules, the enzymes,
which are found as activators and regu-
lators of chemical reactions within the
living organization. The two lines of
evidence are closely related because
both virus and enzyme are not only mole-
cules of tremendous size, but also pro-
tein molecules. That is, both are great
clusters of atoms, or chemical com-
pounds, similar in construction to hem-
oglobin (the pigment which makes
blood red), to albumin (chief com-
ponent of egg-white), and to all the
innumerable other proteins occurring
throughout the world of life and acting
as the foundation-stones of animate ex-
istence. No organism is possible without
protein. Protein is the framework about
which the living chemistry is built.
Hence, those who would synthesize a
live being must first of all learn how to
manage proteins.

Typical viruses are the various germs
which cause infantile paralysis, small-
pox, influenza, and the common cold.
Each individual germ turns out to be
a big, complex molecule. To the scientist
this discovery is startling—but why? A
molecule is a fairly stable organization
of atoms, chemically combined in defi-
nite proportions. Every molecule there-
fore has a definite structure—a definite
chemical formula. Chemists know how to
determine formulas representing the ar-
chitecture of molecules, and have set
forth hundreds of thousands of formu-
las. And once chemists find the formula

Originate...The Newer Understanding of Viruses

and its Significance...Is Life Only a Mechanism?

By BARCLAY MOON NEWMAN

of a given compound, they are able to
take steps toward synthesizing the mole-
cule. Hence man can find the formula
for a virus, then proceed to the test-
tube manufacture of the germ. Then
man will have created life—provided
you admit to begin with that a virus is
a living thing.

Is a virus truly alive? Until recently,
every one who was aware of the ex-
istence of such germs thought of them
as living agents of death, similar to—
though much simpler than—lowly plants,
the bacteria. Virus-germs remain in-
dubitably agents of death. They are
transmissible from host to host, wherein
they reproduce, become as numerous as
the sands, assume control of life re-
actions in many tissues which they in-
vade, cause illness, destroy the host.

Nevertheless, each virus-germ, being
only a single molecule, is far simpler
than any other known germ, such as a
bacterial cell, which consists of thou-
sands of molecules of many different
kinds. Bacteria range in size down to
diameters of approximately one fifty-
thousandth of an inch. But we could
crowd 250,000 of the largest viruses
single-file along an inch, and 2,500,000
of the smallest.

ACTERIA, too, like all things clear-

ly alive, have a cellular structure—
each bacterium has an outer thin wall en-
closing protoplasm, the intricately or-
ganized life-material common to all
plants and animals. This protoplasm
absorbs water, soluble nutrients, and
frequently oxygen through the cell wall,
and gives off wastes, such as carbon
dioxide and other products characteris-
tically side-issues from, and evidences
of, vital activity. Thus, bacteria respire,
while viruses do not. Bacteria, as they
carry on their biochemical reactions, de-
velop heat—viruses do not. In short, bac-
teria are examples of life on a plane
where whole systems of molecules—
many almost as complex as the entire
virus organization—co-operate to make
a living symphony. The virus, then, is
comparable merely with a single tone
—Dbeing always but a lone molecule,

however active and however amazing.

Moreover, virus molecules can be ex-
tracted from diseased tissue and after-
ward concentrated into quite solid and
apparently quite lifeless crystals, each
made up of a great number of closely-
packed, separate molecules. And, though
the virus thus crystallized still is infec-
tive when allowed to enter a healthy
host, no virus has yet been known to
multiply outside of living cells. Even if
man is able to keep the germs alive
in the test tube for considerable lengths
of time, it appears—at least at our pres-
ent first sight—that a virus cannot de-
velop or long exist in the absence of
other and previously existing life.

It is even suggested that a virus is a
product of cell activity gone wrong—
a dangerous, automatically reproduc-
ing molecule at times thrown off by ac-
cident from the body’s all-too-fragile
and hazardously intricate mechanism.
This hypothesis maintains, for instance,
that a cell, entirely germ-free, can by
mere chance throw off a splinter from
a bursting protein. This splinter, itself
protein and very near the threshold of
life—if not entirely alive—is nothing
other than a virus, a germ suddenly
come into being amid formerly normal
life. Death leaps full-formed from life.

Perhaps here is the astounding ex-
planation of the birth of at least some
virus diseases. In most interesting fash-
ion, Dr. E. V. Cowdry, professor of cy-
tology (the science of cells) at Wash-
ington University School of Medicine,
sums up these considerations:

“The chance of the formation of vir-
uses at rare intervals may be a kind of
hazard or risk which Nature runs as
chemical and physical forces are har-
nessed in the evolution of life on earth.
Human beings are subject to a greater
variety of virus diseases than are any
other animals. Many viruses spread to
us from lower forms, but some may have
originated in our remote ancestors. Con-
sider the female sex hormone, theelin.
Here a risk is balanced against a gain.
The production of this substance has
facilitated the differentiation [evolution]
of higher forms and of man. The hazard
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which Nature has run to achieve this
result is that theelin is a dangerous sub-
stance closely related chemically, and
also in its action, both to an essential
vitamin (D) and to substances that can
cause cancer.”*

Certain complex compounds of car-
bon, including several compounds de-
rived from coal-tar, upon being con-
stantly applied to the skin of experi-
mental animals (as to the ears of rab-
bits), bring on cancer of the skin. The
supposition is that such cancer-causing
chemicals achieve their dire effects by
upsetting the protein chemistry of the
skin cells. The unhealthy cells may then
produce protein fragments within them-
selves. And these fragments would be
just-born virus molecules, which are
capable of taking over the command of
the cell’s chemistry and running it to
their own lethal purposes. The cells.
rendered mad, proliferate without re-
straint, build up horrible and horribly
painful masses of tissue. And ever the
weird virus makes more and more
copies of itself.

N other diseases, the virus must be

introduced into its victim from the
outside, an infected individual serving
as carrier of the germ. So, in the in-
stance of the common cold, Dr. A. R.
Dochez, of Columbia University’s Col-
lege of Physicians and Surgeons, takes
material from the noses of persons with
heavy colds, forces the germ-ridden sub-
stance through fine filters, and so gets
rid of all bacterial balls, rods, and
spirals. The filtered material, touched to
the nasal membranes of healthy persons,
gives rise to new colds. The virus has
been transmitted, can now work its evil.

The virus molecule attacks cell after
cell, therefore it must move from cell to
cell. Must it not be alive? Not neces-
sarily: many a non-living molecule
wanders to and fro within the tissues.
Sugar migrates into the liver, and out
again, back into the blood. The virus is
capable of movement in the proper
medium, yet this is no decisive reason
for regarding it as a live thing.

After all, then, are we to conclude that
the virus is not really alive? Definitely:
No. Thus far, we have considered the
whole argument against the conception
of the virus as a living entity. But we
have not explained away the strange
powers of these big molecules—repro-
duction, multiplication, the ability to
act as a parasite and to regulate the ac-
tivity of myriads of lesser molecules.
And, in addition, we cannot ignore the
fact that viruses do move, whether or
not their movement is dependent solely
upon purely mechanical—that is, phy-
sical and chemical—conditions involv-
ing their nature and the state of their
environment. The virus may migrate
solely under the proper electric influ-

*Scientific Monthly, September, 1937.
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ence, because of electric attraction or
repulsion. Nevertheless, no scientist for
a moment doubts that our movement de-
pends, in the last analysis, solely upon
the physico-chemical reactions occur-
ring within our muscles.

The virus has other properties char-
acteristic of life. For one thing, a virus
can mutate. That is, it can suddenly al-
ter or be altered to a new variety. This
new variety of virus can also perpetuate
itself through host after host, indefinite-
ly. We are all familiar with sudden in-
creases in the virulence of virus diseases.
Influenza epidemics are more severe
during certain winters than during
others. Presumably, the influenza virus
has undergone a slight change in chem-
ical structure, enabling the germ to play
greater havoc with its victims. Smallpox
virus is cultivated in the body of the
heifer; a less virulent germ of cowpox
is the result. Cowpox, introduced as a
vaccine into man, induces only a light
attack of smallpox—and we happily de-
velop immunity to possible later attacks
of the most potent smallpox virus. As the
virus can mutate, it therefore exhibits
evolution, even as all living forms.

Sometimes the virus is said not to be
alive because it can multiply only in the
presence of previously existing life.
Judged on this basis, however, we our-
selves cannot be called alive! Besides,
the science of viruses is scarcely born.
No one need doubt that coming knowl-
edge will enable us to concoct non-living
mediums in which viruses can reproduce

practically endlessly.

HE final decision as to whether or

not viruses are alive is academic hair-
splitting, and depends ultimately upon
our present unscientific definition of
life. Any definition of life—never scien-
tific or altogether accurate—is always
no more than a listing of the activities
commonly observed in many living
things. There are phases-in the life of
every individual when we cannot tell
whether the organism is dead or alive.
What expert can say when a dying
thing is actually dead? When a cell or
a man dies, death does not occur “all
over, all at once.” Parts of a dead man,
though consciousness and soul have
fled, can be cut out and cultured im-
mortally. Dormant spores are so sound
asleep that we are unable to discover
their vitality until we force them to
change their structure and chemistry,
and make them breathe and grow. What
botanist is sure that this growing spore
was not a non-living organization a mo-
ment past? We may give it life when we
warm it, water it, feed it, irradiate it.
The mere potentialities—the proper
composition for life—may be there in
the dormant spore. Our manipulation
may be the precise influence necessary
to lift the organization to the plane of
quickness.
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In the light of its astounding capaci-
ties, in the light of its protein nature,
and viewed against the background of
all distinctly non-living arrangements of
atoms and against the background of
all living organizations, the virus mole-
cule must for all time appear to be a
transition form between non-life and
full-flowering life—but a form vividly
more alive than not. There is no deny-
ing that, in many respects, the virus is
a living thing, however simple. Except
for its structural simplicity (and it is
only comparatively simple, being a clus-
ter of hundreds of thousands of atoms},
and except for the function of respira-
tion, which includes heat production,
the virus molecule possesses every at-
tribute of lowly life—life as observed
among the lowly plants, the bacteria.

On paper, then, the virus shows up as
a living thing, a transition form just in-
side the threshold of life. For the virus
we have been able to check off life-quali-
ties enough against the list of charac-
teristics which together constitute our
present definition of life and together
provide a means of deciding what thing
is alive and what not, to convince us that
we are dealing with a vital gang of atoms,
however low in the animate scale. Never-
theless, though the virus may today rep-
resent a transition form, it may or may
not have true evolutionary significance.
Can we demonstrate that, in all proba-
bility, the virus or a very similar organi-
zation was a stage in the evolution of the
higher forms, ascending to human atom-
constellations? Can we safely assume
that, when we are synthesizing such odd
gangs, we are also on the way toward
creating higher types of organisms whose
structures are built up of the units, the
cells? If we can perform this demonstra-
tion and attain this assumption, at once
we emphasize the place of the virus in
the world of life and pierce closer to the
secret of the cell, which has all the char-
acteristics of life.

R. R. G. GREEN proposes that the
virus is a degenerate. He compares
it with other but more complex para-
sites, such as the tapeworm, wherein ages
of easy living inside the mammalian in-
testine have brought about loss of for-
merly better-developed digestive system,
sense organs, and other organs unre-
quired in the warm, food-filled peace of
the host’s body. According to Green’s
theory, even in the beginning the virus
was a simple, one-celled creature;
lengthy parasitism deprived it of every
equipment save that necessary to sur-
vival as a reproductive, multiplying
skeleton of its former self.

But, to explain the origin of the virus,
why run up the scale of life only to run
down again? Green merely makes the
problem more intricate. He forces us to
explain in terms of evolution and devolu-
tion—and devolution can only follow
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evolution. If the virus skeleton was once
clothed with flesh, we have to account

for the formation of that flesh. On the .

other hand, if such a skeleton can do all
that the virus does, why clothe it, only to
render it naked once more? The essen-
tial point is that the skeleton is the virus.
And this skeleton, this virus, this living
molecule, is—even in Green’s thought—
the chief part and the logical starting
point of higher life. We recall that pro-
tein is the framework, the reproducing
and controlling skeleton, about which
life chemistry is constructed. Before we
develop Green’s possible degenerating
cell, we must first develop the starting
molecule.

But did not Cowdry conclude that the
virus may at least sometimes arise as a
mighty, dangerous splinter cast off by
erring protein chemistry, the chemistry
of the cell? Yes, and though the virus is
to attack the cell which bears it, and
though this cell too is in a sense a de-
generating live thing, stiil this suggested
source appears a likely one. Why? Cell
protein and virus protein are alike. Were
they not blood relatives, it would not
occur to us that viruses can emerge from
cells’ protein. They are, in fact, so closely
alike that the highest refinement of mod-
ern analysis fails to elucidate the nicer
differences between the virus protein-
molecule and the cell protein-molecule.
Above all, their phenomena—their sys-
tems of behavior—are basically the very
same, and also unique. In all of chemis-
try’s universe, no other molecules even
approximate the lively manifestations of
these proteins, unique molecules, life’s
sole possible start and life’s sole possi-
ble framework. So, it is easy to think of
virus organization arising from slight
changes in cells’ protein-molecule. So,
too, it is easy to think of cell protein
taking its rise from virus or related atom-
clusters.

Related atom-clusters are the particu-
lar proteins, the enzymes, the stimula-
tors and regulators of live chemical re-
actions. And it is here that we draw
upon our second line of evidence that
man will soon be manufacturing life in
the laboratory: the evidence from the
new lore of enzymes, molecules as un-
canny as the viruses, their kin.

N warmth and suspended in a watery
medium having the proper concentra-
tions of salts and acid or alkali, enzymes
grapple with great molecules—starch,
fat, protein—and burst them into lesser
configurations of atoms. But enzymes are
constructive as well as destructive. And
interest is increasingly focused on this
second activity of theirs rather than on
their earliest-noted phenomena. Alter
the concentrations of the substances
swimming in the watery medium, pro-
vide spare parts with which the enzyme
may play, and lo!, the enzyme begins
upbuilding exactly the architectures
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which it was just now demolishing. The
enzyme sorts the fragments, lines them
up, hooks them together—in short, syn-
thesizes a new large molecule out of tiny
ones.

Further, enzymes have lately been
shown to act much more gently, to bring
about much more delicate changes.
Thus, an enzyme can cause a subtle
shifting about of small groups of atoms
which are part of, and remain part of,
a giant protein fellow. The giant may so
be made a more active or a more slug-
gish thing, depending upon its first na-
ture and the nature of the enzyme.

An enzyme of a certain type can ferry
an atom or a group of atoms from one
substance to another. In this manner,
oxygen is subtracted from one compound
and is added to a second. Simultaneous-
ly, both compounds, being altered chemi-
cally by loss or gain, are unavoidably
made into new chemical entities. So an
enzyme is again seen to be a remarkable
modifier. '

Enzymes, of diverse kinds, can do far
more—can labor almost incredibly. They
can effect the production, reproduction,
and multiplication of atom-gangs of
many sorts. And they can themselves re-
produce and multiply, even as virus.
Their phenomena take place in time as
well as in space: we must concede that
enzymes can pace the processes in which
they participate—or, as you may prefer,
which they rule.

ERHAPS most striking, if not most

significant, among the enzymes’ pow-
ers, is the capacity of autosynthesis—the
power to create oneself. An enzyme—
active molecule—can spring full-fledged
from inactive precursor. A step has been
taken, up the ladder of life. The leading
investigator of enzymes, Dr. John H.
Northrop states: “Some filterable viruses
are probably enzymes which possess the
property of forming themselves under
the proper conditions.”

In handling enzymes, men of research
have been manipulating the very life-
stuff, the most meaningful life-stuff, the
sole active stuff of life. Here are organi-
zations with every imaginable requisite
for co-operation upon every level of life.
Nowhere are comparable molecules or
molecules even remotely so potent. We
cannot escape calling many of them
alive: living molecules!

Yet, a living molecule is not a thing
of the same order as'a living cell, con-
stituted of hundreds and thousands of
molecules—the numerous pieces repro-
ducing as a unit, when one cell gives rise
to another. How are we to jump the gap
between an individual living molecule
and a cell, which is apparently dead un-
less it is all together, no part being alive
unless the whole is living? There is no
gap over which we are forced to jump.
There is a smooth slide up to life, even
up to cellular life.
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We have not exhausted the abilities of
these astounding things, our enzymes.
The enzyme is a giant molecule, hence
a sizable particle just beyond the limit
of the microscope. It is a general charac-
teristic of particles of approximately this
size that, when separate and suspended
within a medium, they attract lesser par-
ticles—little molecules, fragments of
molecules, and even atoms. If the giant
reproduces, another giant is among the
tiny molecules and still tinier atoms. And
again these bits will form a galaxy about
a big fellow, our second giant. What has
happened? Not just one molecule has
reproduced—an entire system has been
duplicated! Such a system is no less than
a primitive cell, alive because of its liv-
ing nucleus, the protein enzyme!

WE have won to the plane of the true
cell. The co-functioning of several
loosely-linked enzymes, all enclosed
within a film, and the concentration of
nutrient, energy-yielding bits within that
same film, and the concentration of other
bits adhering to the cell-membrane—
these events yield a still loftier event:
a respiring, moving, thinking cell—a
brain cell of man.

Therefore, when such brain cells, co-
working within men of research, gain
additional discovery of their own nature,
we shall see not only living molecules
synthesized within the test tube, but, be-
yond, man-made cellular life.

Since 1859, when Charles Darwin dem-
onstrated that Nature creates the new
merely by accumulating subtle modifica-
tions of the old, men of science have used
this thought to make uncountable dis-
coveries. Physicists today are showing
how the atom is created by subtle union
of the properties of lesser things—elec-
tron, positron, proton. Chemists are set-
ting forth the creation of molecules by
union of atoms, and the construction of
new molecules by subtle re-arrangements
of atoms making up the old.

Now biochemists and biophysicists
fascinate us with pictures featuring the
play of electrons, atoms, and molecules.
Within a bed of water, and nothing more
or less mysterious, atoms become linked
into chains: molecules. Some of these
molecules are enzymes, which stimulate
the atom-chains to cluster into tiny ga-
laxies and out of such galaxies to form
huger webs, giant molecules of protein.

The easy glide up to life has begun.
The giant proteins are themselves very
like the enzymes which stimulated them
to take shape. Hence these giants stimu-
late the linkage of still other smaller
molecules, and so force duplicates of
themselves to arise. Life-like reproduc-
tion is now a reality. The harmonious
interplay of particles at the threshold of
life continues. Soon, as if by a miracle,
that famous doorway is crossed. By sub-
tle modifications of the old, the new is at
hand: Life.
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ELECTRICAL SENSE OF
BALANCE
UNIQUE electrical “sense of balance”

for automatic leveling is an important
feature of the newest giant shovel for coal
strip mines—said to be the world’s largest
structure capable of overland movement on

An electrical sense of balance keeps
this 33-yard shovel on a level keel

its own traveling “foundation.” An arrange-
ment of four tiny mercury switches on a
plane table acts to keep the entire structure
level even when the four tractor bases are
moving over uneven footing. Automatically,
with every change in ground level, hydraulic
jacks go into operation to raise or lower the
four “legs” of the 2,500,000-pound unit to
an even keel.

The largest electric shovel in the world,
this Bucyrus-Erie stripper has a dipper ca-
pacity of 33 cubic yards, the equal of capac-
ity loads for ten or more five-ton trucks.
Towering more than 100 feet in the air, it
has a 105-foot boom, and could easily dump
its load on the top of a seven-story building.
The total motor horsepower is some 2400,
furnished by 32 motors mounted within the
structure.

Under each corner of the base of this
shovel is a huge tractor unit, built like a
military tank with twin crawler belts, and
individual electric drive. Over half a million
pounds of working weight is distributed over
each of these four tractors, so that the foot-
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ing is likely to settle under one or more of
the supports in spite of their great tread
area. Ordinarily, such settling requires time
by the pit crew in handling, tightening, and
loosening the hydraulic jacks used to level
the machine.

In the new stripper, an independent, high-
pressure, electrically driven pump is con-
nected to each jack, maintaining the pres-
sure required to level the machine. At the
propelling station, four General Electric
mercury switches are mounted on a special

One of the four mercury switches
of the electrical sense of balance

control table to provide automatic operation
of these pumps.

The patented leveling control system pro-
vides one switch at each corner of the table,
each switch acting through boosters, to con-
trol completely the interlocking and elec-
trical devices and fluid values. When the
shovel tends to settle, the horizontal control
table tilts with the machine, causing the
mercury to flow from one end of the switch
tubes to the other, completing a circuit
which controls operation of the electric
pumps.

As the hydraulic jack returns the stripper
to level, releveling the control table with it,

the mercury switch resumes its open-circuit
position. This system of automatic leveling
results in a considerable saving in power
consumption, doing away with the need for
swinging the machine “up-hill.” In addition,
elimination of interruptions in the digging
cycle reduces delays.

REFINEMENT

TALK of the meat packers saving

everything but the pig’s squeal—
the volume of refined petroleum
products now equal within a frac-
tion of 1 percent the volume of
crude oil run to the stills.

NEW SOURCE OF
ULTRA-VIOLET

‘NEW, highly flexible source of ultra-

violet radiation, consisting of a quartz-
tube mercury vapor arc of improved effi-
ciency mounted within a special reflector on
a portable laboratory stand, has just been
announced by the General Electric Vapor
Lamp Company. The unit is operated from
any 120-volt or 220-volt A.C. line, through a
portable auto-transformer supplied as part
of the complete assembly. The sealed mer-
cury vapor tube has high radiation charac-
teristics in both the near and far ultra-violet
zones, without the high heat losses and oper-
ating and maintenance problems inherent in

]

New self-starting ultra-violet light
source, with transformer at the right
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open arcs. Rated operating life of the new
tube is 2000 hours.

In contrast to previous models, the new
Type H Uviarc is self-starting, requiring no
tilting nor use of auxiliary moving parts. It
is also “universal-burning,” operating with
equal efficiency either vertically, horizontally,
or in any other position. The six-inch arc
tube operates at 360 watts out of a 410-watt
input supplied to the auto-transformer, or
87 percent of the total, whereas in former
alternating current operated units, the arc
wattage was below 65 percent of the overall
input. Radiation at all wavelengths in the
ultra-violet region is stepped up accordingly.

CHEAP MAGNESIUM

ITTLE more than six tenths as heavy as
aluminum, magnesium has attracted at-
tention as a possible light structural metal.
Its cost has been a serious drawback to its
wide use but recently a new method of man-
ufacture has been developed which is ex-
pected to make it cheaper than aluminum.
In alloys with aluminum and manganese, as
well as other metals, magnesium has already
proved useful; production at low cost is
expected to enlarge its applications—D.H.K.

DEVELOPMENT OF A
GEAR SHIFT CONTROL

HE motoring public accepts new fea-

tures of design with little thought and
still less knowledge of the great amount of
detail work, and the weeks, months and
sometimes years that have been spent in
perfecting them.

In 1931, engineers of Pontiac Motors be-
gan experimenting with various types of de-
sign that would remove the gear-shift lever
from the conventional place in the floor and
put it up under the steering wheel or under
the dash—at least out of the way of the
front-seat passengers.

Since 1931, 15 different types of remote-
control gear shifting devices have been de-
signed and tested. None of them were
adopted, however, although full-sized models
were made and tried but found wanting.
Some of them are shown in our photographs.

The first device in 1931 employed cables
and a long shift lever attached to the under
side of the dash.

Then came a series of models in which
a standard gear-shift lever was bent for-
ward under the dash and a horizontal rod
attached to the top by a pin or a ball and
socket joint and brought forward through
a wire track or an opening in the dash.

In 1935 when it was known that the 1937
model cars would have wide, three-passenger
seats, the effort was redoubled to develop

Po

Four of the stages in the development of one of the new remote-control gear shifts for motor cars. At the left is the first type
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a satisfactory remote control gear shift in
time for that model.

The position of the hand brake having
been changed in the 1937 models, it was
hoped that the gear shift could be moved
out of the way at the same time, thus re-
moving every obstruction from the front seat.

A number of other designs were worked
out and tested until, finally, the safety shift
gear control was approved late in 1936 and
tested early in 1937. It was designed by
Arthur A. Rubly, a Pontiac engineer. Be-
tween that time and the date of its final
approval, six different variations and refine-
ments of the first design were built and tried
out in cars.

8-MiLLIMETER FiLm
Ebitor
COMPLETE film editor which consists

of a rewinder and splicer plus a spe-
cial 8-millimeter film viewer has been an-
nounced by Bell & Howell Company. This
viewer is so simple and compact that one

For editing 8-millimeter movie film

wonders why no one thought of it before.
Actually, it took the company more than
two years to design the editor, for simple
things are often the most difficult to do well.

The viewer might be described as an in-
verted, modified cone, hinged at the small
end and terminating at the large end in a
ground-glass viewing screen 1% inches wide
upon which a brilliant upright image of a
single frame is produced. This viewing
screen is well shielded by a “sunshade,” per-
mitting a desk lamp or room lights to be
used without interference.

The viewing cone swings backward from
its base, out of the way entirely when the
film is being wound from one reel to an-
other, permitting easy placement of the film
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in its channel when the viewer is to be used.
The lamp is entirely enclosed, except for
the small opening through which its rays
pass to the optical units in the viewing cone,
and there isn’t a chance for glare in the
eyes of the operator. With a convenient
switch on the cord, the lamp may be turned
off while the operator is splicing.

The film viewer can be purchased sepa-
rately, for use with the rewinder and splicer,
and it is also available with .a viewer elevat-
ing bracket and a rewinder elevator block
for use on previously-purchased Model 136
and wood-base splicer and rewind combina-
tions.

MOLECULES

HEMISTRY students were form-
erly taught that all matter was
made up of atoms and that when
atoms of various elements were com-
bined together they produced mole-
cules of the resulting compound.
Today scientists recognize six dif-
ferent types of chemical combina-
tions, only one of which has old-
fashioned orthodox molecules. ]

STYRENE RESINS

NEW family of glass-clear resins which

are easily machined and molded has
recently been produced from styrene, a de-
rivative of coal tar. The resins have a very
high index of refraction, are unaffected by
alkalies and by weak acids, and are used
in paints, varnishes, lacquers, molded parts,
and electric insulation. Their optical proper-
ties are particularly interesting and suggest
their use in lenses.—D. H. K.

Tue ExpaNDING
CrRANIUM

TRIKING confirmation of the discovery
that the human head—and presumably
the brain—may grow throughout adult life,
which was first reported last year by Dr.
Ales Hrdlicka, Smithsonian Institution Cura-
tor of Physical Anthropology, has just
come from 84-year-old Sir Flinders Petrie,
one of the most distinguished of living
archeologists and Egyptologists.

Dr. Hrdlicka has received a letter from
the famous British scientist telling of the
curious increases in the size of his own
head between the ages of 20 and 60. He has
kept a record of the sizes of hats he bought.

At 20, Sir Flinders reports, he wore a 6%
hat. It was a good, comfortable fit. At 30,
the smallest size that he could wear com-

that was tried in 1931, while at the right is the model that was finally accepted for production in 1938 after many experiments
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fortably was between a 7 and 7'%. At 40,
his hatter had to supply him with a 7%4. At
50, he required a 7%. Even since then his
head may have increased because he finds
difficulty in making any standard size hat
fit easily. He is, he tells Dr. Hrdlicka, quite
sound and normal.

The record is of more than usual signifi-
cance because of the incessant and continued
intellectual work of the English archeologist
throughout his life, and which is still con-
tinuing. It would be especially interesting,
Dr. Hrdlicka points out, to obtain similar
records from other men of comparable in-
tellectual activities.

SILENCING A MoToRr TEST
Houske

HE new Pratt & Whitney Engine Test

House is surely a symbol of a modern
age. Aircraft engines already develop 1500
horsepower. The prediction has been made
that they will develop 3000 horsepower
within a very few years. Silencing engines
of this vast power, and at high speeds, is
a difficult, two-fold problem. The neighbor-
hood of the test house must be protected
from disturbing noise, and the engine con-
trol room must be made entirely livable
without in any way hindering control and
observation of the test chambers by the en-
¢ineers. The Pratt & Whitney Test House
has achieved both objectives, besides provi-

ey i i | —

R Baan i [
A corner of the control room in
the new motor test house described

ding excellent means of studying the power
and fuel consumption of the engines and
the characteristics of the propellers.

The new building houses four test cham-
bers, in each of which 1500-horsepower
engines swinging 13-foot propellers are prob-
ably under test today; it is able to accom-
modate 3000-horsepower engines swinging
23-foot diameter propellers in its circular
chambers. Circular chambers, of course,
minimize the interference of rectangular or
square chamber walls. The outside of the
building looks like something out of an
H. G. Wells moving picture, The exterior
walls are of concrete, 18 inches thick. The
entire structure contains 4600 tons of con-
crete and 160 tons of reinforcing steel. The
four test chambers are on the lower level
and are grouped around a central control
room, The best way to visualize the whole
set-up is to look at the cut-away sketch. The
central control room is equipped with four
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control desks and a new type of double
sound-proof window through which the test
chambers can be observed. One of the pho-
tographs shows a corner of the control room
with one man observing the instruments and
the man at the left looking through the
sound-proof window. A further noise re-
duction measure in the control room lies in
the use of an acoustical ceiling, suspended
far enough below the concrete ceiling to
house the fresh air and exhaust ducts. The
noise level in the room is 78 decibels, which
is far below the figure for a New York sub-
way and allows comfortable conversation.

The other silencing problem, that of keep-
ing noise away from the neighbors—which
really means all the inhabitants of East

Front view of an engine in the test
chamber. Cables are rubber mounted

Hartford, Connecticut—has been accom-
plished by the use of very tall exhaust and
intake stacks for the test chambers and by
vibration isolation of the motors. At first it
might be thought sufficient only to provide
exhaust stacks, but sound travels in every
direction and the inlets must also be sound-
proofed. Both in the inlet and in the ex-
haust ducts a new sound-absorbing material
called Calistone is suspended in huge paral-
lel rows.

To isolate the motors and to prevent trans-
mission of vibration, a flexible suspension
system has been used. To take up the pro-
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Side view of the engine suspension.
Note sound-absorbing strips in duct

peller thrust, some of the cables are crossed,
allowing the thrust to be taken up without
the introduction of struts. A curious feature
of the design is that the lower portions of
the exhaust and inlet adjoining ducts are
in the form of an “A.” It is within this “A”
that stairways are provided from the con-
trol room to the test chambers.

There are several other features of in-
terest in the design of the 200,000-dollar test
house. For example, the test chamber can
be cut off from the outside air by lowering
two electrically operated heavy canvas cur-
tains, so that the chamber can be rapidly
heated to a comfortable temperature. A
working platform supported from the cables
is permanently installed on each stand, and
a telescoping portion of this platform can
be extended forward and around the engine,
when it is stopped for adjustments. The car-
bureter air is taken in from the roof and
led down through large ducts just outside
the ends of the control room and thence
through temperature regulators to the en-
gine. The quantity of air used is measured
by a system of calibrated orifices. Air to
the propellers enters the intake stacks at
the corners of the building and, after leav-
ing the engine, passes through a series of
heavy steel baffles to the exhaust stacks. In-
cidentally, we must not forget to mention
that the propellers may actually be a greater

-~ AE

Cut-away sketch of the test house, showing one of the four test chambers
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source of noise than the engines, owing to
the high tip speeds of the blades which ap-
proach the speed of sound during some
tests. No wonder that the noise level in the
test chamber is 135 decibels (that is to say,
a good deal louder than a boiler factory) .
There are also arrangements for measur-
ing fuel and oil consumption, rate of oil
flow through the engine, and so on. There
are 48 thermocouples for measurements of
the temperatures at various points of the
engine; the electrical currents generated by
the thermocouples are led through wires to
the instrument boards in the control room.
Of course the control boards are also pro-
vided with tachometers, fuel and oil pres-
sure gages, remote reading thermometers

for measurement of oil and carbureter air
temperatures. A special torque meter or
dynamometer is also provided.

All in all, this is a magnificent example
of the technique of modern experimenta-
tion. No task is more fascinating than to
conduct a test under such conditions and
to learn rapidly and comprehensively all
that a new engine and propeller combina-
tion can do.—A. K.

Wno REaLLY INsPECTS
OUR AIRPLANES?

N January 1 of this year there were

17,681 pilots and 9152 aircraft hold-
ing active Department of Commerce cer-
tificates. Now, while the Bureau of Air Com-
merce is ever concerned with safety, and
while its inspectors are a splendid body of
men, it is physically impossible for them
to give every airplane in service a thorough
inspection, even if only once a year. What
happens is that the visiting inspector asks
the mechanic in charge of a ship when it
was last overhauled, what he thinks of her
condition, and what he wrote in the log.
He then certifies the aircraft. But perhaps
this is the best way after all. Why should
not an experienced and licensed mechanic
know far more about his plane than any
visitor from Washington?—A4. K.

TESTS OF A
MoToRIZED BALLOON

URING the World War, captive balloons

or “sausages,” as they were frequently
called, played a useful réle in artillery ob-
servation, even though they were frequently
shot down. These captive balloons, stubby,
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Ofticlal photographs, U. S. Army Ailr Corps
Left: The C-6 being released as a
kite or captive balloon. Above: The
same balloon, equipped with an air-
plane fuselage and motor, functions
as a small blimp. Below: Attaching
the motorized balloon to a mobile
mooring mast in a manner similar
to that employed for larger airships

SEE AL e
with inflated lobes at the rear for stabilizing
purposes, have remained practically un-
changed to this day. But to move the
“sausage” cross-country when changing its
station for observation purposes, it is nec-
essary to “walk” it; power lines, trees, and
other obstacles make progress quite difficult.
The new motorized balloons, like the C-6
which has undergone successful tests at Fort
Sill, Oklahoma, is more popular with the
Army Air Corps. The balloon is like a small
blimp, with a true airship form. Equipped
with an observation basket and moored by
a cable to a winch, it functions just like a
“sausage.” When the station is to be
changed, basket and cable are disconnected
and a small fuselage, like that of an air-
plane, is attached in lieu of the simple
basket. With a 90-horsepower Lamber en-
gine and a two-bladed propeller, the C-6
can fly to another destination at a speed of
over 40 miles per hour. Meanwhile the winch
is sent by motor truck.

One of our photographs shows the balloon

with its basket, being released for kite bal-
loon duty. In another photograph, it is fly-
ing like a small airship; a third picture
indicates that the C-6 may be moored to a
mobile mooring mast just like its more am-
bitious brethren, the huge rigid airships.

The C-6 is 107 feet long, 30 feet in di-
ameter, and contains 52,000 cubic feet of
helium. The old type sausage was only 95
feet long, 27 feet in diameter, and was in-
flated with only 37,500 cubic feet of hydro-
gen—A. K.

StaTic DETECTOR

N the laboratories of United Air Lines

there has been developed an interesting
static meter which is essentially a vacuum-
tube electrometer with associated controls.
It is intended for operation from a 200-volt
radio dynamotor and a 12-volt aircraft stor-
age battery. The unit contains two voltage
regulator tubes. The knob on the right side
of the meter as shown in the photograph
allows a number of different radio ranges
to be used, depending upon the intensity of
the static charge. The device may be con-
nected to any radio antenna on the aircraft,
but for testing purposes United uses a
smooth metal rod, ten inches long, project-
ing out into the airstream at a point along
the fuselage.

In operation, the meter indicates the
amount of static charge accumulated by the
plane in arbitrary units, although it will be
ultimately calibrated to indicate volts. Test
flichts indicate that a voltage lower than
10,000 seldom disturbs radio operation, and

Aircraft static detector, with an
electric bulb for size comparison
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that peak voltages as high as 1,000,000 are
often encountered in extreme static condi-
tions.

Three of these units are in daily service
in flight. Some will be placed at ground
stations. Pilots will report the readings of
the static meter along with other weather
conditions when they make their position
reports. An important research problem to
be tackled is the relationship between the
electric charge in cloud particles and the
movement of air mass fronts.—A. K.

A MASTER OF AIRCRAFT
SUPERCHARGING RETIRES

N these columns we have again and again

referred to the aircraft supercharger,
without which high-altitude flight is impos-
sible. In no small measure the development
of the aircraft supercharger is due to the
continued, steadfast, and skilled efforts of
Dr. Sanford A. Moss, who is now retiring
from the General Electric Company after
34 years of service and 15 years of work on
the supercharger. A master of thermo-
dynamics, an ingenious mechanical engi-
neer, Dr. Moss exemplifies the modern
scientific engineer at his very best, carrying
through a development from its first theo-
retical conception to the final practical em-
bodiment. Dr. Moss was never a professor
but he often showed the absent-minded
traits of the professor when on the aviation
field. On several occasions in his eagerness
to examine the functioning of one of his
superchargers he has been pulled away from
the propeller blades and well nigh certain
death by his associates. In fact, the writer
of this column is proud to remember that
he rendered the same service to the famous
engineer at McCook Field—A. K.

DESIGNING A SuB-
STRATOSPHERE PLANE

HE Lockheed sub-stratosphere airplane,

the XC-35, has recently been delivered
to the Army, and is making a wonderful
record for itself. At an altitude of about
20,000 feet, with its supercharged cabin and
supercharged engines behaving splendidly,
the XC-35 reached a top speed of 350 miles

Official photograph, U. 8. Army Air Corps
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Dr. Sanford A. Moss, pioneer in
development of the supercharger

per hour over a test course of 220 miles, a
distance which was covered in 38 minutes.
As can be seen from the photograph, the sub-
stratosphere plane is of the low-winged.
twin-engined type, with a hemispherical
nose and long narrow windows. In other
respects it follows conventional modern de-
sign.

A paper read by Professor Younger at
the Annual Meeting of the Aeronautical
Sciences deals with the preliminary research
work on this ship which was carried out
at Wright Field before an order for design
and construction was placed with the Lock-
heed Company. This research work is de-
scribed in a 250-page report, covering two
years of effort; 25 “sub-problems” had to
be solved before the design engineers could
really get to work.

One of the problems which had to be
met from a structural point of view was to
keep the fuselage from bursting outwards,
since the inside of the cabin is raised to
something like atmospheric pressure while
the thin air outside may have a pressure of
only five to six pounds per square inch. This
is best achieved, so theory and tests indi-
cate, by making the fuselage a long cylin-
drical body with hemispherical ends. For
maximum strength the windows should be
made rather narrow, of longitudinal strips

-

XC-35, sub-stratosphere airplane, in flight
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of glass; the luxury of large, wide windows
is not possible in the sub-stratosphere plane.
The doors should open inwards; in such a
case just a few spring clips will keep them
in position since the differential pressure
acts to close them. The internal pressure
tends to extend the fuselage; the decrease
in temperature tends to shorten the fuselage.
The two effects counteract each other, but
still the fuselage must have incorporated in
its structure a certain degree of flexibility
to take up these extensions and contractions.

For every passenger about 10 to 20 cubic
feet of air per minute must be supplied.
While auxiliary engines for the cabin super-
charger have been considered, the simplest
method is to use the main motor itself as
the source of energy for the cabin air com-
pressor. Two entirely independent super-
charger systems should be provided.

Many control cables and other leads must
pass out from the fuselage. It is very im-
portant to lead such cables through oil-
sealed passages; to minimize friction the
cables slide in brass tubes.

These are but a few of the technical prob-
lems which have been successfully met. The
complications and weight are far from being
as overwhelming as some authorities have
expected. Now that the Army Air Corps,
together with the Lockheed engineers, has
shown the way, there is not the slightest
reason why supercharged cabin transports

for passenger service should not be readily
built.—A. K.

“Contentment.” This photograph of
a Studebaker workman smiling as he
guides a flexible sanding belt over
the steel surfaces of a truck cab,
won an award at an exhibit of the
Photographic Association of Am-
erica at Chicago. It was submitted
by Charles I. Center, who won four
other awards in the same exhibit
with other photographic entries

A RECORD OF SERVICE

ANY vyears ago, “Soda Ash Johnny”
Horan worked out the process, from
which his nickname was derived, of using
soda ash to dissolve lime deposits in the
tubular boilers of wood-burning locomotives.
It has saved for his employing road, the
C. M. St. P. and Pacific, and other railroads,
many thousands of dollars. He could have
retired with honor years ago, but scorned a
pension in his desire to remain active. On
April 17, John M. Horan will celebrate the
anniversary of his employment with the same
company 83 years ago. He was 100 years old
in January, and is now inspector of the boiler
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washing department in the Milwaukee shops.

We quote these facts, not to preach a ser-
mon; you may write your own. It would be
interesting to know, however, what Soda
Ash Johnny would have to say, should some-
one persuade him to talk, on the subjects of
the dignity of human labor, the joy of work
for its own sake and, on the other hand,
labor relations, strikes and strike-breaking,
and government doles for able workers. If
he should ever speak his mind on these cur-
rent topics, it’s a safe bet that he wouldn’t
be very popular thereafter with the “ism”
boys.

New Barsam-WooL

OWER application costs and increasing
efficiency are the two outstanding ad-
vantages claimed for the new improved
Balsam-Wool Sealed Insulation just an-
nounced by the Wood Conversion Company.
Those advantages are made possible by a
new spacer flange along the edges of the
insulating mat and a new fibre cleat used to
seal the cut edges.
The new flange is scored to fit over the
face of the stud, joist, or rafter. It is fas-

Applying the new Balsam-Wool

tened to the face with a staple hammer. The
fibre cleat seals the cut ends at top and
bottom edges and where it has been neces-
sary to trim the mat length-wise for narrow
openings. Lath is no longer required here.

Because the flange controls the position
of the Balsam-Wool in construction, im-
portant air spaces are assured front and
back. The flange, fitting over the face of
the stud, assures a tight joint as lath is
placed directly over it. As the flange does
not completely cover the stud, a guide line
is left for lathers. The Balsam-Wool mat is
sealed in an asphalt coated moisture barrier
both front and back.

SkID DANGER INCREASES
WITH SPEED

MPORTANT findings from an automobile
safety standpoint have been revealed as
the result of a study of 20,000 tests on skid-
ding tendencies at Ohio State University.
Among the findings are: 1. Regardless of
tire tread design, adhesion between road
and tires decreases with the speed of the
vehicle, reducing resistance to skidding and
increasing the difficulty of bringing the car
to a stop in an emergency. 2. This effect is
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One of the hinged arch bridges discussed below

most pronounced from a braking standpoint.
3. A light sprinkle causes the average road
to be about one third more slippery than a
drenching rain. 4. Sliding the wheels of an
automobile when applying brakes results in
the vehicle traveling much farther before it
is brought to a stop. 5. Tires which have been
worn smooth may as much as double the
tendency for wheels to slide when brakes
are applied. 6. Increasing or decreasing tire
pressures on ice or in snow does not help
traction, as is commonly supposed.

The tests were conducted under the direc-
tion of Professors K. W. Stinson and C. P.
Roberts in co-operation with tire companies
and highway commissions of several states.
In these tests a two-wheel trailer, with a
Linderman hydraulic brake on one wheel,
was used, the other wheel running free. The
trailer was attached to a tow car through a
diaphragm connection which translated the
effort required to pull the trailer, into hy-
draulic pressure. The latter, in turn, was
recorded on instruments within the tow-car.

The trailer was provided with a gear pump
which maintained a constant hydraulic pres-
sure in a tank on the trailer. When ready
for a test, the operator in the tow car tripped
a switch. This opened a valve on the trailer,
permitting liquid to flow gradually through
a needle valve into the brake operating
diaphragms. These diaphragms are a part of
the Linderman brake design, the brake con-
sisting of four floating shoes below each of

State University skid experiments
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which there is a diaphragm extending the
entire length and width of the shoe. Since
the brake is not self-energizing, hydraulic
pressure under the shoe is directly propor-
tioned to braking effort.

The use of this installation made it pos-
sible to increase braking effort gradually
and smoothly until the wheel locked and
the tire slid. The amount of pressure (mea-
sured by the pull of the trailer) required to
do this, is a measure of the “coefficient of
friction” between tires while rolling on a
road under the specific test conditions.

The pull of the trailer after the wheel
locked is, in turn, a measure of the “sliding
coefficient” of friction under the same con-
ditions. The sliding friction under all con-
ditions was found to be less than the ad-
hesion with the tire still rolling.

From a car-operating standpoint, the tests
would indicate that brakes which lock too
easily are a hazard rather than a help, and
that adjusting brakes so that the car can be
slid to a stop as is the custom in many brake
service stations decreases rather than in-
creases driving safety.

Many automotive engineers feel that these
tests substantiate the feeling that “self-
energization” of brakes should be eliminated,
since self-energizing action—while decreas-
ing pedal pressure in modern brakes—has
the effect of increasing tendency of wheels
to lock and slide.

UniQue HINGED ARCH
BRIDGES

UNIQUE method of bridge design,

providing speed and economy in con-
struction, as well as beauty of appearance,
has been used by the Civilian Conservation
Corps in the building of nine bridges in
northeastern Illinois park areas. The design
was originated by John Taggert, architec-
tural engineer of the central design office
of the Forest Preserve District of Cook
County, Illinois, and has been approved by
the Branch of Engineering of the National
Park Service for use in park areas.

The bridges were constructed by CCC en-
rollees under the technical supervision of
the National Park Service which has worked
with the county park agencies and the Illi-
nois State Park Department.

The structures are two hinged arches in
which the arch ribs are seated in a lubri-
cated socket which is formed in the abut-
ment. The two outer sections of the arch
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ribs are precast, each section being a little
short of one-half the span. These are cen-
tered in the socket and the center section
poured in to form the key. The manner in
which the socket is formed and lubricated
is expected to prevent any excessive fric-
tional stresses during the normal life of the
structure.

The bridges were designed specifically for
use in park areas developed with foot trails
and horse trails over streams and ravines.
Because of the comparatively simple design
of these bridges, less time is required for
their construction and there is also a saving
in the expenditure for material. The bridges
require, however, absolutely stable abut-
ments, as any movement tends to destroy the
hinge action. Bridges of this type are prac-
tical only on sites having excellent founda-
tion characteristics.

The majority of the bridges are used by
pedestrians, but in some cases carry eques-
trian and light truck traffic. They range in
length from 40 to 90 feet.

%

A child is held in place by a belt
and shoulder straps in this new
safety seat for use on either the
back or front seat of an automobile

SEWING MACHINE WITH
Eicar NEEDLES:

HE last word in efficiency in the manu-
facture of upholstery is the new Mani-
plex sewing machine which was built to
special order for the Hudson Motor Car
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Company. It is used for sewing automobile
seat cushions.

This machine operates eight needles
simultaneously, sewing the braid on four
plaits and forming the piping in one con-
tinuous operation. Besides the advantage
of sewing absolutely straight and parallel
plaits (because of the accurate guiding of
the cloth made possible by this machine),
the job is done in about half the time re-
quired by smaller machines and less ac-
curate methods. The new machine requires
four operators to feed, cut, and handle the
cloth.

GROWTH

IN 1932 Willis H. Carrier predict-

ed that air-conditioning systems
in 1948 would require approxi-
mately 1,432,000,000 kilowatt hours
of electricity. On the basis of the
growth since 1932, such systems may
need in 1948 actually 8,350,000,000
kilowatt hours.

CoLoRED INSECTICIDES

O prevent accidental poisoning by mis-

taking the arsenates of calcium and
lead for harmless compounds, the Surgeon
General of the Public Health Service has
ruled that hereafter all such materials must
be given a distinctive pink color. This safety
measure, recommended after a careful in-
vestigation by the Public Health Service, is
being adopted for all insecticides of this
type, made for the 1938 crop year, by vol-
untary agreement of the manufacturers.

—D. H. K.

TracTor 1s FasT;
WabEs, Too

N innovation in commercial track-laying
tractor design recently was seen for
the first time by men concerned with road
building. The tractor is the newest product
of the Marmon-Herrington Company, Inc.,
engineers and manufacturers of four- and
six-wheel motor vehicles with all wheels
driving.

The new tractor has attracted widespread
interest with its speeds of more than 30
miles an hour, ease of handling, pulling
power, quiet operation, and economical per-
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Speed with a track-laying tractor

formance. Ice, sand, water, snow, and mud
are no obstacles to the sensational accom-
plishments of this new tractor; once on the
highway it travels at passenger-car speed
without damage to the pavement.

The new tractor is reported to be the
first track-laying vehicle that does not have
to be transported to the job by truck or
trailer. Its water-tight hull allows it to ford
streams of considerable depth. Its specially
developed rubber track is said to outwear
the conventional all-metal track, and the
track will not stretch while providing un-
usual tractive ability. The unit has a top
speed greater than any wheeled tractor and
fuel economy of from four to five miles per
gallon.

Versatility of the tractor on any terrain
under the most difficult conditions in ex-
cavation, construction, and maintenance
work is its strongest feature.

BISMARCK AND THE
TELEPHONE

OSTMASTER General Heinrich von

Stephan, the founder of the World
Postal Union, always took great interest
in the development of the telephone. In
October, 1877, he read an article on the
subject of Bell’s invention in Scientific
American. He then immediately ordered
one of the Bell telephone instruments. Be-
fore this instrument reached him from
America, he received as a gift from the Di-
rector-in-Chief of the London Central Tele-
graph Office a complete Bell telephone set.
Stephan immediately set to work to dem-

The feed and delivery ends of the eight-needle sewing machine used for stitching automobile upholstery
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onstrate the merits of this new discovery
in mechanical science. Just 60 years ago,
on November 12, 1877, Bismarck, with whom
Stephan had corresponded on the subject,
consented to have a demonstration of the
telephone made at his country seat at
Varzin. The new invention impressed the
Chancellor favorably, so that it was not
long before Emperor William I took an
interest, and permitted the telephone to be
demonstrated and explained to him.

RaiL Truck

ROSS-COUNTRY trucking services

nowadays use, within the larger cities,
light pickup and delivery trucks to dis-
tribute merchandise to and from trucking
terminals. At the terminal the merchandise
is loaded into large vans for inter-city ship-
ment. The local truckmen get no revenue
from the interurban trucker. It is believed
that if railroads gave service on the rails
comparable with highway service, and made
arrangements at each town for local truck-
men to pick up and deliver the merchandise,
the railroads would have an advantage over
the interurban trucker. A new rail truck has
been designed for precisely this sort of ser-
vice.

This new truck, designed and built by
Coordinated Transportation, Inc., is to op-
erate entirely on the railroad, never on the
highway. It is essentially a highway truck
transformed into a rail unit, the transforma-
tion being made by incorporating certain
patented features together with standard
railroad equipment. The truck’s front and
rear axles, together with their wheel as-
semblies and the steering gear assembly,
are removed, and then a four-wheel-drive
rear axle, a four-wheel truck in the front,
and high speed reverse transmission and
auxiliary radiator are installed. Standard
railroad air equipment is added to supply
the air brakes of cars that may be pulled.

The patented features of this rail truck
consist of the four-wheel-drive rear axle,
rubber insulated wheels, and auxiliary
radiator. The new rear axle bolts to the rear
springs and the drive shaft. The elimination
of inner differentials and other gears great-
ly reduces the loss of power usually ex-
perienced in four-wheel drives. The rubber-
insulated wheels are made by inserting two
circular rubber inserts between the steel
tire and steel wheel itself. This insulation
absorbs vibration, deadens track noises, and
prevents destructive action of steel pound-
ing against steel. The auxiliary radiator is
necessary, because the truck has a high-

A four-wheel-drive rear axle is a
feature of this rail truck, design-
ed to solve railroad problems. Right:
Controls in the cab of the truck

speed reverse transmission and can travel
as fast in reverse as forward. This radiator
makes use of the vacuum created by the
moving vehicle to give adequate cooling.

These rail trucks may be powered by
either gasoline motors or Diesel engines.
Generally speaking, the gasoline motor is
more efficient in the smaller units and the
Diesel engine in the larger ones. A 1%-ton
rail truck can handle one loaded railroad
freight car. The larger trucks can handle
more loaded railroad freight cars in pro-
portion to their increased power.

Besides their use in a trucking service on
rails for branch and secondary lines, these
units may prove economical for use in switch-
ing and for inspection, repair, and main-
tenance crews.

A PuzzLE SOLVED,
AND How

ROM a reader of this magazine, Mr.
Norman E. Hills of Kelley’s Island,
Ohio, a photograph of a conical stone, re-
produced on this page, was received some
time ago with the following letter:
“The fossil of which this is a photograph
was found in Devonian limestone in an old
quarry at Kelley’s Island, Ohio. It is a three-

A ““fossil” that turned
out to be something en-
tirely different. The ac-
companying text tells
how these odd-shaped
specimens are formed,
with particular reference
to drawing at the right
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sided pyramid 10 inches in altitude. The
sides are smooth but the bottom is uneven,
as though, after the flesh of the creature
that once occupied the shell had decayed,
the base had been filled with different ma-
terial from that which later filled the re-
maining space, and which is limestone con-
taining small fossils common to the middle
Devonian period. The actual shell has been
dissolved. The space surrounding the cast
once was occupied by the shell.”

The description and photograph were
submitted to Dr. Rudolf Ruedeman, State
Paleontologist of New York, a specialist on
Devonian fossils. The reply received indi-
cated that three other geologists to whom
these were shown by Dr. Ruedeman agreed
with him that the specimen apparently “is

not a fossil and suggests a percussion core
such as are found in quarries where a charge
has been set off.” The reply further stated
that such cores had also been picked up in
quarries near Albany, New York.

To make clear how a percussion shot in
a quarry could make such cores as this,
the common experience of workers in flint
artifacts such as arrow heads may be drawn
upon. If a localized, sharp blow is struck
in the middle of a flat piece of flint the
stresses are distributed downward and out-
ward, expanding as they go and outlining
a conical form. If these stresses are strong
enough they may produce a conical frac-
ture whose section is shown in 1 in the ac-
companying diagram, taken from the illus-
trated manual of the Stone Age on “Flints,”
issued by the British Museum. Stronger
blows may produce 2 or even 3, in which
case a conical piece of the stone drops out,
as is shown at 4, also in plan at 4 and in
section at B. By geologists this is called
“conchoidal,” meaning shell-shaped, frac-
ture, (incidentally accounting for our Kelley’s
Island reader’s natural assumption that the
object he found was a fossil shell of some
kind). The same effect is often seen in the
glass of windows where a pebble or other
round object, striking the glass, sometimes
removes a neat core of the same shape but
far smaller.

Ordinarily, when seen in glass windows,
the cavity or “bulb of percussion” left
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Courtesy Westinghouze Klectric and Manufacturing Company
A menace to navigation, water hyacinths are destroyed with this equipment

when this has happened measures an inch
or less in diameter, but in the stone quarry
the blow delivered to the stratum at the
level of which the explosive is detonated
is sufficiently powerful to spread its frac-
ture downward and outward some distance,
making large cores such as the one shown
in Mr. Hills’ photograph.

When this explanation was submitted to
Mr. Hills he was. at first inclined to doubt
it. However, he soon discovered, on consult-
ing with another person who had found
similar objects in the same quarry, that
these objects “were found by this man ex-
actly under the hole marks made by the
drill for the use of the explosive.” In fact,
Mr. Hills states that the same person pre-
viously had “seemed to think it miraculous
that the drill should have stopped just where
it did, and that it did not penetrate the
(supposed) fossil!” Mr. Hills adds, “I now
agree that the solution of Dr. Ruedeman is
the correct solution, and a more careful ex-
amination reveals that some of the fossils
at the surface of the core are sheared in the
fracture plane, which further corroborates
the interpretation given by Dr. Ruedeman.”

PHoTO-LETTERING
MAcCHINE

NEW mechanical artist that operates

photographically has been designed to
supply the lithographer, typographer, photo-
engraver, or printer with a new means for
setting up display headlines and small
amounts of text which are now laboriously
hand lettered or composed from type by
hand.

The photo-lettering machine assembles
photographic images of letters and composes
them into words, giving the effect of fine
typesetting or hand-lettering, but using neith-
er type nor pen. In place of type, the photo-
lettering machine uses master alphabet
plates. These are glass plates of transparent
letters which fit into the machine and slide
back and forth semi-automatically, bring-
ing one letter after another into focus over
a small precision camera. As each letter
comes into position, it is photographed in-
stantaneously on film or sensitized paper.
All this takes place in daylight where it
may easily be seen; in fact, the operator
visually controls the mechanism with a
layout which he has prepared on the layout
spacer, and places the letters precisely

where he wants them. When the exposures
have been completed, the film or paper is
developed.

The machine will expand letters or con-
dense them, stipple them, screen them, over-
lap them, shade them, or even heavy them.
A change of focus gives all sizes from small
text to giant headlines with no appreciable
loss in sharpness. Justification of lines is
automatic; letter-spacing is automatic; bor-
ders, backgrounds, trade marks, signatures
and repeated designs may be stepped up.
This application of the machine is frequent-
ly used in preparing all-over patterns such

Above: Photo-lettering machine that
is simple to operate. Below: Master
alphabet and layout plates used
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as check tints, backgrounds, and so on.

The speed of the machine is not com-
parable with linotype, but in production of
material which would ordinarily be hand-
lettered or hand-set, it offers a combination
of speed, flexibility, and precision far sur-
passing all other methods.

The Projection Layout Device, which is
included with each Rutherford Photo-Let-
tering Machine, is a separate piece of equip-
ment and is used for layout work of a spe-
cial nature.

Operation of the lettering machine re-
quires no particular skill on the part of the
operator. Many plants employ boys for
this work. An artist, or someone with a
knowledge of typography, usually prepares
the layout and the operator of the machine
has only to select the indicated alphabets
and sizes in order to produce quickly the
artist’s conception of the job.

The range of the machine is from prac-
tically zero to 192 point. This range can be
obtained with only three different sizes of
alphabets.

HyaciNTH DESTROYER

VERY interesting and unusual in-

stallation, though small, using a Diesel
electric propulsion system was made re-
cently on a boat designed by the United
States Engineer Department, at New Or-
leans, for the purpose of destroying water
hyacinths. These hyacinths infest many of
the tributaries and bayous of the Mississippi
River and are a serious menace to naviga-
tion. For many years the Department has
endeavored to control this pest by spraying
from special boats, using an arsenic solu-
tion. This method is dangerous, not only to
the crews of the boats, but to the live stock
along the rivers. After considerable effort,
the new hyacinth destruction boat Kenny
was designed and built and is now in oper-
ation.

The boat is propelled by twin screws, each
driven by a 25-horsepower propelling motor.
Power is supplied by two 80-kilowatt Diesel-
generating sets. These generators also supply
power to a 20-horsepower motor driving a
15-foot wide conveyor at the bow of the
vessel, a 50-horsepower motor driving a
crusher, a 20-horsepower motor driving a
flushing pump and other small auxiliaries.

The boat is propelled slowly through the
hyacinth beds and the plants are caught on
the inclined conveyor, which extends about
two feet below the water line, and are car-
ried to a large hopper directly over the
crusher. They fall into the crusher which
consists of two heavy steel drums with
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Why Do So Many cesidents
Enroll with the

Avexanngr Haowrpron Instirore?
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ORE than 50,000

presidents and own-
ers of American business
concerns have enrolled with
the Institute for executive
training.

Why?

Because they know that
organized knowledge of
business is an essential
qualification to every responsible executive.

Because they know that modern business is too big
to learn by personal experience alone.

Because they know that the Institute has gathered
the experience of the most successful business men of
America and the proved principles and methods of
thousands of companies; formulated and organized
this knowledge for their use.

Because they know that modern business has set new
standards of executive competence and that the Insti-
tute training prepares them to meet these standards.

To Executives and Coming Executives
The Institute Offers
ORGANIZED KNOWLEDGE of BUSINESS

The Institute training is not for Presidents alone—but
it is planned only for executives and those who are
determined to become executives. The Institute offers
the knowledge and training without which no man is

qualified for executive re-
sponsibility.

For more than a quarter-
century the Institute has
been preparing men for
business management, giv-
ing them the thorough, or-
ganized knowledge of pro-
duction, marketing, finance,
and accounting essential to
competent administration. Many of those enrolled have
been ranking executives who recognized their need for
better equipment; many others have been far-sighted
men, twenty-five years of age and upward, prepar-
ing in advance for the opportunities they know will
come.

If you belong in either of these two groups the Insti-
tute offers you the ideas, experience, methods, and
judgment of the most successful business men of Amer-
ica, formulated and organized to give you a confident
mastery of tested, modern business principles and
practice.

If you are determined to command a higher place in
American business life, to qualify fully for executive
responsibility, to win for yourself financial indepen-
dence, then you will want to read “Forging Ahead in
Business” with its important message to men who
want to go far in business. A new edition of this fa-
mous book is ready and we will gladly send you a copy
free. Just mail the coupon.

Among the many American business leaders who have
helped to build the Institute’s Course and Service are:

C. M. Chester, Chairman, General Foods Corp; Thomas J. Watson, Presi-
dent, International Business Machines Corp.; Alfred P. Sloan, Jr., Chair-
man, General Motors Corp.; Benjamin Rush, President, Insurance Company
of North America; Frederick W. Pickard, Vice-President, E. 1. duPont de
Nemours & Company, Inc.; Fowler Manning, President, Air-Conditioning
Division American Radiator Corporation; Robert H. Montgomery, Lybrand,
Ross Brothers & Montgomery; John G. Lonsdale, President, Mercantile-
Commerce Bank & Trust Co.; Clifton Slusser, Vice-President, Goodyear
Tire & Rubber Co.; Samuel W. Reyburn, Chairman, Board of Directors,
Associated Dry Goods Corporation; and many more.

ALEXANDER HAMILTON INSTITUTE, 137 ASTOR PLACE, NEW YORK

To the <
ALEXANDER HAMILTON INSTITUTE,
137 Astor Place, New York, N. Y.

Please mail me, without cost or obligation, a copy
of “Forging Ahead in Business.”




from the first step in obtaining patent to
last step in commercializing your inven-
tion. Practically everything you need to
know is in this book—prepared by ex-
perts with years of training in the patent
field. We have served thousands of in-
ventors in the United States and we can
serve you very reasonably on /iberal termns.

FreeRecord of Invention—MailCoupon

Don’t delay—Ilearn what you must do today
—Send for our FREE book, ‘“Patent Guide”
and FREE “Record of Invention” Blank for
submitting your invention.

Use our I'ree
Invention” form to assist
you in recording the de-
seriptive outline of your
invention and to establish
the date of your invention.

CLARENCE A.O'BRIEN

Patents and the Inventive Field before
proceeding.
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Protect Your
Inventions With
U. S. Patents

MAIL COUPON
FOR BIG 48 PAGE
BOOK AND FREE
FORM FOR RE-
CORDING YOUR
INVENTION

sEND TUUAY'

NVENTION,likeevery-
thing else today, is a
business—you must know
what you are doing. First,
you must know how to
obtain patent—then how
to market your invention.
Don’t move in the dark—
get the complete story of

How To Proceed
Our FREE 48-Page Book takes you

*{2wcorl of

& HYMAN BERMAN

Registered Patent Attorneys
548-H Adams Building, WASHINGTON, D. C.
Please send me your FREE BOOK, ‘‘Patent Guide

for the Inventor’” and your ‘‘Record of Invention™
form, without any cost or obligation on my part.

Name

Address

(Important: Write or print name plainly)

cutters revolving together. After passing
through the crusher the material is flushed
overboard and sinks to the bottom. If this
experimental boat works out satisfactorily,
as present operation indicates it will, addi-
tional units will be built so that the old
method of spraying may be abandoned.

Furr VisioNn Gas Masks

ULL vision lenses, which permit the
wearer to see, read, work, walk and ob-
serve surroundings in safety, feature the new
full vision gas masks manufactured by the
Acme Protection Equipment Company, of
Pittsburgh. The lenses are made of shatter-

N

proof laminated polished plate glass and
afford 90 degrees vertical and 170 degrees
lateral vision.

These new canister masks are available in
both corrugated tube and snout types. The
light weight, all-rubber face piece is fully
molded and cured to master face-fitting pro-
portions. Head harness connections are
strategically located to eliminate all forehead

pressure points, permitting wearing of hat |

or helmet without discomfort.

Another feature of this face piece is the
elimination of the build-up of used (ex-
haled) air in the fresh air ducts. This prob-
lem is met by employing one-way flap valve
ends on the fresh air ducts, which close upon
exhalation.

Full vision gas masks are available with
a choice of elastic, all-rubber or permanent

| non-rubber head harnesses and a wide selec-

tion of canisters covering organic vapors,
acid gases, ammonia, and industrial smokes,
hydrocyanic acid, and all known military

gases and smokes.

WATER REPELLENT
TEXTILES
REATMENT of textile fabrics to pre-

vent wetting or staining by water or
other liquids has been a serious problem of
the textile industry. Lately several new
agents for treating cloth have been developed
which resist wetting and which do not other-
wise change the properties of the fabric.
Some of these are based on the incorporation
of wax or wax-like materials into the fiber
itself and others produce water-repellent
surface coatings on the outside of the in-
dividual fibers. Such treatments have been
developed which are highly resistant to
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AMATEUR
TELESCOPE
MAKING

The Reflecting Telescope
Tools and Materials
Foucault’s Shadow Test
Polishing the Glass

Final Shaping

Finishing Touches
Mounting the Mirror
The Refracting Telescope
Grinding the Lens

Testing and Refining

Mounting the Lens

Adjusting the Telescope

How to Find Celestial Objects

Telescope Housings

Theory of Eyepieces

Types of Eyepieces

Making Eyepieces

De§ign Principles of Mount-
ings

Motor Drives for Telescopes

Solar Research for Amateurs

Making a Spectrohelioscope
and Spectroheliograph

Making Compound Telescopes
Making Optical Flats
Making a Sun Spectroscope

Photographing with the Tele-
scope

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

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

AMATEUR
TELESCOPE MAKING

Postpaid $3.00 domestic
$3.35 foreign

SCIENTIFIC AMERICAN
24 West 40th Street, New York, N. Y.
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laundering and dry cleaning, One of the
advantages of these treatments is that many
stains which ordinarily get on cloth in water
solutions (ink, fruit juices, and so on) can-
not attach themselves to the fibers after
treatment.—D. H. K.

HearT PAIN OFTEN DUE
TO OVERWEIGHT

EVERE chest pain resembling that of
the dread heart malady, angina pec-

toris, is in many cases due to excessive |

overweight, Dr. William J. Kerr, professor
of medicine in the University of California
Medical School, has found.

The huge pot belly, or “bay window,” of
very fat men forces them to adopt an ab-
normal posture which cramps the chest,
causing breathlessness and preventing the
heart from getting a normal supply of oxy-
gen. Severe pain and low blood pressure
accompany the condition.

The pain and other features clear up |

when the weight is reduced and the posture
brought back to normal, Dr. Kerr found.
Diet, exercises, and properly fitted abdomi-
nal belts are used in the treatment.—Science
Service.

DEADLY

URING 1937 there were de-

livered to the United States
Army 410 airplanes twice as large
as their immediate predecessors.

Is TELLURIUM LicHT
ComiING?
IGHTING engineers have discovered

how to change an odor worse than gar-

lic into a light closely resembling sunshine,

the Journal of the Franklin Institute re-
cently reported.

Three researchers of the Westinghouse

Electric & Manufacturing Company’s light-

Predicting a new lighting system?

ing division laboratories reported in the
journal the results of a year’s experimenta-
tion with tellurium vapor as an artificial
light source.

Dr. J. W. Marden, Dr. N. C. Beese, and
George Meister demonstrated that telluri-
um, a semi-metallic element which produces
a “garlic breath” if inhaled, gives off a con-
tinuous spectrum, when incandescent, like
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A Partnership of
SCIENCE and ART

If there is such a thing as a hotel being the expression
and the essence of the finer aspects of the life of a city,
surely it is no immodesty to claim that distinction for
The Waldorf-Astoria.

Here, not only the art of living luxuriously, but the
science of living wisely and efficiently, and therefore
economically, come to fruition in such a totality of ad-
vantages as only art and science together could achieve.

Science is the source of its creature comforts, but
what most endears it to the world is its knowledge

and its practice of The Art of Home!

THE

WALDORF-ASTORIA

PARK AVENUE ¢ 49TH TO S0TH ¢ NEW Y ORK
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The Editors Recommend

Best Sellers in Science

. SCIENCE EXPERIENCES WITH HOME EQUIPMENT—BYy C. J. Lynde.

A book of 200 simple home tricks based on physical laws, each experiment being illustrated
and its principle explained.—$1.35 postpaid.

. NEW FRONTIERS OF THE MIND—BYy J. B. Rhine.

In plain, straightforward, and entertaining style, the experiments at Duke University (ESP)
are discussed in this volume. Plain science, no mysticism.—$2.65 postpaid.

. THE HANDY MAN’S HANDBOOK—BYy C. T. Schaefer.

Fourth edition of a very popular book—-a practical manual on the use of tools and how to do
all sorts of odd jobs around the home.—$1.15 postpaid.

. AIR CONDITIONING IN THE HOME—BYy Elmer Torok, M.E.
Fundamental principles of air conditioning. Various kinds of equipment and what each will
do, and how the equipment is installed and operated.—$3.20 postpaid.

OUT OF THE TEST TUBE—By Professor Harry N. Holmes.

A popular and most readable exposition of chemistry in relation to modern life and industry.
Equally as interesting to the layman as to the chemist.—$3.20 postpaid.

6. NEW WAYS IN PHOTOGRAPHY—BYy Jacob Deschin.
The whole range of amateur photography including such things as trick photography, photo-
murals, retouching, infra-red, and a number of other divisions that will not be found else-
where discussed in as clear and concise a manner.—$2.90 postpaid.

7. MAKING PICTURES WITH THE MINIATURE CAMERA—BYy Jacob Deschin.
Packed solely with how-to-do-it material—no frills, all meat and bones. Tells exactly how to
handle your camera under varying conditions. Light, composition, and technique are stressed.
49 full-page photographs.—$3.15 postpaid.

8. ZERO TO EIGHTY—By Dr. E. F. Northrup.

A great scientist discusses with much imagination but with a solid scientific foundation

a trip to the moon, his own experiments, and inventions made to prove his theory. Many
scientists have called this an enthralling volume.—$3.20 postpaid.

. RADIO CITY STAR AND CONSTELLATION FINDER—BYy James S. Andrews.
Not a book but a cardboard, printed, rotating device which automatically shows the stars as
seen atdany hour in the year. A help in learning the constellations. (Formerly 85¢)—60 cents
postpaid.

10. WILD FLOWERS—By Homer D. House.

This superb book has 364 color plates and 340 pages of text. Hundreds of wild flowers in all

parts of the United States can be identified through the pictures and the descriptions which

were written by this noted authority. Formerly $7.50. Now $4.45 postpaid.

11. THE NEW MAGICIAN’S MANUAL—By W alter B. Gibson.

Contains over 100 complete and easily followed instructions for tricks of parlor magic. A
bound-in envelope contains all the actual apparatus needed for these tricks.—$3.25 postpaid.

12. FREEHAND AND PERSPECTIVE DRAWING—By Herbert E. Everett and
William H. Lawrence.

An explanation of the perspective of simple forms and more complicated ones such as, for
example, a nany-gabled house, elaborate column capitals, and floral designs.—$1.65 postpaid.

13. PHOTO-MARKETS (Seventh edition).
A “make money with your camera’ book of 112 pages telling what to shoot, how and where,
with directions for submitting photographs to magazines. Over 1800 markets listed.—50 cents
postpaid.
14. SHIPS OF THE WORLD’S BATTLEFLEETS—Edited by Pay-Lieut. Comdr.
E. C. Talbot-Booth, R.N.R.

Essential facts regarding the principal ships in the navies of the important powers, with de-
tails of construction, silhouette drawings, and a large number of photographs.—$1.65 postpaid.

15. THE MYSTERIOUS UNIVERSE—BYy Sir James Jeans.
Covers a remarkably broad territory, touching on everything new in modern physics, as-
trophysics, and cosmology. Many@men of science now are leaning toward a non-materialistic
interpretation of the universe and Jeans is one of these.—Formerly $2.40. Now $1.15 postpaid.

16. THE ROMANCE OF ASTRONOMY—BYy Florence A. Grondal.
The author writes for the average reader who would like to know more about the stars and
the planets. Her book brings to life the facts of astronomy through picture and story. Illus-
trated with striking photographs and diagrams.—Formerly $5.00. Now $1.85 postpaid.

SNAKES OF THE WORLD—BYy Raymond L. Ditmars.
Probably the most readable, attractive and extensive discussion of the subject yet offered to
the general reader. It discusses the more than 2000 different kinds of snakes. A superb
collection of illustrations.—Formerly $6.00. Now $2.10 postpaid.

18. SAILING CRAFT—By Edwin J. Schoettle and Others.

An authoritative account of sailing craft by experts. Chapters on boat designing, catboats,
racing scows, 15- and 20-foot sneaks, Wee Scots, models and the sailing of models, etc. A
book for everyone who likes boats, sails boats, or owns a at.—Illustrated.—Formerly $12.00.
Now $2.75 postpaid.

—

(3]

w

S

o

=}

17.

-

19. MANUFACTURE OF WHISKEY, BRANDY, AND CORDIALS—By Irving
Hirsch, LL.B., LL.M.

A mine of information on all phases of distilling all types of liquors, for the expert or
apprentice distiller.—$10.20 postpaid.

20. THE ADVANCING FRONT OF SCIENCE—By George W. Gray.
“He sweeps the whole horizon of science from astronomy and physics and chemistry to
biology and its branches.” A Scientific Book Club selection.—$3.20 postpaid.

21. GETTING ACQUAINTED WITH MINERALS—By George Letchworth English.

Aimed specifically at the amateur collector—how to go about collecting, what to do, and
what not to do.—$2.65 postpaid.

22. THE MOON WITH THE NAKED EYE AND FIELD GLASSES—By C. N.
Joyner, B. E.
Chapters of general interest, an index to lunar features, a large folding map of the moon.

and 11 five- by seven-inch photographs of the moon, each faced by a key chart. 135
pages.—$3.00 postpaid.

ScienTIFIC AMERICAN, 24 West 40th Street, New York City

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

.................................. These are from your April advertisement.

APRIL - 1938

sunlight, instead of a line spectrum as ordi-
narily found in metallic vapor lamps.

“I don’t know what its possibilities are,”
commented Dr. Marden, “but the idea of
duplicating sunlight is a gorgeous thing to
dream about and the spectral color distribu-
tion from blues through white to yellow
may make the tellurium vapor lamp ideal
for certain special applications.”

Dr. Marden gave tellurium a demonstra-
tion workout in an inverted U-shaped bulb
equipped with a reservoir containing inert
neon gas which is used as a starter. The
bulb is made of quartz because glass would
not withstand the tremendous temperatures
developed in the liquid tellurium and would
turn black as a result of the chemical action.

Tungsten wire was used as the external
connections of the tube, attached at the
two ends of the “U” and completely im-
mersed in the liquid tellurium pools in the
bottom of the tube, When the lamp burned
brightest the temperature at the electrodes
varied between 1300 and 1500 degrees
Fahrenheit, two-and-a-half times hotter than
molten lead.

Heat is one of the most serious problems
that have to be solved before the tellurium
vapor lamp can be put to a practical use.
“It has been found,” Dr. Marden pointed
out, “that a very high efficiency will be
possible once we find a container that will
withstand the chemical action and the heat,
and still let the light through. For the pres-
ent, quartz is the best container we have
found.”

Like many developments of the research
laboratory, the tellurium vapor lamp has
arrived before the practical demand has
materialized. But, as Dr. Marden comment-
ed: “It’s our business to pry into every type
of discharge we can imagine as a source of
light.”

For the time being, the new lamp will re-
main a laboratory curiosity, but it is an-
other step forward in man’s search for the
best light.

DIRECTORIES
EW YORK CITY’S five alpha-

betical phone directories, of
which more than 1,500,000 copies
are distributed in the city, would
fill a book shelf 50 miles long.

ELECTRO-PLATED
PrasTICS

Y a new process of electroplating, de-

veloped in England, metals may be
deposited on molded plastic articles to pro-
duce decorative or protective effects. Cop-
per, brass, nickel, chromium, silver, and
rhodium have been successfully applied.
The process supplements that of molding the
plastic around a metal core or skeleton as
now practiced to give the finished article
strength greater than that of the plastic
alone.

The combination of metals with the many
colors available in modern plastics places
at the disposal of the molder and fabricator
an entire new range of decorative effects.
With metals varying in color from copper
and brass to silver and chromium can be
combined the many colors of clear and trans-
lucent plastics to give effects heretofore
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impossible. The new method permits de-
positing the selected metal on any desired
parts of the molded article.

Aside from decorative possibilities, the
electroplating of metals suggests the use of
the new technique as a protection for plas-
tics under conditions which might otherwise
destroy them. Alkali resistance is imparted
by nickel plating and both rhodium and
chromium resist solutions containing salts
and some acids. It is thus possible to line
containers molded of plastics with metals
which resist corrosive action of their con-
tents, when that is necessary.

The new finish permits many articles to
be made of plastics of light weight which
hitherto have been die cast—D. H. K.

TAXES

ORTY cents of the motorist’s

tax dollar is spent on highways,
25 cents is allocated to local units,
16 cents is diverted to non-highway
uses, 14 cents goes for payment on
debts, 4 cents for collection and
administration expense, and 1 cent
for state police.

AIr ConbprTioNInGg CuTts
EmproyvEeE Loss By
RepucIiNG SICKNESS

0SS of employee’s services from colds and
other respiratory illnesses has been cut
from an average of 2.2 days to 1.6 days dur-
ing the past year in the air-conditioned

offices of Procter and Gamble Company, |

manufacturers of soaps and allied products.

This company occupies five floors of the
Gwynne Building, 13-story Carrier air-con-
ditioned structure in Cincinnati. The soap
manufacturers were the first to install air
conditioning, their success with it leading to
the complete building installation.

LuMINESCENT PAINT
_]_ ON-TOXIC, non-flammable luminescent

paint which contains no radioactive
material is now on the market. The princi-
pal constituent is calcium sulfide which,
when exposed to light, subsequently glows
in the dark. This paint can be applied to
metal, glass, cloth, paper, wood, and almost
any other common material.—D. H. K.

ErecTRIC EYES
ProreEcT HUMAN EYES

EALIZING the vital part played by ade-

quate and uniform illumination in any
work requiring close concentration and
mental effort, General Electric engineers
have devised an inexpensive photo-electric
lighting control that keeps the light in a
room or building at the proper level for
satisfactory work.

Fatigue and poor work because of eye-
strain can easily be eliminated when suffi-
cient light is provided. Persons working
in a room where automatic lighting control
is installed are free to go about their work
without being interrupted or annoyed by
poor light. When artificial light is needed
to keep the illumination at a pre-determined
level, the lights are turned on automatically.
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BUILDING
24.26 WEST 40TH STREET

Opposite New York Public Library—Facing Bryant Park
NEW YORK CITY

OFFICES “~»
INDIVIDUAL FLOORS

AVAILABLE
NORTH LIGHT « FRESH AIR ¢ SUNSHINE

The maximum in Transportation Facilities. The

minimum in traffic congestion. The highest type of

service and tenant occupancy. Rentals have been ad-
justed to meet the requirements of today.

CROSS & BROWN COMPANY
Agent

270 Madison Avenue, N.Y.C. CAledonia 5-7000

Experimenters — Schools — Field Workers

An Accurate Balance at a Price Within the Reach of All

s

L ggn‘snﬁve to 1/100 gram
: Bl e | : eighs up to 100 grams
‘ Compact—No loose parts
Modern, durable construction
Small convenient size
Handsome streamline design

sRise FOBE CEnTERER !

x \zeua‘m‘&\&xﬁz . Now permissible for auxiliary use in
R drug stores (N. Y. C. Serial B17.)

NEVER BEFORE A BALANCE WITH ALL  ample for the delicate weighings made in
THESE EXCEPTIONAL FEATURES! the usual course of teaching, organic

Finest Quality—Made of tested materials. ~ Synthesis, experimental work, compound-
Its construction will appeal to laboratories ing, photographic work, etc.

desiring the best equipment. The Bakelite
cup is unaffected by practically any sub-
stance that can come in contact with it;
the tool steel knife edge and agate bearing
will give long life and accuracy.

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

Extreme Sensitivity—Weighs to one deci-  Its small size makes it possible to carry it
mal point farther than the usual low-  on inspection and testing trips at a dis-
priced counter scales and serves nearly tance from the laboratory. It is small
every laboratory purpose short of precise  enough to be carried under the arm or in
analysis. The capacity of 100 grams is  an overcoat.

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

BENNETT BALANCE—$8.00 plus 40c Postage
Tech Editorial Service, 26 West 40th Street, NewYork,N.Y.
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HIAN
ool of 100/ Uses

A Whole Shop Full
of Tools in One

For work on all met-
als, alloys, bone, res-
ins, plastics, glass,
stone, wood, etc. Uses
200 different acces- : 1
sories to grind, drill, =
cut, carve, sand, saw,

engrave, sharpen clean

polish, etc. Saves hours of tedious
hand work. Plugs in any socket AC
or DC, 110 volts. -

STANDARD MODEL
A sturdy little helpmate. Weighs 1 pound,
13,000 r.p.m. $10.75 postpaid, 3 Ac-
cessories Free.

DE LUXE MODEL
Fastest, most powerful tool of
its type and weight, 12 ounces.
25,000 r.p.m. $18.50 postpaid,
6 Accessories Free,

GET A DEMONSTRATION
at your Hardware, Department
or Tool Dealer or order either
Model on 10-Days, Money-Back
Trial. Catalog I'ree.
CRAFTSMAN’S PROJECT BOOK
Easy working plans for making many interesting and
unusual projects, 25¢ stamps or coin.

Chicago Wheel &Mfg.Co.,1101 W. Monroe St., Dept.E, Chicago, 11l

[J Send Catalog [J] De Iuxe Model SA-1
(] $10.75 Model ] I'roject Boolk [0 Send C.0.D,
Name.iciiivonisisiiisisnmiiosmata
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DON’T PASS UP THIS

OPPORTUNITY

GET A FREE HOME TRIAL . . .

for every member of your family. Without risking
a single penny—prove that the students in your
family can write faster—get higher marks! Prove
that you can set your ideas and reports down on
paper in a modern manner—make more money.
Prove that Mother can take care of her social
correspondence easier—help everyone.

SEE what a latest model, factory-new Royal
Portable can do for you—for everyone in your
family. Then own it on your own terms—cash,
or only a few cents a day including carrying
charges. Mail the coupon today!

ONLY A FEW CENTS A

No extra cost! Handsome, durable,
all-weather, triple-convertible CAR-
RYING CASE, FREE! Royal’s IN-
STANT TYPING CHART. Latest invention—it
shows you, at a glance, how to type right.

FREE!

ACT NOW' Get up-to-the-minute facts!

®*  Mail the coupon today. See for
yourself how Royal’s standard, full-sized key-
board, Touch Control, Finger Comfort Keys,
Centralized Controls and many other office type-
writer features help make typing easier. See why
more and more families are Royal owners.

CLIP! MAIL COUPON TODAY

ROYAL TYPEWRITER COMPANY, Inc. |

| Department B-452, 2 Park Avenue, New York, N. Y.
Please tell me how I can own—jor only a few cents a day—a latest |
I model Royal Portable—complete with free Carrying Case and Instant
Typing Chart. |
| Inowown a—__________Typwriter, Serial No. .
I Tell me how nuch veu will allow on itas (*A=1l allowance on a Royal I
Partable. I
| ) S P s PN S b R — I
' ity - = fat
d
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When enough natural light is available to
provide this amount of illumination, the
artificial light is turned off.

This desirable control of the lighting in
aroom is accomplished by means of a photo-
tube, or “electric eye,” application. A photo-
tube is set up so that the natural light
coming through the windows falls on the
tube. Any difference in the amount of light
striking the tube causes a change in the
amount of current flowing in the tube. This

current change is amplified by a standard |

radio tube so that it is of sufficient magni-
tude to operate a relay which in turn oper-
ates the lights.

NEw LETTERS FOR MoOVIE
TiTLING

ETTERS cut from sponge rubber % of
an inch thick, painted either silver or
black on their faces, and having an ad-
hesive back which never wears out have
just been placed on the market for use in
composing titles for movies or still pictures.
The letters are deep-cut block letters in
two sizes—1 inch and 1% inches tall. They
may be pressed into position on any smooth
surface, the adhesive gripping firmly. They
are as easily removed and used again in
another set-up.

For titling amateur movies or still photo-
graphs these letters may be mounted on
translucent glass panels to give interesting
effects with back lighting, or may be side-
lighted to give an exceptionally strong re-
lief effect. These Spell-O-Tex letters are
made by Besbee Products Corporation and
distributed through most of the leading pho-
tographic supply houses.

STAINLESS STEEL
HeavTH BATH
TAINLESS steel is filling another need

in medical equipment—this time for the
cabinets of electric steam vapor baths, used
in the treatment of human ailments requir-
ing moist or dry heat. Applications of steam

Health baths are given in a reclin-

ing position in this new cabinet

vapor, including oil, menthol and sulfur
mixtures, may be given to patients while
they are in a reclining position.

The new cabinet is manufactured by the

Electric Hotpack Company, Inc. Twenty- |
two-gage Armco 18-8 stainless steel, manu- |

factured by The American Rolling Mill
Company, is used for the entire covering.
During two years of experiments, it was
found that stainless steel was the only metal
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ARISTO
Industrial
Timers

Accurate, highest
quality, T7-jewels.
Anti-magnetic. Used in factory time studies.
One revolution of 100 divisions in 1-minute.
One of our many industrial timers. List
$19.00, special—

oncy $13.30

ARISTO
Wrist
Chronograph

Highest quality, 15-jewels. Dressy—stainless steel
case. Perfect timepiece; Chronograph features for
laboratory, factory, aviation, sports. Hundreds of

other uses. “Time out” but-

ton. List, $38.00, special........ ONLY $26.60
Sent postpaid, check or money order, or send
for catalog. Unexcelled Repuir Service on all
makes. Money Back if not satisfied in 10 days.

ARISTO IMPORT CO., Inc.

630 Fifth Avenue, New York City
wrtier, ud\l in 8. A, The d]unmlmn
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Experimental and Model Work
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Gilson Slide Rule Co., Stuart, Fla.
Fine Instruments and Fine Machinery
Inventions Developed

Slide Rule Makers since 1815
Speeial Tools, Dies, Gear Cutting, Ete.

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

The Apex Slide Rule

ks 84" in din. The C Sealo is 25" longand
gives anawers with great precision. It has
weulin s the Midgot, deseribed

Established 1853
Corn Exchange

Bank
Trust Company

13 WILLIAM STREET

and

73 Branches located in
Greater New York

Member of the Federal Deposit Insurance
Corporation
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PANCRO

A New and Improved
REFLECTING SURFACE

Pancro Mirrors, made by depositing an aluminum
alloy in a high-vacuum evaporation chamber
(alloy and process patented), have these advan-
tages: highest known Reflection Coefficients,
including ultra-violet region; practically Untarn.
ishable under ordinary atmosphenc conditions ;
most Durable of the surfacing-metals, therefore
ideal as an unprotected first surface.

Pancro has proved superior for: telescope, galvan-
ometer, ophthalmic, etc., mirrors; semi-transparent
(beam- splmer) mirrors for color cameras ; projec-
tor and light reflectors of all types ; an all re-
flecting surfaces—*'first’* or ‘‘second’’.

Pancro is now obtainable at prices comparable to
other quality mirrors which do not possess the
combined advantages of Pancro.

For FREE copy of descriptive booklet, prices and
complete information, WRITE—
INC.

PANCRO MIRRORS,
Dept. A 30 Glendale, Calif.

'Maﬂﬁ“‘“ POCKET SLIDE RULE

|l With A-B-C-D Seales. Multiplies, dl-
1/_,, vides, squares, takes square root, ﬁnds
circumference and area of circles. 6 inches
long—thin construction. NO WOOD OR CELLU-
LOID. Fits in vest pocket. Send $1 in cash, money
order or check ($1.25 Canada and foreign countries) and re-
ceive slide rule with genuine leather case and instructions.

M. MANHEIM CDMPANY, Inc,

Box A-3
15 E. 26th St. New York, N. Y.

ARMY-NAVY Bargains

$ .75 Cart. belt..
$1.50 Flint pistol.
S. Hunting knife......
Springfield nﬂe 50/70 ...$3.50
New 1938 catalog, 286 pages of pistols, armor,
guns, daggers, etc., mailed for 50 cents. Special cir-
cular for 3c stamp. Established 1865.

FRANCIS BANNERMAN SONS 501 Broadway, N.Y.C.

GEARS

In Stock—Immediate Delivery

Gears. speed_reducers, sprockets, thrust
bearings, flexible couplings, pulleys, etc. A
d inourCh

Haversacks
Machete-bolo .
Army saddle.

Canalso quote on special gears of any | kmd
Send us your blue prints and inquiries.

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

ELP ror INVENTORS!

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

CRESCENTTOOL COMPANY, Dept. H,Cincinnati, 0.

I SELL PATENTS

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

CHARLES A. SCOTT

Established 1900
773 SA Garson Ave.

Rochester, N. Y.
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that met all of the requirements for this new
product.

Special features included in the new type
of cabinet are thermostatic heat control,
automatic water control, automatic steam
control, builtin showers for hot and cold
water, and infra-red ray units.

The machine is used for artificial fever,
pneumonia, high colonic irrigations, flesh
reducing, neuritis, rheumatism, infantile
paralysis, asthma, high and low blood pres-
sures, sprains, fractures, breaks, and general
health baths,

PockET LETTER SCALES

T is always embarrassing to mail letters
or packets and have the recipient pay
additional postage merely because we guess-
ed the weight. Manufacturers of new pocket

I CORaT
LTI e
EWICASE, fLLe

Convenience in letter weighing

scales had this in mind in developing this
handy little device in a size that busy execu-
tives, salesmen, and travelers can carry in
their vest pockets. These scales, developed
by the Autopoint Company and called Pos-
talett, will weigh letters or packages from
half ounce to half pound. The accompanying
illustration indicates that it is as simple to
use as is the fisherman’s spring balance.

ErLEMENTS BEYOND
No. 92

F youlook in any chemistry text book that
is not just fresh off the presses, you will
find a table of the chemical elements that
ends at uranium, number 92. That is the way
the chemical elements, building stones of
everything around us, were first arranged
back in 1871 by Mendeleeff, the Russian,
and Meyer, the German, to form the periodic
table. [
There was no place for elements heavier |
than uranium, the 92nd. Yet science has dis-
covered not one but at least four such “trans-
uranic” elements. Little wonder they were
not discovered earlier, for the discovery was
dependent upon creating them first and this
was done only through the use of the neu-
trons, discovered in 1932, to produce arti-
ficial or induced radioactivity, a possibility
first realized only as recently as 1934.
Prof. Enrico Fermi of Rome was the first
to make one of these super-heavy elements
by bombarding uranium with neutrons. Ura-
nium is the radioactive parent of a whole
family of lesser elements and its fame
comes from its natural and constant disinte-
gration. But under neutron bombardment,
occasionally one or more of the neutrons

* A brand new Evinrude . . .
amazingly light, handy and
powerful. exghs only 16
1bs., and cruises 3 hours
on a single fill! Literally
packej with big-value
features including
famed Hooded Power
— Evinrude Co-Pilot
— Underwater Silenc-
ing. Starts instantly!
— spins_into action
with a flick of the
' starting cord. Costs
less than 3¢ an hour to
operate. Send for catalog!

ELTO PAL only $37.50
Elto PAL (built byEvin-
rude) weighs only 14
pounds, and drivesboats
at twice the speed of
oars. Elto ACE, $47.50
— the husky Handi-
| twin,only $67.50. Each
an outstanding value!
Address EVINRUDE
MOTORS, 5434 N,
27th St. Milwaulkee

|\ Prices F. 0. B, Factery

BINT ad MOTOR
SELECTOMy, T}

Boat- nnd Mo-
tor Selector,

EVINRUDE OUTBOARD

MOTORS

INDUSTRIAL COURSES

Evening courses for non-technical busi-
ness men in Paints, Resins, Metals and
Alloys, Industrial Inorganic and Organic
Processes, one evening per week each in
Philadelphia. Classes in New York and
Wilmington after February 15th.

Elementary and advanced courses by mail.

Francis WuM. BrownN, Pu.D., Director

INDUSTRIAL CONSULTANTS
3404-6 Baring St. Philadelphia, Pa.

THE HANDIEST

POCKET KNIFE
EVER DESIGNED!

® Neat, handy, useful and durable
...Brass frame, heavily chromium
plated..Blade of finest razor steel.

éﬂfldtl o« e Jﬂtdcl‘l.Cdl

Graceful design, light weight; fine
enough to wear on your silver,
gold or platinum chain.

?Atee é[dﬂgeé ln one

P d or
with one hand. No broken
fingernails.

one of 3lengths
« » teally three
blades in one.

GUARANTEED TO PLEASE

THE CHRISTY CO Fremont, Ohio
Enclosed is $1.00 for aChnsty Sport Knife.
If I am not entirely satisfied, I may return
it and my $1.00 will be refunded. (Ohio
orders add 3c for sales tax.) This offer
good in U.S.A. only,

SM-1
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Monastery
Secrets

THE FORBIDDEN
KNOWLEDGE OF TIBET

What strange secrets of nature are
locked within the mountain fast-
ness of Tibet? What control over
the forces of the Universe do these
cloistered sages exercise? For cen-
turies the world has sought to know
the source of their power—to learn
their mastery of life, and their faculty
for overcoming problems with which

the masses of mankind still

struggle. Have they sel-

fishly deprived humanity
of these rare teachings?

WRITE FOR THIS
FREE BOOK

Like the streams that
trickle from the Him-
alayan heights to the
plateausbelow, the
greattruthsof these
brotherhoods have
descended through the
ages. One of the preserv-
ers of this wisdom of the
sages is the Rosicrucian
Brotherhood (not a re-
ligious organization). They
invite you to write today for
their FREE Sealed Book,
with its amazing revela-
tions about these mys-
teries of life. Address:
Scribe C.N.O

The ROSICRUCIANS
AMORC
SanJose,Calif.
U.S. A,

Makes adding easy. It's accurate,
quick, durable and easily operated.
Capacity 8 columns. Save time, brain
work and_errors. 85,000 pleased
3 owners. Fully guaranteed. Price
$3.75 delivered. Agents wanted.

J. H. Bassett & Co. » Dept. 24, Box 302, Aftadena, California

“Don’t-Snore”

Device for snorers and mouth-breathers. $1.00

postpaid. Satisfaction or money back.
S. N. THAXLY Co., Washington, D. C.

gic Rod glows
Spinthariscope:
Cutting & Sons

See atoms
48 W St.

explode ........... $2
Campbell, Calif.

Spectroscope and book of 120 experiments $2.50
Telescope clearly showing moon craters $I
Stroboscope with motor, neon lamp and book $1
Fun book, 200 stunts with 110 volts $1
in six colors in the dark $1

sevea. . EASY
INEXPENSIVE

ATURE'S hxddm miracles clearly

led th h this Woll

rect,postpaid (or  FREE
C.O.D.). Money- BOOK!
back guarantee. i
Send for FREE g1

425
POWER

microscope—only mncroscope with 425
power for $20. Magnifies from 100 to
425 diameters, in steps of 25. Easy to
use. Ideal for photomicrography. Also
150-power at $14.50—magnifies from
70X to150X. At stores or di-
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sticks, in effect, in the heart of the uranium
atom. The uranium is transmuted into a
heavier element.

All of the newly-made elements are very
short-lived. They break down radioactively,
but they disintegrate much faster than ra-
dium. Half of the quantity is changed (what
the physicist calls the half-life period) in 16
minutes for the most fleeting to three days
for the most stable.

With such short lives, it is little wonder

naturally. When the earth was very young
and freshly carved from the sun, it may
have had these elements which have long
since disintegrated.—Science Service.

“HoLrLow-AIR” ATOMIZER
Heap

ODAY more and more paint and enamel-
ing jobs are being done with spray guns.
There are, however, some synthetic enamels,
lacquers, and paints which are very difficult
to atomize and yet must be applied with a
uniform width and smoothness in order to
avoid sagging and “orange peeling.”
A new atomizer head which has two im-
pinging jets of “hollow air” instead of the
solid jets heretofore used in paint spray

How the new atomizer works

guns, is said to be capable of atomizing the
more difficult materials and to prevent the
defects so common with ordinary spray
guns. This new device, made by the Alex-
ander Milburn Company, operates with the
usual air pressure and siphon or force feed.
The jet of liquid blown from a central orifice
passes between and is atomized by two
rotating jets of air which face each other
from opposite sides of the central orifice. It
is said to enable the operator to apply syn-
thetic paints with a fan spray of uniform
width, without splitting, giving good atom-
ization between extremely wide limits.
Working with the gun at the normal dis-
tance of six to ten inches from the work,
satisfactory spray widths of 18 inches or
more are obtained.

that the elements beyond 92 do not exist .
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Write « SPEAK+*Read

ANOTHER LANGUAGE

Give yourself the most precious gift
of all—a NEW LANGUAGE—or
endow a dear one with the ability
to speak, read and understand

FRENCH * GERMAN
ITALIAN ¢ SPANISH

or any of the 23 lanquages offered by
the Linguaphone Institute.

The quick, easy way to acquire native
accent and perfect fluency at home
under the greatest language masters.
Linguaphone Courses are used by Amer-
ica's foremost actors, singers, writers,
teachers and thousands of the public.

Send for FREE Booklet

LINGUAPHONE INSTITUTE
20 Rockefeller Center New York City

WHY NOT $pend, sorne.
summer, fall,

gathering butterflies—insects? 1 buy hundreds of

kinds for collections. Some worth $1 to $7 each,

Simple outdoor work with my Instructions, pie-

tures, price list. Profit—Pleasure. Send 10c_for

xllu«zruzed Pruspectus before sendmg bunerﬂleﬁ
Sinclair, Dealer in Ins:

Dept. 36 Box 1830, San Dlego, Calif.

For Lists of Manufacturers
Minimum Charge, $1.00

WRITE TO
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24 West 40th Street, New York, N. Y.

Used Car Secrets Revealed

Inside facts on how to buy. USED CAR VALUE GUIDE
gives the ‘‘dope’”; confidential; proved by experience. Send
25¢c to AUTOMOBILE RESEARCH BUREAU, Dept. I-D,
520 N. Michigan Ave., Chicago.

Rapio Waves Ko
INseEcT PESTS

AVING recently received from an
Italian Government bureau request for
further information on the article carrying
the above title which was published in our
May, 1933, issue we asked the author of
that article, Mr. J. H. Davis, of the Balti-
more and Ohio Railroad Company, the pres-
ent status of the work in this field. It will
be recalled that the article pointed out that
considerable success had been achieved in
the destruction of all insect life and insect
eggs in shipments of grain by subjecting the
grain to short wavelengths. Mr. Davis has
answered, in part, as follows:
“Since the publication of my article in

STEREO-MIRROR
Art and Beauty Aid

The modern NON-CONCAVE, faultless magnifying
mirror. This SCIENTIFIC MIRROR gives a brilliant
and uniformly enlarged image of every picture or
photograph, with an astounding perspective. Pictures
and photographs can be thoroughly studied, under-
stood and enjoyed—they appear almost life-like.

A precious adjunct to ladies’ dressing sets. Ladies

call it: Beauty Mirror!
Price $2.25 (for a short time)
Send for literature
NU-MIRROR CoO. BRIDGEPORT, CONN.

SUPER TOOL OF 1000 USES

DRILLS, GRINDS, POLISHES,
SHARPENS, SANDS, SAWS,
CARVES ~ easily, i

m-::ﬂ; i

nd
Sncv

You ean do almost anvthing wwh
thc ‘WHIZ ELKCTRIC PO
TOOL. Sharpen knives, smmrs
tools; grind axes, dies, molds; re«
move paint.rust from auto-fenders, woodwork, and
smoo th rougl\ surfaces; finish off
dwork; Saw metals,
wood; dr|llholes in nteel wood; etchglass; polish
metals: and JOOL other jobs—in the home-—
workshop o!' fnctory Ready to work the instant
you plug it into any hght socket-—110 volt, AC or
DC-—has powerful motor. 3 inch chuek, ball bear-
ing thrust. S'lAND ARD MODEL with Normal
peed (uses 50 different accessories) only $6.95.
FREE Acceﬁsorv outfit (worth $2) includesset of drills, mounted
. grinder, sanding discs. cutting wheels, mounted brush,
polishing whee etc FREE with each outfit ordered NOW. We p?y
postage. C.0.D. 'if desired, 10 Day Trial Money Back GUARANTEE!

SPECIALZ2-SPEED MODEL, combines Nor-

mal Speed and High Speed in one outfit
(useﬂ200 different accessories) ,only $8.95 com-
plete, including same set of accesscries FREE.

Paramount Prod. Co., Dept. 4-P, 48 W. 48th St.,, N. Y.

mctals
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at the TOP OF THE POCONOS

1800 ft. high
in the famed Pocono Mountams Sporty

Here’s golf at its best .

terrain, magnificent vistas, play from
May to November. At the modern Inn
you'll find congenial surroundings—best
of food—complete hotel service. Full en-
tertainment program—tennis—riding—
bathing—boating. Write today for illus-
trated booklet to

Herman V. Yeager, General Manager

P0c0N0 MANo Pocono Manor P. O.

PENNSYLVANIA
N. Y. OFFICE: 522 FIFTH AVE. VAN. 3-7200

Independent and Unbiased
INSURANCE SURVEYS
AND ANALYSES

Unaffiliated and confidential
audits of entire set-ups, as-
suring coverage needed at
lowest cost, by a business and
engineering synopsis.

L. S. TREADWELL & CoO,, INC
INSURANCE ENGINEERS

116 JOHN STREET NEW YORK

Pulsating Current
Impedance

A resistance 6 and an inductive
reactance i4 give an alternating
current impedance of :

6 + i4
and a direct current impedance
of::
6+ ({4)X0=6
The impedance for a pulsating
current formed of the alternating
and direct currents will be:

(6 +id)&6=6+1i2 + j2

ARITHMETIC OF THE
ALTERNATING

by ROBERT A. PHILIP
Price Three Dollars

THE MONOGRAPHIC PRESS
106 Washington Street, Fairhaven, Mass.

SCIENTIFIC AMERICAN

Scientific American, we have continued our
research work with special reference to the
study of the effects on many kinds of seed
irradiated by high-powered short radio
waves and have found that under proper
exposure as to field strength and wavelength,
seeds so irradiated show enhanced germina-
tion, growth, and yield properties.

“In the case of wheat seeds with which
one of the leading universities has been
experimenting for about 44 years, the in-
creased yield compared to the control sam-
ples showed an 8.5 percent increase where
exposed to 42 megacycles and a field
strength of about 2000 volts per lineal inch
for a period of eight to ten seconds.”

BENDABLE TIRE VALVE

NEW valve for motor-car inner tubes
may be single bent to any desired angle
to fit any type of automobile wheel. The
valve insert is made of special metal tubing
that will always assure correct hand bend-

A versatile tire valve

| ing and will not close the air passage. The
base of the valve is prepared for vulcaniza-
tion to the tube and it may be bent before
or after it has been applied. This item, de-
veloped by A. Schrader’s Son, offers a big
advantage to dealers, eliminating the neces-
sity of stocking several styles of angle valves.

SPrAY DRYING PRODUCES
TiNny BuBBLES oF MILK,
Eccs, or Soap

HE new methods of spray drying, which

are used for milk, eggs, soap, potato
flour, or blood, were described recently at
the 4th Chemical Engineering Symposium
held at Pennsylvania University.

If you have ever used any of these dried
products, you may have noticed that they
may come in the form of tiny, solid bubbles
which are light and hollow. It is spray dry-
ing which produces this unusual form. Addi-
tional solubility attained when one wants to
put the dried product back into an edible
or usable form is a merit of the method.

Ben B. Fogler and Robert V. Kleinschmidt
of Arthur D. Little, Inc., described new tech-
niques. It takes only from 15 to 30 seconds
for little liquid bubbles of the material to
be dried into solid spheres, they indicated.
Great towers, sometimes two stories high,
are employed. The sprayed solution comes
in the top of the tower and drops by gravity
during the drying.—Science Service.

This Way Up—

With a Sedgwick Electric Elevator in your home
your guests, too, need not climb stairs. Just step
in the car, push the button and enjoy a short,
smooth ride without a breath-taking climb. . . .
Practically effortless hand operated elevators
also for those who prefer individual convenience
at minimum cost. . . . And the Sedgwick Stair-
Travelor illustrated below. Endorsed by physi-
cians for patients who cannot or should not climb
stairs. Our 45 year experience assures your com-
plete satisfaction. SEDGWICK MACHINE
WORKS, 155 West 15th St., New York.

Sedguick

RESIDENCE
ELEVATORS

Also
Dumb W aiters
Trunk & Fuel Lifts

ILLUSTRATED BOOKLET %

% WRITE FOR

68 Vages of

FACTS ABOUT

PATENTS

and SELLING INVENTIONS

F you have an invention—or an idea for one—

you should read our Free Books. They tell
how the patent laws protect you. Why your in-
vention needs protection. What a registered
patent attorney can do for you. How to make
your sketch and description (we send you a free
Form). Our books also tell how some inventors
have secured financial assistance.
HOW WE SERVE YOU @ }luny pictures and o=
lerl‘:g:s guide books for in-

Since 1898 we have served thou-
sands of inventors. Ve answer
your qucstmns Tell you what to
do. We put at :our disposal a large staff
of expert draftsmen

and experienced, regis- ')

tered patent attorneys.
We try to keep
penses at a minimum
and can arrange de-
ferred payments. Cet
the facts about patents
and inventions, Ge
the facts about our
services. Mmlche cou-

VICTOR J.

T N
pon TODAY,
Evans € Co.

Registered Patent Attorneys

| 1
| Main Office: 40-D, Victor Building |
Washington, D. C.

I Send me free copies of your books, ‘‘Patent Protection’ l
| and ““When and How to Sell an Invention’. l
I |
| I
| |

Street and No. .

I City or Town ...



LET THE
High Grade Miniature

CANDID
MIDGET

Take Your
SNAPSHOTS
In
Natural Colors

(Film Transparencies)

Candidly, in cameras, it’s the
Candid Midget. Compact, ac-
curate, thoroughly dependable.

Load the Candid Midget with
Dufaycolor film or regular black
and white 35-mm film; no matter
which, you may count on the ex-
cellent results that have made
this little camera famous.

Equipped with an F4.5 Anastig-
mat Lens in a focusing mount
fitted in a Prontor shutter . . .
with speeds up to 1/175th part of
a second. Measures 434x234x2
inches, takes pictures 1 x 1V5.

$96.50

Eveready Case.......... $4.75

12 Exposure
Dufaycolor Film $1.50

Free Developing

TRADE IN

YOUR OLD
CAMERA

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

170 WEST 32ND STS N Y.
World's Largest Exclusive Camera
Supply House

““At the Sign of the Camers’

]
—— -
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CAMERA ANGLES

Conducted by JACOB DESCHIN

ExErciseE IN LIGHTING

HE problem consists in illuminating a
still life comprising three pieces of
glazed earthenware—two “glasses” and a
carafe. Among the difficulties to be over-
come are the facts that the body of the
carafe is very rounded and has a relatively
small base, the glaze introduces the problem
of reflections, and the proximity of one of
the glasses to the carafe as well as the ro-
tundity of the latter necessitates a lighting
scheme that will result in a minimum of
shadow areas.
Because we want tonality, we start with
a single light shot at an angle, as in Figure
1. But we find this unsatisfactory and at
once abandon the angle altogether. So we
make another lighting start, this time from
overhead (Figure 2). The result is vastly
improved; we are particularly attracted by
the interesting surface appearance of the
glasses. The shadows must, of course, be
“filled” in and other illumination brought
in to model the roundness of the subjects.
Being in an experimental mood, we tem-
porarily suspend this scheme and try some-
thing else.
In Figure 3, we finally employ two illumi-
nants, this being inevitable from the nature
of the subject. One is placed directly in

Figure 1

Figure 2

Figure 4

front, that is, alongside the camera, the
other is directed from the side of the sub-
ject downward at a 45-degree angle in re-
lation to the base of the set-up. Shadows
are filled in, everything is lighted, but depth
and roundness are lacking and pictorial in-
terest is low. By substituting the top light
(Figure 2) for the frontal light, we find that
at last we are getting somewhere.

Thus, in Figure 4 we have what we be-
lieve might be the basis for the final picture.
The only thing left to do to complete the
job is to light the shadows. But we must do
so without endangering the tonal range of
the subject-matter. A third illuminant, or
reflecting surface, is found necessary, but
it must be carefully controlled and directed.
It should, as nearly as possible, permit the
retention of the interesting surfaces on the
glasses that pleased us so much in Figure 2.

However, the use of three lights intro-
duces grave difficulties, so we try again to
get the proper result through the use of
only two lights. We are loath to abandon
the top light. Is not there something that
can be done to make this light provide bet-
ter illumination? We leave the top light
where it is, but move the set-up closer to
the background, thus bringing the top light
a little distance forward of the subject in-
stead of directly overhead. The glasses lose
a bit of their attraction under the scheme
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Figure 5

illustrated in Figure 2, but the carafe is bet-
ter lighted. This is compromise Number 1.

It now appears that if we are to use only
one other light, this must come from the
front. Recalling the results obtained with a
frontal lighting in Figure 3, we know we
have a job ahead. First, we employ a weaker
light than that used in Figure 3; also, we
set the light back a little. But the light
reaches the glasses as well as the carafe,
and this is not what we want. So we “blink”
the left half of the light to prevent the full
strength of the light from reaching the
glasses. This is compromise Number 2.

A third compromise was included in the
enlargement of the negative, namely, a little
dodging at the two ends of the carafe base.
This was necessary because the light natu-
rally did not reach these points in an in-
tensity strong enough to survive the print-
ing time required for correctly rendering
the tones of the negative.

Thus, by a series of try-it-and-see light-
ings, we finally achieve a picture (Figure
5) that we believe is a fairly correct ren-
dering of the subject-matter photographed.
If we have had to make a compromise here
and there, it is only because light, after all,
will not do everything.

THE LeEicA CAMERA GUN

HOOTING pictures at long range is fa-

cilitated for the sportsman, naturalist,
and news cameraman by the recently intro-
duced Leica Gun, which includes the Leitz
200 mm Telyt lens mounted on a Leica
camera and the whole supported by a gun
stock which takes the place of a tripod. A
telescopic sight is incorporated for focusing
on the ground glass of the mirror reflex
housing, focusing being done by means of
the lens barrel. The image is corrected hori-
zontally and vertically by a second mirror
and is thence led back to the eye by way of
the telescopic sight so that it is right side
up and correct as to right and left.

SCIENTIFIC AMERICAN

The Leica Gun is a rapid action gun by
reason of the pistol grip and the two trig-
gers, the latter being arranged in a natural
position for the fingers. The forward trigger
releases the shutter, thus making the ex-
posure, while the rear trigger, which is con-
nected to the camera take-up by means of a
rachet, winds the shutter and brings a fresh
section of film into place. The complete gun
weighs 8% pounds, assuring steadiness when
held at shoulder level.
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TrEME COMPETITION

TARTING this month and continuing un-
til further notice, this department offers
its readers an opportunity to win prizes by
competing in a fascinating phase of the art
of photography. Each month there will be
given a definite assignment in interpretive
photography, to be fulfilled according to
each individual photographer’s own imagina-
tion or artistic ability. Prints submitted in
these monthly competitions will be judged
on the interpretation of a theme, as well as
on pictorial appeal and technical excellence.
Each month two cash prizes—$10 for the
first prize and $5 for second prize—will be
awarded, and there will be two honorable
mentions, each to be a year’s new or exten-
sion subscription to Scientific American.
The simple rules of the contest are as fol-
lows: (1) All prints submitted must be
mounted, the over-all size of the mounting
not to exceed 11 by 14 inches. Prints may
be any size from 3% by 4% inches up to the
maximum area of the mount. (2) Not more
than one print may be submitted by each
contestant, it being left up to him to judge
his own work, and to select the one which,
in his opinion, best portrays the theme of
the assignment. (3) Prints may be forwarded
by any means desired but each must be ac-
companied by the required return postage.
(4) No names or titles are to be placed on
the face of the photograph; on the back of
the mounting must be given the contestant’s
name and address, together with the name
of the camera and of the film employed. (5)
The competition will be judged by the con-
ductor of this column and the editorial staff
of Scientific American. The decision of the
judges will be final. In case of a tie for any
prize, duplicate prizes will be awarded to
the tying contestants. Prize-winning photo-
graphs will become the property of Scien-
tific American to be used in any manner at
the discretion of the publisher. (6) No en-
tries will be considered from professional
photographers. (7) Prints may be black-
and-white or toned; no color prints will be
considered. (8) All entries in the first Scien-
tific American Theme Competition (April,
1938) must be in the hands of the judges

A gun for shooting pictures at long range

THE NEW WILLO
NO. 199 COLLAPSIBLE

TRIPOD

Heavier Cameras

(SPEED GRAPHIC, LINHOFF JEWELL, ETC.)

As sturdy as a wooden tripod, yet light
and compact. Weighs but 2 lbs. Has 5
sections of brass tubing, measuring only
16” when closed and 59” when fully

extended.
$5.75

(DR FHBK
ST 3Tk

i Improve
your
picture
taking
with the

INSTOSCOPE

EXPOSURE METER FOR

COLOR

or Black and White Photographs

$9.60

Mail Orders Filled.

Case 50c if wanted.

110 WEST 32ND STS N Y.

World's Largest Exclusive Camera
Supply House

““At the Sign of the Camer:'”




Complete
Camera for
Scientific

2.x3% Revolving Back
SPLED GRAPHIL

Here in one camera is everything you need to make
scientific pictures anywhere, any time. Its double
extension bellows affords one-to-one copying—with
short focal length lenses, almost two-to-one direct
magnification. With coupled range finder you focus
quickly and accurately and its photoflash synchro-
nizer allows picture-malking at night or in deep
shade. Horizontal or vertical subjects are pictured
with equal facility by means of its revolving back.
See this versatlle Speed Graphic at your dealer’s.
% F R E E I Send today for our freecat-

alog of Graflex and Speec

Graphic American-made, DPrize-Winning
Cameras and Accessories. Paste coupon
below—-or write your request—on penny
post card, if you wish. Folmer Graflex
("or%ora%ivoné {)enn SA-15, Rochester,

—— ——— ———————————— —
FOLMER GRAFLEX CORPORATION
DEPT. SA-15, ROCHESTER, N. Y, U. S. A.
Send me your free catalog of Graflex and Speed Graphic
American-made, Prize-Winning Cameras and Accessories.
NAME

ADDRESS

City STATE

GRAFLE X

PRIZE-WINNING CAMERAS
Become an expert
photographer

Get into this fascinating field. For pleasure or career.
Y. I. famous method of personalized instruction will
muke you an expert in Commercial, News, Portrait, Adver-
tising, Candid or Motion Picture photography. Personal At-
tendance and Home Study courses. Free hooklet.
NEW YORK INSTITUTE OF PHOTOGRAPHY
10 West 33 St. (Dept. 134) New York City

FOTO-TAINgg

> CO m<s

FOTO-TAINER

in your home? You may not know it,
but you need one. So easy to arrange
and keep pictures. So easy to show
them to all your friends at the same
time.

Pass the picture, NOT the Album.
Beautifully made, each sewn pocket
holds 12 prints up to 4 x 6"—loose-leaf.
Send for two days’ inspection.

Slide-in
Small  Library back

40 to

No. of Pockets 12 24 start
Imitation Leather $2.00 $2.75 $4.00
Genuine Leather 2.75 3.75 6.00
Antiqued Cowhide 3.50 5.00 7.50
Morocco 4.00 7.50 10.00

Antiqued cowhide and morocco lined in silk
Complete catalogue on request

If money is sent with order, initials

or name stamped in gold FREE.

MEVI, 228-38 E. 45 St.,, New York
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by May 1, 1938. The results will be an-
nounced in our issue dated July 1938. (9)
This competition is open to all amateur
photographers who are not in the employ of
Scientific American.

APRIL COMPETITION THEME: “REPOSE”

The assignment for the first competition
s “Repose.” In this case, the interpretation
of the theme might involve the placid sur-
face of a lake at sunset, a bather at ease on

corner, hands in a relaxed pose, a child
asleep in its high-chair, or 101 other things
that the active mind of the resourceful pho-
tographer will suggest. These hints are
thrown out at random and are not neces-
sarily to be considered as definite sugges-
tions,

Address all entries: “Repose”
can, 24 West 40th Street, New York, N. Y.

Here is something well worth shooting at.
both to test your sense of photographic in-
terpretation in competition with others, and
because of the prizes involved. Go to it!

Watch for the second assignment next
month.

WATER “MoToR” REVOLVES
REEL

ONTINUOUS replenishment of the
fresh-water supply in washing miniature
negative strips in a developing tank is pro-
vided by the method illustrated here. The
water is sent in a long stream through a
length of rubber tubing suitably poised to

For better washing of ﬁlms

reach the opened tank at the required angle
The tank is so placed that the “point of im-
pact” between water and tank is along the |
edge of the tank, rather than against the
reel itself. When thus arranged, the force
of the stream of water not only assures a
continuous change but at the same time re-
volves the reel, resulting in a more thorough
washing within a relatively shorter time
than would be required without this cease-
less agitation.

RoLLEIFLEX CONTEST

TOTAL of 450 dollars in 31 cash prizes
is to be awarded for entries in the Third
Rolleicord-Rolleiflex Salon to be held May
2 to 8 at Rockefeller Center, New York
City, under the sponsorship of Burleigh
Brooks, Inc. Last day for receiving .entries

| the Rolleicord, Rolleiflex, Heidoscope, or
Rolleidoscope cameras may submit up to a
total of four prints. The salon is to be di-
vided into two groups: Pictorial and News
and Technical. First prize in each group is

the beach, a d.og or cat curled up in. a HSPEEDY”

Competi- |
tion, Photograph Editor, Scientific Ameri- |
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CAMERA
SLING
with
SAFETY-LOCK
for all
MINIATURES

The “‘Speedy”
is your best pro-
tection against
accidents and theft. It is the quickest means of
bringing your miniature into use. Attach it to
the camera, slip the chain over your wrist and
it’s ready for use. In a few minutes you’ll get
the knack of swinging the camera from the “at
ease” to “ready” position. Hand made,

chromium plated, won’t rust or tarnish... 52 00

Send Coupon Today

HENRY HERBERT

483 Fifth Avenue, New York City

Enclosed find check (money-order) for $2.00 for
“"Speedy’” Sling which you agree to send me post-

paid. 1f T am not satistied. you must return my
money promptly.

Name .

Address ..

City

HENRY HERBERT

483 FIFTH AVENUE NEW YORK CITY

ONLY $5.95

Completely adjustable to all roll film
from full six ft. of 35 mm. up to and
including 116. Bakelite construction.
Send for FREE circular NOW!

ADJUSTABLE
ROLL FILM TANK

| is April 16. Any United States resident using |

75 dollars. Rules provide that prints must be |

MARKS & FULLER, INC.
DEPT. SF-14 ROCHESTER, N. Y, U. S. A.

Splendid ~ opportunities.  Prepare in

spare  time. Easy plan. No previous

experience needed. common  school

education sufficient. —Sen for free

booklet “Opportunities in Photogra-

v, particulars and _requirements.

tuw’ Amerucan Sch o:)lzgf Photography

a 3601 Mlchlgan Ave.

Chicago, Iil.

A CATS EYE

for all who make enlargements

With the SEE-
SHARP you can
those dim
images like a cat
in the dark . . .
and get sharpest

see

focus on your en-
largements.

Only $2. on absolute money-back
guarantee, or through your dealer.
Descriptive leaflet on request.

R. P. CARGILLE
118 Liberty Street New York, N. Y.
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PLAUBEL
RANGE FINDER

ROLLOP

THE ALL-ROUND CAMERA
FOR YEAR-ROUND WORK

With Anticomar f/2.8 lens automatically
coupled to built-in Telemeter range finder

Picture size 134” x 214" allows 16 ex-
posures to the roll on regular 214" x 314"
rollfilm
Rapid Compur Shutter

to 1/400th second $8 200
Automatic film counter

Send for Booklet S. A. R.

PHOTO UTILITIES, INC.
10 West 33rd St. New York, N. Y.

Be o comera expert. You

maoke prize winning pictures.
Do your awn fi ing ond en-
larging. Send for this big free
catalog of cameras, supplies.

BURKE & JAMES, Inc.
'\ atll 223 W. Madison St. » CHICAGO, ILL.

Write Todoy
Cata
it

FINE GRAIN
DEVELOPER

. FINE GRAIN WORK

® Ultra fine grain
® Complete gradation
® No loss in emulsion speed
® Maximum shadow detail
® Excellent for under ozpo-uus
® E ical: 32 oz. devel
17 rolls of 35 mm.

32 oz. bottle $1.10

FINK-ROSELIEVE CO.,

109 W. a4th STREET MEW YO

lNC

at least 7 by 7 inches, mounted in such a
way that the overall size does not exceed
16 by 20 inches; name and address, ex-
posure and printing data must be pasted or
written on back of each mount and return
postage must be enclosed. The judges will

be: Adolf Fassbender, F.R.P.S., Margaret
Bourke-White, and Herbert C. McKay,
FR.P.S.

New Super IkonTA B

ANGE finder and view finder are com-
bined in a single large finder, per-
mitting finding and focusing in a single
operation, a feature borrowed from the Con-
tax, in the new model of the Super Ikonta
B, recently announced by Carl Zeiss, Inc.
The Super Ikonta B takes eleven 24 by
24 -inch pictures on 120 or B-2 rollfilm, is

Range- and view-finder are combined

equipped with the popular Zeiss Tessar
F:2.8 lens in a Compur Rapid shutter with
speeds up to 1/400th second, delayed action
device, exposure counter, device for prevent-
ing accidental double exposures, two-point
setting for use as a fixed focus camera.

FororoLio For MINI
NEGATIVES

HE Fotofolio book-type method of filing

prints and negatives has been made
available to the minicamera fan in the
“Miniature” Fotofolio, which will take 288
strips of prints and negatives, or a total of
1728 35-mm prints and 1728 negatives per
volume. Photographs and negatives in strips
of six frames each are accommodated by the
volume, which consists of eight pages, each
of which is equipped with attached gummed
cloth strip hinges to take 36 strips of prints.
The hinges are equipped with envelopes, one
for each series of six hinges, each envelope
holding six negative strips. Nongscratching
paper protects the negatives.

ProtocrapPHIC ExpPosiTION

HARACTERIZED as “the most compre-
hensive exhibition of photographs and
photographic and allied equipment ever
held,” the First International Photographic
Exposition is scheduled to be held at Grand
Central Palace, New York City, from April
18 to 24, inclusive.
The exposition is to have five main divis-
ions: an all-inclusive international exhibi-
tion of photographs under the personal

SCIENTIFIC AMERICAN

| supervision of Willard D. Morgan, Contribu- |

tions Editor of Life; stage show and picture-
taking free-for-all, dancing, fashion shows,
athletic events and other attractions to be
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Bass Warvgaingram

YOL. 28 179 WEST MADISON STREET, CHICAGO, ILL.NO.4

Bass Says:

Of course you can take swell pictures
with a §5 camera ... you can also get
good violin music out of a cigar box
contraption . . . but better from a
“Strad”. We sell the $§5 models . . .
but know that you get more lasting
satisfaction from the better kind—
and it is much easier to recommend

them.

President

Money-saving Candid Cam-
era catalog No. 235 . . brand
new! Lists hundreds of
“SAVING” items. Save mon-
ey on Candid cameras, en-
largers, still cameras and ac-
cessories. Send now for this
remarkable book. Write Dept.
AD.

The New Rolleiflex
and Rolleicord

Bass has them . . just arrived
. . the last word in efficiency.

Automatic Rolleiflex: with Tessar
F:3.5 lens. Compur Rapid shutter
to 1/500 sec. with de-luxe or Ever-
eady case $145.

Rolleicord 11: 6 x 6 cm. Automatic

i film wind, with Zeiss Triotar F:3.5

# lens. One lever Compur shutter......$75.
Eveready case........ $6.50

and these guaranteed
BASS USED BARGAINS

3% x 4% R. B. Series D Graflex with 7” Schneider
Xenar F:3.5 lens and film adapter, like new..$110.00
3% x 4% Auto Graflex with Kodak F:4.5 lens....$40.00
4 x 6, 10 x 15 cm. Plaubel Precision with F:4.2
Anastigmat in Compur shutter, case, accesso;éessoo

3A Roll Film Graflex, no lens.. ...$15.00
9 x 12 cm. Double Extension Boxes vnth ﬁlm adamer
and three holders, no lens........cueeennnncnens.d! $12.50
6 x 13 Heidescope Stereo, latest model, with plate
magazine, film adapter, holders...................... $150.00
3A Zeiss Nixe Model B, double extension, with Carl
Zeiss Tessar F:4.5 lens, Compur shutter, with addi-
tional film adapter and holders and case..........$47.50
9 x 12 Zeiss Miroflex with 6%” Carl Zeiss Tessar
F:2.7 lens, carrying case, film adapter and hold-
ers $135.00
3% x 4% Revolving back R. B. Popular Pressman
with Kodak Anastigmat F:4.5 lens, Graflex back
and film adapter, DPrice...........ccoovnvirimrmsnnsennid! $37.50
5 x 7 Auto Graflex with Kodak F:4.5 lens and hgldé

LENSES
1614 ” Voigtlander Heliar F:4.5 in Iris barrel, list-
ing at $350.00, DriCe..........corcmoririmrerinnnees $145.00
14 %” Cooke Portrait Anastigmat Series II F:4.5,
Iris diffusion mount on board with Packard shutter,

listing at $235.00, price... .-$125.00
No. 4 Vitax Portrait F:3.8 w1 sion, list-
ing at $135.00, price. $34 50

-] O
61/2” Gundlach Achromatic Meniscus
Diaphragm barrel
18” Carl Zeiss Aprochromatic Planar F:7.5 in Iris
barrel with opening for waterhouse tops, listing at
$394.00, DIiCe....ccciimimmrunsnrerrmrmmmmnssiseomasrerensesonens $165.00
10” Hawkeye Aerial Anastigmat F:4.5 in Iris bar-
rel -...$34.50

11 x 14, 18” Hyperion F:4.5 in Iris dlaphragm bar-
7.50

w1th Il‘lS
$15.00

SPECIAL

$3.50 Stirring rod thermometer-encased in stainless
steel-vulcanized ends. A precision instrument for

the most discriminating amateur or professiogal
2.7

LARGE SIZE

Bee Bee Vicose Film Drier—sandwich typHS
sponges. Regularly $2.50 at Bass... ...$1.98

CAMERA CO.

Dept. AD, 179 W. Madison Street
Chicago, Ill.
CAMERA CROSS ROADS OF THE WORLD




244

ZEISS IKON

Super Ikonta B

2% x2%"” PICTURE
plus advantages of finest 35 mm. cameras

A miniature camera taking a larger size
negative, but having the advanced features
of finest 35 mm. cameras.

Range-finder and view-finder are com-
bined in one opening, adding greatly to
speed with which subject can be sighted
and focused.

Range-finder is coupled to fast Zeiss
Tessar f: 2.8 lens, assuring critically sharp
pictures even with diaphragm at full aper-
ture. Special device prevents accidental
double exposure. Speeds up to 1/400 sec.
Numerous accessories available.

At leading dealers. Write for Literature.
Carl Zeiss, Inc., Dept. C-15-4, 485 Fifth Ave,, New York

728 So. Hill Street, Los Angeles
R

$33 Delivers The New

SPEED GRAPHIC

3Y4 x 4i/4—Kalart Range-Finder

1

Then Pay $11.45 a Month
Financed through Commercial Credit Co.

Newest model, with F:4.5 Zeiss Tessar 5'/2” lens
in New Compur Shutter, and coupled range-find-
er. Complete, $154.50. Down-payment includes one
year's insurance against loss, theft, or damage.
Buy this and other Cameras and equipment on
Klein & Goodman's Time Payment Plan. Write for
descriptive booklet.

TRADE-IN YOUR OLD CAMERA

Visit the Klein & Goodman Booth at the
First International Photographic Exposition
in Grand Central Palace, New York City,
April 18-24,

KLEIN & GOODMAN

Everything Photographic
18 S. 10th Street Philadelphia, Pa.

SCIENTIFIC AMERTCAN

presented chiefly for the purpose of offering
picture opportunities to candid camera en-
thusiasts; two lecture and demonstration
halls, in which a comprehensive program of
lectures and demonstrations will be pre-
sented by leaders in their fields and where
information will be available on various
photographic problems; complete manufac-
turers’ exhibition section; and a retail deal-
er section.

The executive committee of the exposition
comprises Joseph Dombroff, president of The
National .Photographic Dealers Association,
Inc.; Henry Herbert, president of The Guild
of Photographic Dealers of New York, Inc.;
H. O. Bodine, president of the Photographic
Expositions, Inc.; A. J. Powers, honorary
member, International Photo Engravers’
Union, and Col. Roy W. Winton, man-
aging director of Amateur Cinema League,
Inc.

Mask Your NEGATIVES

HERE the negative holder of the glass

“book” type is used for negatives
smaller than the size for which it was de-
signed, some amateurs, through careless-
ness or laziness, sometimes prefer not to
go to the trouble to mask the negative. As
a result, the light coming through the neg-
ative from the enlarger light-source comes
uselessly—and harmfully—through the clear
glass area as well. Uselessly, because in this
way it serves no purpose at all; harmfully
because it fogs the paper to a certain ex-
tent. Try an experiment sometime and see
the vastly different results obtainable with
a masked negative and an unmasked neg-
ative enclosed in a holder larger than the
negative used.

VEst PockeT TRIPOD

ELIEVED to be the most compact tripod
extant, the Roll-O-Pod, which is shaped
like a smooth round box, three inches in
diameter and one and a half inches high,
is now being distributed by the Intercon-
tinental Marketing Corporation. Although
fitting the vest pocket, the Roll-O-Pod stands
40 inches high and is said to be capable of
supporting a fairly heavy camera. The tripod
has a built-in swivel tilt top. The casing of
moulded Bakelite acts as the tripod head
when the Roll-O-Pod is set up. Each leg
consists of one strip of high grade Swedish
steel, entirely rigid when set up, yet of such
cross-section that it rolls up easily inside
the Bakelite casing.

Freaxk FiLMm Foceing

CURIOUS misfortune befell a photog-

rapher of our acquaintance recently in
airmailing some color plates from Califor-
nia to New York. It so happened that the
same plane was carrying a consignment of
radium and as a result the exposed 8 by 10
color plates were somewhat fogged. On re-
turning to New York, you can imagine his
dismay; fortunately he was able to rescue
enough from the wreckage to save the day.

Precis 44 ENLARGER

ERTAINLY nothing could be more in-
dicative of the unabated interest in
miniature photography than the great influx
of new enlargers on the market. There is

plenty of stiff competiti~~ and any enlarger
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.~Hone 1sthe one-
DEVELOPING

| FOR /ﬂ YOUR
ROLL FILM WORK
THE F-R ADJUSTABLE ROLL FILM TANK

® MADEIN AMERICA
® GENUINE BAKELITE

@ Fully adjustable to films of
all sizes from a full 36
exposure roll of 35 mm to
No. 116.

595

FINK-ROSELIEVE CO., INC.

109 W. b4th STREET

NATURAL COLOR
8 x 10 PRINTS $5.95

5 x 7 PRINTS $3.95
From KODACHROME

3 x 4 PRINTS from 16mm. $3.95
Mounted, finest quality guaranteed or your money back.

““The leading Makers of
RUTH ENBERG co-NatJra% (gtﬁnlr"ghot:ui;phs."

4961 Sunset Blvd.,, Dept. S4, Hollywood, Calif.

NEW YORK CiTY

Guesswork Eliminated!
LEUDI

The Dependable

and Most Con-

venient Exposure
Meter

is' daily helping
thousands to ob-
tain perfectly
exposed pictures.
Accurate and
simpletooperate,
LEUDI can be
used with any camera and any film.

With Bakelite case only $2.15.

MICO Distance Meter

Eliminates Blurred Pictures!

For correct distance the MICO Range
Finder is the ideal help, indicating
any distance from 3% feet to infinity,
accurately and instantly.

$5.75
.5

Price only
Leather Case

Ask your Dealer—
Literature on request.

MIMOSA AMERICAN CORPORATION
485 Fifth Ave. New York, N. Y.
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New All-American

FALCON

WITH F.4.5 LENS AT A SENSATIONAL PRICE

7%

SPECIFICATIONS

Wollensak Deltax Shutter, speeds of time, bulb
1/25, 1/50 and 1/100 Iris Diaphragm up to F.22,

Wollensak Color Corrected, 2 inch Velostigmat
F 4.5 or F 3.5 lens.

Lens and shutter speeds GUARANTEED TO BE
AS REPRESENTED. Built in Critical Focus-
ing Mount and adjustable from 3 ft. to infinity.

Uses standard 127 Kodak, Agfa A8 or Dufaycolor
film.

Picture size 1%” x 114”.

FAST ACTION or PICTORIAL SHOTS

Simple and Economical to Operate. 16
pictures on | roll. SEE FREE OFFER

Additional features are: Optically corrected Tele-
scopic view finder, built in Tripod Socket, Cable
Release Socket and attachment for holding Standard
Rangefinder at eye level. The case is of sturdy
Neilite in Ebony Black. All exposed metal fittings
of brushed satin chrome.
FREE with every purchase of a Falcon (for a limited
time only) we will include the FALCON
TRIPOD SOCKET HAND STRAP that enables you to hold
the camera steady when taking candid shots. ORDER NOW'.
Clip this advertisement. Only $17.50 with F.4.5 lens or
$21.50 with F.3.5 lens. Fully guaranteed for 1 year.

EXTRA SPECIAL—PHOTO ENLARGER
of exceptional merit—WITH LENS—Many superior
features only $9.95—Catalog.

CANDID CAMERA SUPPLY CO. Dept. 18
303 West 42nd St. ew York

Reconditioned

6 x 9 em. Single Exten-

sion, plate camera,

F4.5 Anastigmat lens

in  Compur shutter.

] $21.50
6 x 6 cm. Noviflex, Twin lens reflex,

F29 lens. Good condition

Welta Perle, 16 pictures on 120 film, F4.5 lens in
Compur shutter. Like new.... $23.95
Welti 35 mm., F.2 Xenon lens in Compm rapid
shutter, Good condition $59.50
National Graflex Series 11, F3. 5 lens ‘Perfect con-
dition $59.50
Wirgin, roll film, 8 or 16 on 120 film, F4.5 lens in
Pronto shutter, speeds from 1 to 1/175th of a
second. Like new. $19.50
Altiflex, single lens reflex, 6 x 6 em., F4.5 lens.
Like new $18.50
6 x 9 em. Plate Camera, double extension, F4.5
Anastigmat lens in Compur shutter. New .’ $29.50
Foth Derby, 12-V.P,, F2.5 lens. Good condition
$26.59

Trioplan
$47.50

3% x 4 Revolving Back, Series C Graflex, Taylor
Hobson Cooke F2.5 lens. Like new. $125.00

All items unconditionally guaran-

\.
teed. Sold subject to ten day trial

TNTIEFITC AMERTITCAN
that expects to survive has got to be good.

The latest stalwart in the field is the
Precis 44 Enlarger, which has been intro-
duced by the Raygram Corporation. One of

its principal features is a metal-glass com-

«, . . taking negatives to 4 x 4 cm”

bination pressure negative holder taking
negatives up to 4 by 4 cm. Some of the other
specifications are as follows:

Enlargements up to 9 by 14 inches; sin-
gle 2%-inch condenser system; baseboard,
16 by 15% inches, of seasoned plywood,
polished, balanced by rubber legs; prelimi-
nary focusing by friction wheel on 27-inch
vertical post, critical focusing by turning
helical oversized tube in which lens is
mounted; red filter attached to focusing gear
post.

Tue Crick 1N TiME

ECALLING the advice of writers that

the photographic journalist should
never venture forth without a camera some-
where on his person in anticipation of the
chance shot that comes once in a life-time—
or so—the Leitz company quotes the expe-
rience of a New York amateur, Victor D.
Solow, in this connection:

“While going about his accustomed tasks
where he is employed, he was electrified
at the news that an upper story window
had fallen from a building across the street
and had hit several pedestrians. Solow grab-
bed his camera, rushed to the street, made
pictures of the men awaiting the ambulance
and, after its arrival, pictures of them be-
ing treated at the scene. To complete the
series he made a close-up of the broken
window casement.

“Solow then called the New York Daily
News, which immediately dispatched a
messenger to secure the pictures. So ex-
cellent and dramatic were the shots Solow

had made that three of them were repro-
duced.”

YOUR QUESTIONS
ANSWERED

A New Service for
Amateur Photographers

See Next Page
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® This pocket-fitting,
palm-size Filmo uses
inexpensive 8 mm. film...makes beautiful
movies in full color or black-and-white at
snapshot cost. Easy to load—film drops
into place. Easy to use. F 3.5 lens—no
focusing. Look through the spyglass view-
finder and press the button . . . what yox
see, you get!

Takes slow-motion movies and animated titles
and cartoons, too. Made by the same skilled crafts-
men who since 1907 have built Hollywood’s pre-
ferred studio equipment. Only $55—as littleas $11
down. Send for free booklet, “How to
Make Inexpensive Personal Movies.”

BELL & HOWELL COMPANY
1838 Larchmont Ave., Chicago, Ill.

Please send me the booklet.

-

LEICA—The Camera
for all purposes

The Leica owner who wishes to specialize in
stereophotography, photomicrography, photo-
macrography, telephotography, etc., can do so
with ease for his Leica is designed for instant
adaptation to every photographic endeavor.

The microscopic precision of the Leica, its
12 interchangeable lenses and over 400 acces-
sories, give it the versatility which has earned
for it the title of the UNIVERSAL CAM-
ERA.

Ask your dealer about the Leica Time Pay-
ment Plan or write for full information.

Model G with
Leitz Xenon f:1.5
Speed Lens and g
Rapid Winder

THE CRIGINAL
MINIATURE
CANDID CAMERA

E.LEITZ, INC.*730Fifth Ave.,N.Y.*Dept. 62
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|
RAYGRAM PRESENTS

MAXIM Exposure Meter

Made in U. S. A. (actual size)

Instantly gives correct
exposure for any camera,
movie or still, under all
light conditions. Includes
readings for new ultra-
speed films and compen-
sates for use of filters.
The MAXIM is unques-
tionably a most depend-
able meter . . . simple,
speedy and compact;
weighs less than an
ounce!

$1.75 with transparent,
plastic durable case!

Manufactured by

Maxim Instrument_Co.
sole Distributionfor U. S.

by Raygram Corp.

THE MAGNASCOPE

A magnified cou-
pled focus finder
giving instantane-
ous focus. Takes
the “‘guess’” out
of focusing. Op-
erates on focusing
knob—automatic

action. Follows
subject with ease.

Telescoplc effect
enlarges image 8
times. No bat-
teries; no bulbs;
no repairs, Elim-
inates entirely use
of ground glass and

focus scale. Camera
can be kept loaded at
all times. Equally effec-
tive in sunlight or deep
shadow. Swings out of po-
sition when not in use.
Easily installed; always
ready for instant use.

Standard model for Folmer Speed Graphic fitted with
lens to match camera lens, either 13.5, 15. or 16.5 cm
lens, complete $20.00.

Extra interchangeable lenses of any of above three
focal lengths, $5.00.
Service charge for mounting on camera (if wanted)

$1.50,
PRECIS 44
ENLARGER

Rigidly constructed . . . sci-
entifically designed. .. guar-
antees uniform lighting from
edge to edge and shockless
focusing at every point of
focusing wheel—has a metal-
to-glass combination pressure
holder for negatives up to
x 4 cm.

Features include: 5% cm.
Laack f4.5 Anastigmat. En-
larges to 9 x 14 inches on
baseboard. Employs special
27-inch post support. Single
21%-inch condenser system.
Baseboard of special
seasoned and polished
plywood, balanced by
rubber feet, measures
15% x 16 inches. Gives
microcritical focusing
hlid by rotation of helical-
threaded over-size tubular lens mount. Lamphouse arm
attached to focusing gear post.

Price Complete $45.00

PRECIS 66
ENLARGER

—Features include: Lens—Laack
f.4.5 anastigmat, 9 cm. (3%")
mounted  in standardized lens
board. Negative holder—Will ac-
commodate any sme negatlve up
to 6 x 6 cm. (2% x 214”). Linear
magnification 7% times. With
supplementary lens, enlargements
up to 12 x 16” are obtainable.
Double condensers and opal glass.
Patented, over-size lamphousing
insures adequate ventilation; uses
75 or 100 watt lamps; lamp posi-
tionadjustable. Base Board—Spe-
cially seasoned plywood, polished,
balanced by rubber legs, 12 x
16”. Rough or preliminary
focusing by means of
friction wheels on vertical
post ; microcritical focus-
ing by wheel action cou-
pled to bellows. Red Filter—attached to focusing gear
post. Price Complete $65.00.

At your dealer or send for descriptive literature S

RAYGRAM CORP.

Manufacturers of Infinol
425-S Fourth Avenue New York
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CAMERA ANGLES ROUND TABLE

JACOB DESCHIN, conductor of our “Camera Angles” department, will
answer in these columns questions of general interest to amateur photog-
raphers. If an answer is desired by mail, enclose a stamped, addressed
envelope. Queries should be specific, but Mr. Deschin cannot undertake
to draw comparisons between manufactured products nor to advise on
the purchase of equipment or materials.—The Editor.

Q. I seem to be having trouble with
glossy prints lately. I enclose two recent
examples of what I mean. Will you
please tell me what is wrong?—H. J. K.

A. Both prints indicate the following
faults: The print surfaces did not make
complete contact with the ferrotype tin; the
surface of the tin is scratched; the tin was
not cleaned before laying the print down.
For best results in ferrotyping glossy prints,
the glazed surface of the tin must be thor-
oughly cleaned before use by wiping with
a clean cloth and then treating with a thin
coating of ferrotype polish, procurable in
any photographic store. Apply the polish
with a wad of cotton and rub over the en-
tire surface with a circular motion first to
apply the polish, then, with another wad of
cotton, “rub it down” so that when the job
is finished the polish appears to have been
rubbed off altogether. In placing the print
on the tin, make sure the print makes a
firm contact with the glazed surface, exert-
ing sufficient pressure on the roller or
squeegee to insure that there are no slight
bulges where the surfaces of print and tin
do not meet. This is the cause of the un-
glazed circles in your prints. If slight bulges
do appear, rub them down with the fingers
and apply the roller or squeegee once more.
Nothing can be done for scratched tins. Be-
cause of their delicate surface, the tins
should not be stored just any old way, but
should be covered with soft paper or pro-
tected in some other way when not in use.

Q. Can you suggest a method of label-
ing solution bottles so that the labels
will stay put despite frequent subjec-
tion to water?—P. R.

A. Write your legend on the label, paste
the latter on the bottle in the usual way and
then brush the label with varnish, the latter
thus furnishing a sort of “glass” covering.

Q. What is the slowest shutter speed
it is safe to use when shooting hand-held
exposures with a miniature camera?
—J. K.

A. One man we know says he never makes
snapshots from the hand at less than 1/100th
of a second because he wants to be dead
sure his miniature negatives come out knife
sharp. He went so far as to add that even for
1/50th he uses a tripod. Personally, we
feel he is over-zealous but there is no deny-
ing the logic back of what he says. Minia-
ture negatives often are enlarged 10 di-

ameters and more; for a negative to stand
that much magnification it kas to be sharp.
What is the use of taking the pains to get
sharp focus when you don’t give the camera
a chance to stay rigidly “put” during the
short interval of the exposure? However,
most persons can hold the camera steadily
for 1/25th of a second, though 1/50th is bet-
ter. Some shoot at 1/10th and get away with
it. Since your question intimates that you
seem to be having some trouble in this con-
nection, we suggest the following personal
experiment: Focus on some object that is
brightly illuminated either with sunlight or
artificial light. When you have made abso-
lutely certain that you could not possibly
focus the object with greater accuracy,
make three or four exposures each at 1/25th
and 1/50th and possibly one or two at
1/100th of a second. When you have fin-
ished processing the negatives, enlarge all
the negatives to the limit of your enlarger’s
capacity, being careful to identify negative
with print (this can be done by marking the
back of the print with pencil before immers-
ing it in the developing bath). When the
prints have dried, study each one under a
magnifying glass. That will tell the story.
While you may shoot sharp once by accident
you won’t do it four times in succession. If
you find the 1/50th prints are sharper in
practically every case than the 1/25th ones,
by all means adopt 1/50th as your minimum
for hand-held snapshots.

Q. What is the easiest, yet reliable,
method to determine the definition of
a used lens after it is mounted in a
camera body?—]. L.

A. The real test of a lens is in its per-
formance. Some impression of the quality of
the lens may be gained from ground-glass
inspection of the image that comes through
it, but even if you were to use a magnifier
for this purpose, the story would be incom-
plete until you had actually made some
shots with the lens in question and inspected
the negatives.

Q. I plan to make a visit to Europe
this summer and hope to take some pic-
tures during my sojourn. I have heard
that Scheiner film ratings there are
somewhat higher for the same film than
the ratings in the United States. Will
you set me straight on this?—V. A,

A. 1If you take your film supply with you,
as well as an exposure meter purchased in
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this country, you will, of course, have no
trouble in this regard. However, there is
always the likelihood that while you may
bring your own meter your film supply may
run out and you will be obliged to purchase
film abroad. It is known that identical film
is rated 5 to 6 points Scheiner higher abroad
than it is here. Thus, film rated 23 degrees
here may be rated 29 in Europe. This has
given rise to the use of two Scheiner classi-
fications, the U. S. Scheiner and European
Scheiner. European meters are calibrated for
the European Scheiner system, while meters
sold in this country are calibrated for the
U. S. Scheiner ratings. Therefore, if you
purchase a 29-degree film while in Europe,
your American-bought meter should be set
for 23, or a compensating allowance made on
your lens diaphragm, opening the iris two
stops wider than called for by the meter read-
ing for 29 degrees.

Q. Is there any saving to be gained
in purchasing large sheets of photo-
graphic paper and cutting them down
to desired smaller sizes?—H. V. A.

A. Not enough to make it worth while.
For example, if you wanted to make 5 by 7
prints and purchased 11 by 14 paper to get
four from each sheet, you would, according
to one catalogue, be saving only a nickel.

Q. How does one go about submitting
pictures to a photographic exhibition?
—J.L.G.

A. It’s the easiest thing in the world. The
hardest part lies in selecting the four prints
you think best merit the honor of salon exhi-
bition; you are the first judge. Most con-
temporary photographic exhibition rules
limit to a total of four the number of prints
that may be submitted by any one con-
tributor; require that prints be mounted on
the standard 16-by-20-inch mounts, although
the prints themselves may be much smaller
(11 by 14 prints are generally favored by
exhibitors) ; require a fee of 50 cents or
one dollar to cover incidental expenses, such
as the return of prints; and publish a clos-
ing date for the receipt of prints. It is im-
portant that the prints be carefully packed
so that the package may not be bent or the
corners of the mounts damaged. At the
conclusion of the exhibition, prints are re-
turned in the same package in which they
were received. Specific rules concerning par-
ticular exhibitions may be obtained from the
secretary of the society sponsoring the ex-
hibition. Not all submitted prints are accept-
ed, of course, but acceptance is generally
held to be a mark of excellence and therefore
a proof of good craftsmanship.

Q. Will you please advise me whether
it is absolutely necessary for one to take
a formal course in photography in or-
der to get a complete training in this
field? I would like to study photomi-
crography in particular and would like
to know if any school offers a course in
this work and whether this field is a
paying one.—Miss P. MeD.

A. It is quite possible to become a pro-
fessional photographer without taking a
course, but the process takes much longer;
since you say you have only spare time to
devote to it at present, we should think that
a practical course would be advisable. Any
field in photography can be made a paying
one, provided the photographer can intro-
duce new ideas. This is especially true of
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photomicrography which has been found
profitable by workers in your own field of
medicine. We do not know of any course
being devoted exclusively to the field in
which you are interested, though we are sure
that if you were to consult some reliable
school, special instruction in this type of
photographic work could be made available
to you. Of course, all phases of photography
are interrelated and a knowledge of the
fundamentals is essential to the understand-
ing of any specific field.

Q. This summer I expect to take a
Mediterranean cruise and hope to do
some photography, especially in Egypt.
I understand that the lighting condi-
tions in Egypt make for poor pictures
with thin sky. What I want to know is:
Can I use a light red filter and work
without a tripod or would you recom-
mend a different filter?—Dr.F.G.W.G.

A. The use of a light red filter will, of
course, give you a rather dark sky. You may
not always want this effect; often it is bet-
ter for the general spirit of the picture to
have a lighter sky and still have the clouds
stand out. As to the use of a tripod, this
can be dispensed with if you find it possible
to open the lens wider to compensate suffi-
ciently for the increase in exposure that
would otherwise be necessary with the filter
used. Offhand, we should say that a tripod
would not ordinarily be necessary if this
method were adopted; sometimes, however,
you may not be able to get sufficient depth
of field unless you stop down the lens. In
that case you will probably have to use a
tripod. After all, you doubtless will take one
along with you anyway, even if only for the
possibility of night picture-taking. There.are
several light-weight, compact tripods on the
market that would not be too much of a
burden to pack or to carry.

Q. The lens apertures on my camera
are marked 1, 2, 4, 8, and so on. Can
you give me the F: value equivalents?
—A. B.

A. Your diaphragm scale is marked ac-
cording to the so-called U. S. (Uniform
System) scale. In converting these designa-
tions into the more widely used F: system,
wherein the indicated F: value is a fraction
of the focal length of the lens, computations
begin at F:4, which is equivalent to U. S. 1.
Thereafter, each numerical doubling of the
F: value is equivalent to a quadrupling of
the U. S. number. The following table gives
the equivalents from F:4 to F:32. F:11.3
and F:22.6 may be read, for practical pur-
poses, as F:11 and F:22.

U.S.Number 1 2 4 8 16 32 64
F: value 4 56 8113 16 226 32

Q. Would you please recommend a
good school of photography?—A. H. W.

A. It is obviously beyond the province of
this department to favor one school above
another. And, generally speaking, it would
be presumptuous anyway. Really, it makes
little difference which school you choose;
the chief factor about any school is you,
yourself. You will get knowledge from the
school in direct ratio to the time, thought,
and application you are willing to contribute
to the course. No school is any good if you
are not willing to do this, if you “throw up
the sponge” at the least sign of tough going.
Likewise, practically any school is a good
school if you are willing to do this.
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A NEW
ANGLE

For 214 x31; cameras

Here at last—the Kalart Synchronized
Range Finder for 2!/4 x 3! film pack
cameras! Owners of this popular size
can now enjoy the automatic focus and
convenience of an expensive "minnie."
Take those hard-to-get angle shots for
the first time, bend down for the tough
ones, keep moving objects in focus—
you can do it with a Kalart Synchron-
ized Range Finder on your present
camera . . . and still retain the advan-
tages of man-sized negatives. NOW
AVAILABLE FOR THE FOLLOWING
NEW OR USED CAMERAS:

Model K—Price Installed $20.50:

214 X 314 cameras with 10.5 or 12 cm.
lenses:

RECOMAR, MAXIMAR, IDEAL, BEE BEE
9 x 12 cm. cameras with 13.5 or 15 cm.
lenses:

BEE BEE

RECOMAR MAXIMAR IDEAL
BALDA NAGEL

TOURIST IHAG
WELTA ZECA

For SPeed Graphics:
Model G—Price Installed $27.50:

214 x 31/1 adjustable for 10.5, 12 and 13.5
cm. lenses

31, )1¢ 41/4: adjustable for 12, 13.5, 15 cm.
enses

4x 5: ad{'ustable for 13.5, 15, 16.5 and 18

ﬁpeclal Installatlons—Model G $32.50:
5 x 7 Speed Graphic
X 12 cm. Linhof

NEW KALART MICROMATIC
SPEED FLASH
Adijustable in time delay by one thousandths
of a second, making it possible to match
individual shutter variations and flashbulb
characteristics, Adaptable to practically

all cameras including Leica and Contax.
Complete $13.50

All Kalart Equipment made in U.S.A.
See Your Dealer or Write:

KA LART Synchronized
RANGE FINDER

THE KALART COMPANY
58 Warren St.Room 544 New York, N.Y.




TELESCOPTICS

A Monthly Department for the Amateur Telescope Maker
Conducted by ALBERT G. INGALLS

ECAUSE so many interesting items
touching on telescoptics have come to

us, we have more and more neglected to pub-
lish the photographs of telescopes which
their makers have sent us, and we now have
about a tubful of them. How useful are such
pictures as sources of ideas for design by
other amateurs? Figures 1, 2, and 3 show
telescopes of a similar type—fork attached
to expanded polar axis rotating on rolls, as

Figure 1: Boven, Minnesota

in the book “Amateur Telescope Making,”
fourth edition, page 133, left-hand drawing.

Figure 1 is an 8%”, f/6 reflector made
by Harvey H. Boven, 304 Seventh St., Red
Wing, Minn. Tube, galvanized iron. Cell,
a Chevrolet hub crown filled with lead (for
counterweight) . P.A. bearing, an 18%" split
wooden pulley on two non-bearing 3” brass
rolls “which give me all the friction need-
ed,” the maker states. This brings up the
fact that too little friction may be a won’t-
stay-put nuisance unless there is perfect
balancing and a clamp. Boven also invites
correspondence.

Figure 2 is a 7%4” {/8 made by Alfred
Bryant, 516 Egleston St., Kalamazoo, Mich.
His P.A. bearing is an old gasoline engine
flywheel and the P.A. shaft is 134” in di-
ameter. To it is attached the gearing of an
old phonograph motor with an extension
hand rod which is used as a slow motion.
Base of fork, heavy washing-machine cast-
ing. Sides, boiler plate. Tube, 17 pounds,
%" thick, spirally wound paper with five
coats of paint, “strong enough to hold an
elephant.”

Figure 3 was made by L. H. Strum, 232
First St., St. Petersburg, Fla.,, and has a
15” mirror. The P.A. bearing is braced with
four struts.

OR solar, and often for lunar, observa-
tion a telescope often needs some kind
of light and heat reducer. In the following
paragraphs D. Everett Taylor, 191 Prospect
St., Willimantic, Conn., author of the
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ATMA chapter on the construction of the
metal parts and mounting of a refractor,
also of various items previously published
in the present columns, and always a fin-
ished worker, tells how to make a Herschel
wedge.

“In ‘Amateur Telescope Making’, third
edition, page 147, and fourth edition, page
179,” Taylor says, “the late Prof. Charles S.
Hastings closes his chapter on astronomical
oculars, with the following paragraph: ‘I
venture to add the following, under the im-
pression that the Herschel wedge is not
nearly as much used as it should be. With
it Venus, so unsatisfactory an object in a
dark, or darkening sky, is a delightful study.
Then the moon, also, except when a rather
slender crescent, is much pleasanter to view
with this accessory. Ordinarily this object
is so brilliant that the pupil of the eye is
contracted so that only part, perhaps a small
part, of the objective is effective, which may
be the cause of a prevalent impression that
the moon is too easy an object to afford
a test for the excellence of a telescope.’

“Bell, in ‘The Telescope,’ page 166, briefly
describes the solar diagonal devised by Sir
John Herschel. He shows a schematic plan
of this solar diagonal or Herschel wedge
and says, ‘In viewing the sun only about 5%
of the light (and heat) is reflected at this
upper surface to form the image at the eye-

Figure 2: Bryant, Michigan.

piece.” On an adjacent page, in describing
a star diagonal, Bell also says, ‘The right
angled prism is replaced by a simple ellip-
tical prism of small angle, 10° or less, with
its upper face accurately plane and at 45°
to the axes of the tubes.’

“The above quotations comprise all the
published data known to this writer. Albert
G. Ingalls states that he knows of no other
literature on the subject, aside from the ref-
erences here given.

“A Herschel wedge is a most satisfactory
accessory and, if constructed after the ac-

companying drawings, without sacrificing
any of the required accuracy, the result
will be most gratifying and the performance
will leave nothing to be desired. Like the
star diagonal, the Herschel wedge is espe-
cially suited to and indicated for the re-
fractor. There is, however, no reason why
it cannot be used successfully on a reflec-
tor—in which case the position of the eye-
piece would be changed, and the normal
focal and tube lengths of the reflector should
permit of being shortened the three or less
inches which the light travels through the
accessory. There is no appreciable heat from
the Herschel wedge when viewing the sun—
in fact, with it there is no difference in com-
fort between sun gazing and star gazing.
Attention is called to the glass filter disks
(Figure 4). These are used when viewing
the sun but are removed from the tube when
the wedge is used for viewing the moon,
Venus, or the landscape during daylight.
The latter is an interesting pastime because
of the views one enjoys, especially of trees
and their foliage.

“When using the conventional methods,
in photographing the sun and sunspots, the
work must be hurried because so much heat
is generated at or near the focus that a
camera shutter which is not of metal is
likely to be damaged or destroyed, but by
using the Herschel wedge with its filter disks
removed there is no necessity for hurrying
the work, because the heat is so completely
dissipated that this question is no longer a
consideration.

“The following notes on construction de-
scribe materials and practices used in mak-
ing the Herschel wedge shown in the draw-
ing, Figure 4.

“Stock: Brass throughout, except the
glass wedge or prism. Tubes machined from
suitable sizes of brass pipe.

“Prism: Made from plate glass 1%4” to
6" thick. Angle of finished wedge to be 8°
to 10°. Upper surface which reflects the
image, if plane to % wavelength, is of ac-
ceptable quality; %4 wavelength, however,
is better but is sufficiently good. The prism
was cut to its cylindrical shape, which looks
elliptical, by the method described by Selby,
page 126, ATMA.

“Construction: The surfaces between
parts A and B were first machined to a fit,

-d i +

Figure 3: Strum, Florida



APRIL - 1938

then the contacting surfaces were carefully
tinned and the parts joined by sweating,
after which the standard eyepiece O.D. of
1%4"” was machined on part A.

“The circular intersection on the end
of part C was machined to fit the circum-
ference of part B. It is a safe practice to
fill part C, before machining the curve, with
a turned hard wood mandrel, which will
support the wall of the brass pipe when the

| - A
‘ SWEAT
FILTER
B DISKS
,

supporT- ¥
le ING ~
WIRES

2 *~. SPRING CLAMP
ON WIRES

Figure 4: Taylor’s wedge

latter is clamped in a two-jaw chuck. The
next step is to bore the inside diameter of
part C to a shoulder which will support the
filter disks: The internal diameter of C
should be the standard 1%4” for a standard
size of eyepiece. Locate and bore a 1” hole
in part B, over which part C is to be cen-
tered. The contacting surfaces between parts
B and C should be tinned. Part C is cen-
tered over the hole in part B and held firm-
ly in place with several turns of fine iron
wire, thus binding the two parts together.
By placing three or four pieces of solder the
size of a pinhead, on the inside of the tube
at the joint, then heating the tubes in a
Bunsen flame until the solder flows, a neat
soldering job will result, leaving little or*no

solder in evidence. Working a thin burnish- !

er around the outside of the joint, after
soldering, will finish the joint to a high
state of perfection.

“Parts D and E are tubes which assemble
inside of part B. If preferred, parts D and £
may be combined as one tube. The two-part
construction, however, is more complete be-
cause it facilitates adjustment and adds to
the outside appearance in clean design.

“Part D telescopes into part E. The fric-
tion or fit of joint should be sufficient to
hold the parts firmly in adjustment. One
end of part D is machined to an angle (pre-
ferably on a milling machine) ; this angle,
plus the angle of the glass prism, should
make 45°, In other words, if the angle of
the glass prism or wedge is 8°, the angle
of the tube should be cut to 37°; if the wedge
is, say, 10° the tube angle should be 35°.
On the diagonally cut end of part D sweat
a piece of 1/16” brass plate to cover the
entire angle or elliptical end of the tube.
Finish the margins of this newly added
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ISFIED!

AN OPEN LETTER

Dear Telescope Maker:

My outgoing mail, aside from requested
price-lists, includes many letters a week to fol-
lowers of our hobby. These people like to
write in for advice on individual problems,
and my answers are my cheerful and free con-
tribution to my customers. After all these
years of steadily increasing business and inter-
ested correspondence, I Know The Answers.

As to the supplies I sell, YOU’'LL BE S AT-

John M. Pierce, 11 Harvard St., Springfield, Vermont

A new Hobbygraph, No. 6, Adjustments of Telescope
and Parts, 30c. Send postcard for free price list.

Fraternally Yours,

2035 Ashby Avenue

TINSLEY LABORATORIES

offers the Advanced Amateur Reflecting Telescopes, 4 inch to 20
inch, sturdy and dependable, reasonably priced. Special atten-
tion to Schools and Institutions.

For the Beginner—Kits of plate and pyrex, Eyepieces, Prisms,
Castings and Mountings, Books, Star Charts. Advice gratis.

6 inch Pyrex Kits, eight grades of Abrasive,
Polishing Materials and Instructions....$5.50

Send for our Catalogue, 6c.

TINSLEY LABORATORIES

“We supply everything but the stars”

Berkeley, California

—TELESCOPE MAKERS—,
KITS=OUR SPECIALTY

BETTER QUALITY, PRECISION WORKMANSHIP,
LOW PRICES. MONEY-BACK GUARANTEE.

COMPLET Two 6” glass discs, correct $375

thickness, sufficient abra-
sives, tempered pitch, rouge, instructions, etc. With
‘‘Amateur Telescope Making”’ ... ...................$6.25

PYREX KITS—6"—g5.50, 8”"—$8.00

ALUMINIZING
OPTICALLY CORRECT FINISH
6"—§2.50 8"—$3.50

Other Sizes Proportionately Priced
MIRRORS TESTED FREE OF CHARGE

PYREX MIRRORS MADE TO ORDER
PRISMS—EYEPIECES—ACCESSORIES
French made, 33” long, 2”

PEREISCPPF‘SM dia. Oxrf'icall equipment: 134"
prism, 1” pent. prism, mm, achr. lens

d 1” F.L. i tand.
e, {ar b Ramsden ovenigy s $10.00

TFTREE catalog Telescopes, Microscopes, Binoculars,
ete. Instructions for Telescope Making. 10c.

PRECISION OPTICAL SUPPLY CO.
1001 E. 163rd Street New York City

ALUMINIZING

NEW SURFACE-HARDENED ALUMINUM
COATINGS

with greater resistance to mechanical abra-
sion and uniformly superior in reflectivity
at the same reasonable prices maintained
in the past.

Coating Prices: 4”—g1.75, 5”—$2.00, 6"
—3$2.50, 7”"—g3.00, 8"—g$3.50, 9"—
$4.25, 10”"—$5.00, 11"—g$6.50, 12"—
$7.50, and 1214”—g8.00. Larger sizes up
to 36 inches in diameter on request.

Diagonal Coatings for diagonals of the fol-
lowing widths:
1Y%"”—50c, 1V4"—60c, 13/4"—75c, 2"
—3$1.00, 214”—g1.25 and 3”"—§1.50

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

mirror without it.
4 inch “ALL-IN-ONE” kit
6 inch “ALL-IN-ONE” kit
8 inch “ALL-IN-ONE” kit

C. W. JAMER

JAMER’S “ALL-IN-ONE” KITS

Contain finest annealed, edged and bevelled tool and mirror blanks.
We use only new glass. CORRECT thickness. Carborundum powders,
fine emery, rouge, synthetic white pitch (better than natural pitch),
one fully polished diagonal, eyepiece lenses for making 1 inch, ¥% inch
and 1V inch positive oculars with instructions for mounting the lenses.
Also the only COMPLETE and AUTHORITATIVE instruction
book—"Amateur Telescope Making”’ edited by A. G. Ingalls—500
pages, profusely illustrated. Kits may be purchased with or without
this book but we supply no other instructions for making reflectors
because it is impractica! for the beginner to hope to make a perfect

10 inch “ALL-IN-ONE” kit $10.00
Send $1 deposit with order—balance C. O. D.

Unbeatable Quality ® Unbeatable Prices ® Compare Either!
BOX 4

$3.00 with book £6.00
$4.00 with book $7.00
$6.00 with book $9.00

with book $13.00

BAYSIDE, N. Y.
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\ LOMARA

%\ POCKET MICROSCOPES
HANDY e PRECISE

Various models
magnify
15x to 1410x
$7.50

and up

For all types

of research
work, athome,

in the labora-
tory and afield.
Will serve the
engineer, medical
man, chemist, bio-
logist, botanist, etc.
Scientific instru-
ments with excellent
optical system.
Electric lamp attach-
ment can be supplied.

For detailed information address
Dept. S.A.-4

C. P. Goerz American Optical Co.
317 EAST 34th STREET NEW YORK

KITS OUR SPECIALTY

4” kit .§ 3.00 Pyrex .. 4.25

6” kit.. 3.75 Pyrex.... 5.75
8" kit.. 6.75 Pyrex.... 8.50
10” kit.. 10.00 Pyrex.... 13.95
127 kit.. 14.75 Pyrex.... 24.00

50c off above prices if ordered with the book ‘‘Ama-
teur Telescope Making’’, or ‘““A.T.M.—Advanced’*

Kits contain 2 glass discs, 8 grades of abrasives
(fewer do not insure an optically perfect surface),
rouge, pitch or beeswax, and instructions.
Money-back guarantee that
THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE
(send for free catalogue)
M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.

When you write to

advertisers

@The Editor will appreciate
it if you will mention that
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8x32 Morllg(s:nl'l\LAR$7 s

FOR $45 BINOCULAR
U. S. GOV'T LENSES

used exclusively in this monocular.
This amazing prism glass at a frac-
tion_of original cost. Optics made
for U. S. Gov't $45 binocular (100,-
000 lot price). BRAND NEW.
Never used. Exactly same results as
$60 binocular but for one eye. Won-
derful results, extra wide field, 150
yds., great light. Only 334” high.
Weight 8 oz. Handy, convenient,
D. M. Co. light and efficient. Take advantage
of this super value now. Limited quantity. With leather
case $7.95. prepaid. C.0.D. $1 deposit plus a few cents
charges. Money back guarantee.
Ca+a|° . Binoculars, field glasses, telescopes, etc., 10¢
9 (credited). Largest assortment in America.
Lowest prices.

DuMAURIER CO.,

Dept. 164, Elmira, N. Y.
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piece flush or parallel with the tube, as
shown in the insert drawing.

“A hole is to be bored through the angle
face of part D, longitudinally with the tube.
Therefore, center and chuck part D in the
lathe. The diameter of this hole should be
approximately %8” smaller than the diameter
of the glass prism. It is assumed that the
prism has been made after the method pre-
sented on page 126, ATMA, which gives
the prism a cylindrical shape with elliptical
sections or faces. Therefore, its diameter is
the greatest dimension of the prism’s width
or minor axis.

“Before removing D from the chuck, lo-
cate the prism on it over the hole, with equal
width of brass showing around the prism.
Scratch the outline of the prism on the brass
base. Outside of this scratched line drill
four 1/16” diameter holes, parallel longi-
tudinally with the tube. These holes are to
be spotted as shown in the insert drawing,
and they are to carry the 1/16” diameter
wires which will hold the prism. This
method of holding the prism was chosen in
preference to several other methods, be-
cause it is simple and direct to make, holds
the prism securely without pinching it, and
simplifies the assembly and disassembly.
These four wires should be long enough so
that, when in place, they can be seized with
pliers through the rear and open end of
the complete assembly. Each of the two
lower wires which hold the point of the
wedge or prism should have a small piece
of soft brass or copper soldered on the end,
which is to be bent over the prism when in
place, thus making a hook. A paper-thin
piece of cork should be placed between
hook and prism. The other two wires are
straight pieces which will easily be under-
stood when the parts are assembled. The
clamping ring for holding the four wires in
place (also a similar ring for holding the
filter disks in place) should be a 4” to %"
length of thin-wall (.030”) brass tubing of
suitable diameter. Open this piece of tubing
to make the spring, and cut out a piece of
the tubing to permit snapping it in.

“Part E requires no comment except to
call attention to the knurled collar which
should be sweated on the end of the tube,
also the locking screw with nut in front of
the collar, as shown in the drawing.

“Assembly: Telescope part D into part E.
Put the four wires in place and clamp them
with the clamping ring. Adjust the upper
wires so that they extend through the face
of part D %" or more. Adjust the lower
or hook wires to extend beyond the face of
D an inch or less. Now place the prism
under the upper wires and with pliers pull
the hook wires through the clamping ring
until the prism is held in place with the
hooks. Remember to place the thin piece of
cork under the hook just before the hook
is made up snug against the prism. The re-
mainder of the assembly is of course ob-
vious, as is also the necessary adjustment.
To preserve the outside finish of the brass
parts, lacquer them with a thin coat of Bake-
lite lacquer No. B13128 or BH1805. Allow
this to dry for one half hour. Then bake in
the kitchen oven for one hour or a little more
at 200 degrees F.”

N Figure 5 the Herschel wedge is shown
at the left. Near it is a three-lens Rams-
den eyepiece made by Taylor and at the right
is another of his gadgets, a micrometer focus
control. This may be used on any telescope
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having a standard 1%4” diameter eyepiece
fitting and it moves the eyepiece assembly
in or out of focus, similar to a rack and
pinion. It employs the helical slot principle
instead of a thread and Taylor says it is a
sweet device in operation. It is also large
enough to get hold of.

Figure 6 shows Taylor’s RFT refractor,
recently completed; in fact, he states that
it is pretty close to the RRFT specifications
in ATMA. It is a 2%"” f/6 and the knurled
band is the rotor of the micrometer focus
control shown in Figure 5.

HE following is taken from a letter from

H. E. Dall, 166 Stockingstone Road,
Luton, Beds., England, a co-author of
ATMA: “I’ve made a strain viewer, using
Polaroid, which is so easy and comfortable to
use that there is no excuse for working on
any untested glass. It consists merely of (1)
a lamp in a blackened box having a hole
covered with a Polaroid disk, (2) a ground-
glass screen on a stand (mine is 10” x 10”),
(3) a pair of American Polaroid goggles
worn by the viewer. It shows up the strains
so brilliantly that there is no need even to
test in a darkened room. The glass to be
tested is just held between the screen and
the observer. The analyzing Polaroid has
its axis at right angles to that of the goggle.”

E learnthat the Bailey and Sharp Co.,

Hamburg, N. Y., who handled Chance
Bros. optical glass, have sold their manu-
facturing facilities to the Optical Glass
Products Inc., of Hamburg, which will
mold lenses, prisms, and other optical parts.
The Ednal Company, 160 Fifth Ave., New
York, N. Y., are now the American agents
for the glass of Chance Bros. and Co., Ltd.,
Birmingham, England.

IRCULAR dividing engines are dis-
cussed in ATMA, which shows a pic-
ture (page 297) of an “ultra” type at the

————

Figure 5: Upper left, the wedge

Bureau of Standards, capable of dividing
a circle within an accuracy of about one
second of arc, about a millionth of the com-
plete circle. The late Dr. Ambrose Swasey,
the professional telescope builder, made one
of comparable refinement and the follow-
ing, taken from an article in the Journal of
Applied Physics (New York), written by
the astronomer, Prof. J. J. Nassau, of the
Case School of Applied Science, Cleveland,
may make readers take in their breath.
“Last May Mr. Swasey was asked, ‘What
in your opinion is the greatest thing you
have done?’ All at once his eyes sparkled,
his face brightened more than ever, and it
seemed that a war veteran was getting ready
to describe a famous battle. ‘The highest
type of construction and piece of work I
ever did,” he said, ‘was the dividing engine.
When you can take a spindle 4” in diameter
and about 25” long with %” taper to the
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foot and make that spindle fit into a bear-
ing easily and when you drop it a thousandth
of an inch it goes hard, you are getting down
1o a refinement about which we knew noth-
ing in those times. Dividing engines had
all fallen down on the spindle—could not
get a spindle in the bearing that would fit”
The dividing engine was built primarily for
graduating circles of astronomical instru-

Figure 6: Taylor’s RRFT

ments used for fundamental star work as
well as for instruments in geodetic survey-
ing. It has an error of closure of one second
of arc and required three years in building.”

Feats like this rank with making ruling
engines—ne plus ultra.

CTIVITIES on 20” reflectors: The New
York group—the Optical Division of
the Amateur Astronomers Association—
have worked a 20” Pyrex disk (203%4"),
solid type, to f/2.4 curve and are boring it
out for a Cass. Their optical workshop is in
the basement of the Hayden Planetarium,
which provides spacious and ideal quarters.
It is even air conditioned—what sybaritic
luxury! In Philadelphia the Amateur As-
tronomers of the Franklin Institute are “ex-
ploring possibilities of building a machine
to grind the 20” blank,” according to their
monthly publication, The Observer. Their
headquarters are in the Fels Planetarium.
They have a luxurious machine shop.

A group of advanced engineering students
at the College of Engineering, University of
Kentucky, Lexington, Ky., is said to be de-
signing and is to build a 20” reflector. Earl
G. Welch is one member of this group. At
the College of Liberal Arts, University of
Louisville, Louisville, Ky., a similar project
was under way some time ago, according to
Walter L. Moore, but we hear no recent
news.

In Boston, the Amateur Telescope Makers
of Boston are also planning a 20”, and
drawings of the proposed mounting were re-
cently published in The Telescope (Cam-
bridge, Mass.). The mounting is unique and
distinctive: it is half German equatorial,
half double yoke and half fork. The tube,
like all Gaul, is divided into three parts, the
first of which is closed, the middle part
absent and the top part latticed. The space
occupied by the non-existent middle part is
filled up with the ether if there really is an
ether, and the top part is held aloft by this
ether and/or hypnotism. The Pyrex disk is
to be half solid and half ribbed, because
there are two schools of thought in this club
just as in all others. Similarly, there is to
be half a hole in the disk, representing a
sensible compromise between the Newtonian
and Cassegrainian factions. All this once
more shows the marked flair for compromise
which we Anglo-Saxons (or what are we?)
usually do more bragging about than exer-
cising. The telescope, however, is still in the
paper stage and there are hopes that a single
type can be settled on—either peaceably by
Boston methods, or by a gang fight a la
New York.
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Angular field 3°30° to 20°; Erect
image. All bronze.

Bausch & Lomb Navy Telescopes

Said to have cost in excess of $130.00

An excellent finder, 7 lenses, achromatic tele-
scope tube, erector draw tube and eyepiece
draw tube. Excellent for spotting game. Object
Ler,ls 2” ; magnifies 3 to 10 power; Exit pupil
0.2" to 0.09”; Eye Lens 15/16”. Cross Hairs.

$12.50

FLOOD CONTROL!

Automatic
Cellar Drainer

New Improved
OBERDORFER
Sump Pump

Keep Your Basement
Dry At All Times!

Pump built entirely of
bronze, rust proof, long
life.

Has Thermal Overload De-
vice. Positively depend-
able and protects motor in
case pump stalls.

Capacity, 3,000 gallons per
hour with 14 h.p. motor
at low operating cost.

Model B-2400 unit com-
plete with 110-v,
60 cycle motor $35-00

Unconditionally Guar-
anteed for One Year.

Literature Sent on Request

PrismaticRifle Sight & Observers’ Scope

Made by Warner & Swasey. 6 power. Consists of
achromatic ocular & objective lens, calibrated reticule
with Cross Hairs, 2 highly polished prisms firmly set
in solid cast bronze frame with soft rubber eye-cup.
Micrometer adjustments for yardage and windage. Used
on Krag, Enfield, Savage, Springfield, etc. Complete
with mount and oak leather case (not shown), $7.50
Regular Price $38.00 Now .

Latest Model Compressor

Suitable for
FACTORY, LABORATORY or HOME
Quiet=—E fficient=—Power ful

Ideal spraying outfit for all liquids such as paints,

enamels, etc. Can also be used for cleaning, tire
inflating, and general purposes. Equibpped with
General Electric, % HP a.c. motor, Quincy air com-
pressor, adjustable safety valve, and 100 1b. air
gauge. A heavy duty Plummer spray gun with 15
feet of hose is also furnished. Weighs 0
only 60 Ibs. Pricc $39.5

Complete and ready for operation.

See also our former advertisements in previous issues for other items.

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S. S., 105 Fulton Street, New York City

*

Keep in Touch With the

Latest Astronomical Events
Send 10c for a sample copy of

ROCKEFELLER CENTER OBSERVATION ROOFS
30 Rockefeller Plaza

THE MONTHLY
STAR FINDER

New York, N. Y.

3" Zeiss Alt-azimuth Refractor

10" Newtonian Equatorial Reflector
Complete line of telescope
accessories and parts
Optical design and Computations
C. W. LUSK, Optical Instruments
1238 W. 39th St. Los Angeles, Calif.

ATEMSCO OCULARS

Approved and used from coast to coast for the third year. Fibre Lens
cells—Brass mounted—diameter 11/ inches.

RAMSDEN TYPE—1"—15"—14" efl oculars i $l h
eac

SOLID OCULAR—1%5"” efl

FREE with every order amounting to $3.00 or more
An ATEMSCO single lens terrestrial ocular

AMATEUR TELEscorE MakERs SuppLYy Co.
Box 213, FLusuine, N. Y.

Focusing—rack & pinion

84 West Broadway

Mirror—in adjustable frame
TRIPLE APLANATIC LENSES 10X OR 20X
Stand complete with | magnifier $12.00
Additional magnifier (sold only with microscope) $3.00
Attractive case $1.00. Catalogue 6c¢
Remit with order express collect

Scientific and Laboratory Apparatus

Leitz or Bausch & Lomb Microscopes (Used) Dissecting Model
For gems, insects, minerals & shopwork
Lens Arm—heavy adjustable

Glass and metal stage
Hand rests
Brass and black alcohol-proof finish

HARRY ROSS
New York, N. Y.
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TRADE MARKS

AND

UNFAIR
COMPETITION

By ORSON D. MUNN

A TrRADE MARK is an intan-
gible asset of a business, yet
its actual value may grow so
large that it becomes the very
foundation on which depends
the whole structure of the
business. Because of this fact,
every business man should
have available such informa-
tion on trade marks as will
enable him to judge with a
fair degree of accuracy the
desirability of any mark
which he may be consider-
ing.

Here, in one handy vol-
ume, written in non-legal
terms, is a simple yet com-
prehensive interpretation of
the Federal statutes and the
body of common law relat-
ing to trade marks and un-

fair competition.

Price $1.00 postpaid

Published by

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

CURRENT BULLETIN BRIEFS

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail)

THE McKay PHoToGRAPHIC TEsT CHART

is a four-color chart which enables the
photographer to check his equipment—
lenses, filters, films, developers—and tech-
nique. The four-color chart (15 by 20 inches,
mounted on durable board) is photographed
in the usual manner; the resulting negatives
and prints reveal various sources of trouble
that may have been preventing the photog-
rapher from obtaining the best possible re-
sults. The chart folds to 15 by 10 inches.
At your photographic dealer or direct from
Chess-United Company, Mohawk Building,
Fifth Avenue at 2lst Street, New York
City.—$2.50.

How 10 MAKE TiME AND MoOTION STUDIES,

by Howard Campbell, is a pamphlet of
interest to plant executives and managers.
It gives information regarding the proper
method of making time and motion studies
with an eye to increased plant efficiency.
Write for Bulletin 4384 to Scientific Amer-
ican, 24 West 40th Street, New York City.—

3 cents.

ForeieN Lanps AT Stay AT HOME PrRICES

is a revised edition of a booklet that
deals particularly with “freighter cruises.” It
tells of the advantages of this inexpensive
method of travel, quotes prices, and gives
brief sketches of the interesting trips that
can be made. Harian Publications, 270
Lafayette Street, New York City.—25 cents.

Riccers’” HANDBOOK is an up-to-date man-

ual showing the latest equipment for
handling materials by means of cranes of
various types. It illustrates the latest acces-
sories and technique and gives complete
specifications and dimensions. Write for
Bulletin 438B to Scientific American, 24
West 40th Street, New York City.—3 cents.

GEORGE WESTINGHOUSE is the title of a 78-

page illustrated book on the life and
work of George Westinghouse and those
with whom he worked. Westinghouse Elec-
tric and Manufacturing Company, East
Pittsburgh, Pennsylvania—Gratis as long as
a limited supply lasts.

Procress IN IMPROVEMENT oF Cast IRON

AND UsE ofF Arroys IN IroN, by Paul D.
Merica, is a reprint of a lecture delivered
before the American Institute of Mining
and Metallurgical Engineers. Write for Bul-
letin 438C to Scientific American, 24 West
40 Street, New York City.—3 cents.

THE MICROSCOPE, a magazine for micro-

scopists, described in these columns in
our January issue, is published in England.
United States and Canadian residents can
place their orders for subscriptions through
Harry Ross, The Merchandise Mart, 84
West Broadway, New York City.—$3.00 per
year.

PHoToRELAY UNIT is an eight-page pam-

phlet describing new types of relays for
use with photo cells in such applications as
fire alarms, smoke alarms, burglar alarms,

illumination control, counting, and so on.
Descriptions of various applications are
given as are also prices of the units de-
scribed. Write for Bulletin 438D to Scien-
tific American, 24 West 40th Street, New
York City—3 cents.

How 1o ENLARGE, by W. Peterhans, is a

pocket-size manual on the subject which
gives compact yet complete directions on
the proper making of enlargements. Ameri-
can Photographic Publishing Company, 428
Newbury Street, Boston, Massachusetts.—50
cents.

THE OLp PaTHs or CONSERVING THE AMER-

1cAN TraprTiON, by Frank Halliday Fer-
ris, is a transcript of a sermon recently
delivered, which dealt particularly with
present-day conditions in the United States
and with some of the solutions which have
been offered. Words are not minced in the
treatment of the all-too-wide-spread philos-
ophy of a new Utopia in which hard work
is to be avoided. Write for Bulletin 438E
to Scientific American, 24 West 40th Street,
New York City.—3 cents.

Usep Car VALUE Guipk is a small folded

sheet that gives definite information on
the points to be watched when buying a
used car. Check-lists furnish an easy means
of analysis. Automobile Research Bureau,
520 North Michigan Avenue, Chicago, Illi-
nois.—25 cents.

WHAT Is A JoB is an 18-page booklet that
tells the human side of the various fac-
tors that go to make up a job. It is designed
particularly to stress the necessity of a bet-
ter understanding of these factors and their
relationship to employment. General Motors
Corporation, Detroit, Michigan.—Gratis.

DIRECTORY OF AsSOCIATION MEMBERs, 1938

edition, lists consulting chemists through-
out the country and tells specifically of the
particular work which these leading re-
search men are prepared to undertake. If
you have a chemical research problem to
solve you will undoubtedly find the best
man for the job in this listing. Association
of Consulting Chemists and Chemical En-
gineers, Inc., 50 East 41st Street, New York
City.—Gratis.

ANNUAL REPORT OF THE GOVERNOR OF THE

Panama CanaL, 1937, is a formal report,
with the usual statistics, but it is also less
“statisticky” than most reports and more
readable. It gives to the American citizen a
good idea, in detail, of the way his invest-
ment at Panama is being handled. Superin-
tendent of Documents, Washington, D. C.—
15 cents, cash.

GEOPHYSICAL ABSTRACTS 88 (Geological

Survey Bulletin 895-A) is a pamphlet
containing abstracts of numerous papers
pertaining to geophysical prospecting, cov-
ering January to March, 1937. Superin-
tendent of Documents, Washington, D. C.—
10 cents, cash.



APRIL - 1938

SCIENTIFIC AMERICAN

LEGAL HIGH-LIGHTS

Patent, Trade Mark, and Related Legal Proceedings That
May Have a Direct Effect on Your Business

By ORSON D. MUNN, Litt.B., LL.B., Se.D.

New York Bar
Editor, Scientific American

Price CurTING

N several occasions we have referred to

the so-called Fair Trade Acts which
have been enacted in many of the states.
These Acts permit a producer or distributor
to fix by contract the re-sale price at which
merchandise bearing his trade mark, name
or brand may be sold. Most of these Acts
provide that knowingly selling merchandise
below the price fixed in the contract con-
stitutes unfair competition. The constitu-
tionality of these Acts and the right of a
producer or distributor to maintain a suit
for unfair competition where a retailer sells
below the specified price has been sustained
by the United States Supreme Court.

The New York State Supreme Court re-
cently had occasion to pass upon a rather
novel application of the Act. A retailer
brought suit against a competitor, charging
that the competitor was guilty of unfair
competition because he was knowingly
selling merchandise bearing the trade mark
of the producer below the price specified by
the producer. The Court dismissed the suit
on the grounds that the Fair Trade Act was
intended to protect the good will of the pro-
ducer or distributor rather than the retailer.
The Court further pointed out that the Act
provided for vertical price maintenance as
distinguished from horizontal price main-
tenance. The basis upon which the Court
dismissed the suit is summarized in the fol-
lowing quotation from the Court’s opinion:

“In other words, while the enforcement
of the contract may be obtained at the in-
stance of the producer or wholesaler against
the retailer, the same right to enforce the
contract does not vest in another retailer.”

OuTsIDE THE PALE

N a case of more than usual importance,

the United States Supreme Court has de-
cided that a patentee cannot prevent the
sale by a competitor of an unpatented prod-
uct which is to be used by the purchaser
in an infringing process or product. Prior
to this decision there had been some con-
fusion as to whether the seller of an un-
patented article of commerce, which was
subsequently used in a patented process or
product, was guilty of contributory infringe-
ment and as such liable for profits and dam-
ages to the patentee.

In the case in question a prominent manu-
facturer of asphalt and bituminous products
was the owner of a patent for the process
of curing concrete, as used in road building,
by means of a bituminous emulsion. Pur-
chasers of the bituminous emulsion from
the patentee were permitted to use the
patented process. A competitor of the paten-

tee sold bituminous emulsion to road build-
ers knowing that they intended to use it in
the patented process without license from
the patentee, and the patentee brought suit
against the competitor charging that the
sale of the bituminous emulsion contributed
to the infringement of the patent.

The history of this case from the Trial
Court to the Supreme Court reveals con-
siderable judicial conflict. Thus, the District
Court before which the case was tried held
that the patent was invalid and dismissed
the suit. The Circuit Court of Appeals re-
versed the District Court and held that the
patent was valid and infringed by the sale
of the bituminous emulsion. The United
States Supreme Court reversed the Circuit
Court of Appeals and held that anyone had
the right to sell the bituminous emulsion as
it was an unpatented article of commerce.
The Supreme Court pointed out that if the
seller of the bituminous emulsion was held
to be an infringer, the patentee would be
granted a limited monopoly on the sale of
an unpatented product. In this connection
the Court stated:

“. .. every use of a patent as a means of
obtaining a limited monopoly of unpatented
material is prohibited. It applies whether
the patent be for a machine, a product, or
a process. It applies whatever the nature
of the device by which the owner of the
patent seeks to effect such unauthorized
extension of the monopoly.”

This unequivocal statement by the Su-
preme Court would appear seriously to cur-
tail, if not destroy, the doctrine of con-
tributory infringement as previously ex-
pounded by many experts.

Co-OWNERS

HERE is a great deal of misunderstand-

ing as to the rights of co-owners of a
patent. It is frequently thought that co-
owners must share all profits received from
exploiting the patent. Also, it is often stated
that where a patent is jointly owned by two
or more people a license to practise the in-
vention of the patent must be granted by
all of the co-owners.

However, in the absence of a partnership,
joint venture, or some definite understand-
ing to the contrary, each of the co-owners
of a patent has the right independently to
promote and exploit the invention without
accounting to the other co-owners.

A Federal District Court considered this
question in a recent case, and made the
following comment:

“For example, one co-owner of a patent
right, whatever his undivided interest may
be, may exercise that right as he pleases,
regardless of the consent of any co-owner.
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Thus, no recovery of profits or damages can
be had against such a co-owner if, without
the consent of the others, he makes, uses, or
sells the patented invention. That is to say,
he may, at will, make, use, or sell the
patented invention or license others to do
so, and neither he nor his licensees may be
enjoined from so doing.”

RuBBER TIRE

HE provision of a rubber tire for a lawn

mower does not amount to invention,
according to a recent decision of the Court
of Customs and Patent Appeals.

The tribunals of the Patent Office re-
jected a patent application for a demount-
able rubber tire for a lawn mower and the
applicant for the patent appealed to the
Court of Customs and Patent Appeals. The
Court found that similar rubber tires had
been used on perambulators and on chil-
dren’s wagons and concluded that the use
of the tire on a lawn mower did not in-
volve invention. The court stated:

“As we see it, appellant has done nothing
more than use a well-known old art vehicle
tire for a lawn mower without any modifica-
tion which required invention.”

FoLping Box

NFRINGEMENT of a patent for a fold-

ing paper box formed of a single strip
of paper is not avoided by forming a box
from two strips of paper glued together.

In a recent suit for patent infringement
the patent disclosed a hexagonal folding hat
box formed of a single strip of paper. The
infringer made his box from two separate
strips of paper but in other respects it was
substantially the same as the patented box.
The court pointed out that making an ele-
ment in two pieces when it is described in
the patent as being formed of a single piece
does not avoid infringement where the ele-
ments function in substantially the same
manner. In reaching its conclusion the court
pointed out:

“Thus appellee’s box, although formed of
two parts, fastened together by glue, is an
integral structure; it operates and functions
identically with the box made under the
patent and does not avoid infringement.”

REevisioN

COPYRIGHT on a book or play does

not protect revisions made after the
copyright was obtained. This question was
recently considered by a Federal District
Court in a suit charging that a photoplay
was an infringement of a copyright on a
play. The bill of complaint alleged that the
plaintiff had written and copyrighted an
original drama. After the copyright was ob-
tained the complaint alleged that the play
was revised, and it was charged that the
photoplay copied the revised version of the
copyrighted play.

So far as the complaint revealed, no copy-
right was obtained on the revisions or on
the revised version of the play. The Court
held that the copyright on the original play
did not protect the revisions, and that in so
far as the suit charged the defendant with
copying the revisions it should be dismissed.
The Court pointed out that a new copyright
could have been obtained on the revised ver-
sion of the play and in that manner the
plaintiff could have protected himself.
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SUNSPOTS AND THEIR EFFECTS

By Harlan True Stetson, Research Associ-
ate, Massachusetts Institute of Technology

N this volume the author, now the most

outstanding scientist in the combined
fields dealt with, has compacted a vast
amount of information on the sun: sunspots
and human behavior (ups and downs of our
feelings) ; sunspots and growing things
(tree-ring cycles, plant growth, vintages,
animal fluctuation) ; sunspots and radio;
sunspot periodicity and business (the much-
talked-of parallelisms) ; measuring sun-
light; weather and sunspots (long-range
prediction) ; solar utilities; light and
power; earth’s magnetism (including the-
ory of its effect on carrier pigeons); sun-
spot causes and prediction. His treatment
is popular and most readable. Big things,
largely practical, are expected to follow
from the studies now being made of these
subjects. (201 pages, 5% by 8 inches, 15
illustrations.) —$2.15 postpaid.—A4. G. I.

DISTILLATION
By J. Reilly

THIS work has been carefully and thor-
oughly carried out by Professor Reilly,
who is a technical member of the Irish Free
State Industrial Advisory Board, and is an
authority on the azeotropic process. In this
book some of the newer developments have
been considered both from the theoretical
and industrial aspects, as, for example, evap-
orative distillation and the azeotropic de-
hydration of alcohol. (120 pages, 4 by 6%
inches, illustrated with drawings.) —$1.35
postpaid.

THE COMMAND TO LOOK
By William Mortensen

« A FORMULA for picture success” is the

sub-title of this little book made up
with plastic spiral binding. The author
claims to have discovered a “definite photo-
graphic formula” by means of which he is
able to produce effective photographs. The
purpose of the present book is to tell of the
discovery of this formula, analyze it in de-
tail, and show its concrete application in
a series of prints that have won the appro-
bation of publishers and salons. The book
does not touch upon technical problems; it
is solely concerned with the making of effec-
tive pictures. If you are serious about your
photography and can learn by reading of the
experience of others, this book should pro-
vide much inspiration. (190 pages, 4% by
5% inches, drawings, 56 photographs.)—
$2.15 postpaid.—A. P. P.

SEGMENTAL FUNCTIONS
TEXT AND TABLES
By C. K. Smoley
RIMARILY a compilation of logarithms

of segmental functions, this is a volume
for advanced engineers and mathematicians.
It offers simple methods of solving a circular
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segment, and of computing its area, when
the segment is given with any two of its
five parts, viz.,, the arc, the chord, the
radius, the central angle and the height,
with numerous examples illustrating the ap-
plication of these methods. (Limp leather,
491 pages.)—$5.15 postpaid.—F. D. M.

THE NATURE OF VARIABLE STARS
By Paul W. Merrill, Mt. Wilson Observatory

COMPACT outline of our present

knowledge of variable stars: how vari-
ables are discovered and catalogued, how
their light changes, what the spectroscopes
show, their motions and their significance.
The treatment is semi-technical—certainly
not typically popular but not abstruse; in
other words, it is well adapted to its logical
readers—serious amateurs. (134 pages, 5%
by 8 inches, 12 illustrations.) —$2.15 post-
paid—A4. G. I.

THE MATTHEWS-NORTHRUP NEW
INTERNATIONAL ATLAS AND
ILLUSTRATED GAZETEER

TLASES come and atlases go, and it is
seldom that the layman who desires an
atlas for the home is able to determine
which one would best suit his needs. This
volume is a most convenient home reference
atlas, and particularly for those who, like
this reviewer, pore over a map for hours at
a time, making their world tours vicariously
in an armchair. Complete detailed maps of
all sections of the world are given, and in
the Gazeteer there are compact descriptions
of all those queer places you have always
wanted to visit, from hot and dusty Aden
to the Zanzibar Protectorate which, we learn,
produces 82 percent of the world’s supply
of cloves. Other features are: important
dates in world development, facts and fig-
ures concerning areas, rivers, mountains,
waterfalls, dams, tunnels, and—but, briefly,
it is practically an encyclopedia of facts
concerning the physical world. (264 pages,
11 by 14 inches.) —$3.15 postpaid.—F. D. M.

ECONOMIC GEOLOGY
By H. Ries, Prof. Geology, Cornell

OR a generation Ries’ “Economic Geol-

ogy” has remained a standard text on
its subject, since its author has consistently
kept it up with the changing times. This
is the seventh edition and large sections
have been completely rewritten. As a text,
and particularly as a concise, dependable
reference, this work in its successive edi-
tions has been kept for years on the re-
viewer’s desk, as it contains the answers to
many a practical question asked by readers
of this magazine. Its emphasis is mainly on
industry, not on abstract geology. Part I,
on the Non-metallics, covers coal, petroleum.
natural gas, bitumens, oil shales, building
stones, clay, limes, calcareous cements,
salt, bromine, calcium chloride, borates,

iodine, potash, gypsum, phosphates, abra-
sives, asbestos, glass sand, graphite, mona-
zite, and precious stones. Part II, on Ore
Deposits, covers iron, copper, lead, zinc,
gold, silver, aluminum, manganese, mercury,
and the minor metals. Most of these items
have their own separate chapters and the
ground covered in each is shown by a typ-
ical sample, the chapter on gypsum: prop-
erties and occurrence, impurities, origin,
distribution in the United States and Can-
ada (area-by-area, with maps), typical
analyses, uses, amount and value of pro-
duction, references to literature. A rug-
gedly bound, practical book. (720 pages, 6
by 9 inches, 267 illustrations.) —$5.25 post-
paid.—A4. G. I.

ATLANTIC GAME FISHING
By S. Kip Farrington, Jr.

DVENTURE on the briny deep is the
key-note of this beautifully produced
and handsomely illustrated volume. Fisher-
men of all kinds will go for it in a big
way; non-fishermen who thrill to factual
adventure stories will get as much from it
as will a fisherman who has been on the
right end of a fishing line at the right time.
The author covers the subject of salt water
fishing from Nova Scotia to Bimini—from
dories, from high-powered motor boats,
from the beach. Part instruction manual, but
all intensely interesting reading, the book
tells what to fish for, where and how. (298
pages, 8% by 11% inches, 125 action photo-
graphs, and seven full color paintings by
Lynn Bogue Hunt.)—$7.75 postpaid.—
A P. P.

CATALYSIS

By Georg-Maria Schwab. Translated from
the first German Edition with addenda by
H. S. Taylor and R. Spence

ATALYSIS, the remarkable effect of

accessory substances on chemical re-
actions, remains somewhat of a mystery
despite the vast amount of research devoted
to it and the enormous importance of its
industrial applications. In this volume an
outstanding German treatise on catalysis has
been amplified and brought up to date by
eminent authorities, American and English.
The result is a book of greatest value to
the student and to others interested. The
presentation is clear and covers the field
in an understandable manner, but without
sacrificing subject matter. (369 pages, 6
by 9 inches, unillustrated.)—$4.45 post-
paid—D. H. K.

METAL AIRPLANE STRUCTURES
By Major Flavius Loudy

HEN airplanes were built of wood,

their structure was simple and well-
nigh standardized. Now that aircraft are
built almost solely of aluminum alloys and
stainless steels, the variety of structural
forms and the complexity of structures are
much greater. There are riveted and welded
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joints to-think of. Fuselages may be of tubu-
lar steel, monocoque, or semi-monocoque,
with every imaginable type of bulkhead and
stringer. Wings are metal covered and the
metal covering is made to give a large pro-
portion of the strength in what is known
as the stressed skin design. Metallurgical
knowledge has to be brought into play,
methods of stress calculation are exceed-
ingly complicated, and sometimes the best
calculations have to be supplemented by
tests to proof load and to destruction. The
very difficulties and complexities of the sub-
ject make Major Loudy’s book all the more
attractive for the technician or the practical
constructor. Consideration of structural ele-
ments is supplemented by concise and prac-
tical suggestions for calculations. The many
illustrations give a very fine survey of mod-
ern practice. Even the private flier or the
layman interested in knowing how the air-
plane appears under its skin will read the
book with pleasure and benefit. (445 pages,
293 figures.) —$5.20 postpaid.—A. K.

THE SECRETS OF TRICK
PHOTOGRAPHY

By O. R. Croy

HOTOGRAPHY without a camera,

moonlight—real and faked, homemade
snow flakes, silhouettes, photography of
glass, photographic ornaments, optical cari-
catures, photomontage, pencil drawing with
the camera, printing on silk—these and doz-
ens of other subjects are thoroughly covered
in clear, compact style. In general, the text
for each subject comprises a single page
with, facing it, a full page photograph illus-
trating the effect described. The amateur
photographer who is looking for new ways
of photographing old subjects or for obtain-
ing odd and unusual results will find
straightforward and practical instructions
in the pages of this book. (174 pages, 6
by 8% inches, thoroughly illustrated with
photographs and diagrams.) —$2.65 post-
paid.—A. P. P.

AXIAL BIFURCATION IN SERPENTS

By Bert Cunningham, Duke University, with
Foreword by Raymond L. Ditmars

N author with a passion for double-
headed, two-tailed and Siamese twin
snakes has fine-tooth-combed the past scien-
tific literature of several languages and
brought together in one book all available
previously published scientific descriptions
of these freaks. (91 pages, 6 by 9 inches,
134 illustrations.) —$2.65 postpaid.—A4. G. I.

MIGHTY ENGINEERING FEATS
By Harriet Salt

S the title implies, this is a running
account of some of the greatest struc-
tures made by man. The background, gen-
eral history, details of construction, and
dates, are given for such projects as the
first transcontinental railroad, the Panama
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SCIENTIFIC AMERICAN
24 West 40th Street
New York City
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Canal, New York City’s water supply sys-
tem, the Wilson Dam, the Holland Tunnel,
the Columbia River Highway, the George
Washington Bridge, Boulder Dam, and the
two monumental new bridges at San Fran-
cisco. The style is free and readable, and
those who are interested in such achieve-
ments will find the book fascinating. (308

pages, 6% by 9% inches, illustrated.) —$2.70 i

postpaid.—F. D. M.

ARMATURE WINDING

By David P. Moreton, Carl H. Dunlap, L. R.
Drinkall

“TIRACTICAL” is a word that describes

this book from beginning to end. It
deals with the construction, winding, and
repairing of A.C. and D.C. motors and gen-
erators, all of the steps being clearly shown
in photographs and drawings. (280 pages,
6 by 8% inches, well illustrated.) —$2.15
postpaid.—A4. P. P.

EARLY MAN

Edited by George Grant MacCurdy, Director

American School of Prehistoric Research

HIS book contains the 36 scientific

papers delivered by the world’s out-
standing anthropologists at the notable In-
ternational Symposium on Early Man held
last year at Philadelphia. These cover re-
search on ancient man in Java, Palestine,
Norway, China, India, The Pacific, South
Africa, and Japan, the main emphasis, how-
ever, being on American paleoanthropology.
To readers not already familiar with the
literature of ancient man, also without some
knowledge of geology, this will seem to be
an advanced work. To others it will be a
notable collection. (362 pages, 6 by 9 inches,
82 illustrations.) —$5.20 postpaid.—A. G. I.

HANDBOOK OF CHEMISTRY
AND PHYSICS—22nd Edition

Charles D. Hodgman, Editor-in-Chief

HIS handbook of chemical, physical,

and mathematical data has through its
many editions become a standard reference
on the subjects covered. New information
is added and tables are revised with each
reappearance to keep it fully useful and up
to date. Its 2090 pages represent a veritable
library of data readily available in labora-
tory or office. Not only is it useful for prac-
ticing scientists, but students in science will
also find it of great value.—$6.25 postpaid.
—D. H.K.

OUTLINE OF HISTORICAL GEOLOGY

By Charles Schuchert, Prof. Emer. of Pale-
ontology, Yale; and Carl O. Dunbar, Prof.
Pal. and Stratigraphy, Yale

HE third edition, now entirely re-

written, of a brief but well illustrated
outline of earth history, by the authors of
the longer historical geology reviewed in
these columns last July; it is based, in fact,
on that book. It is described as a telescopic
rather than a microscopic view of the great
panorama of the geologic past, giving depth
and perspective rather than detail, hence the
more common systematic period-by-period
treatment is avoided. It presupposes an ele-
mentary knowledge of physical geology.
(241 pages, 6 by 9 inches, 151 illustra-
tions.) —$2.65 postpaid.—A4. G. I.
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The
ORIGIN OF LIFE
By A. I Oparin

Novel in conception, far-reaching in
its implications is this fascinating an-
swer to the age-old question of when
and how life first appeared on earth.
(Trans. by Sergius Morgulis) $2.50

FEARFULLY AND
WONDERFULLY
MADE

By Renee von E. Wiener

“The Human Body in the Light of
Modern Science” is the sub-title of
this important volume which deals
with the functions of the human or-
ganism, its physiology, anatomy and
behavior as a whole. $3.50

All bookstores

THE MACMILLAN COMPANY
60 Fifth Avenue New York

WANTED: MANUSCRIPTS

New York Book Publisher respectfully solicits
worthwhile manusctipts for publication on
Royalty or Co-operative basis.

FORTUNY’S, Publishers—45 West 45 St., N. Y. C.

ZERO TO EIGHTY
by Dr. E. F. Northrup

Explaining the inventions and reflections
of one of the foremost technical minds of
our time. A scientific introduction into the
possibility of interplanetary and future
air travel by means of the electric gun,
augmented for those with a scientific
background by a Technical Supplement,
which leaves the body of the book un-
encumbered for the lay reader.

Illustrated, Cloth, $3.00

THE SCIENTIFIC PUBLISHING CO.
44 Park Place Princeton, N. J.

The Moon
With the Naked Eye

and Field Glasses
By C. N. JoyNER, B. E.

A 135-page book containing eleven
5 by 7 inch half-tone photographs of
the moon, each faced by a key chart
of names of features and an informa-
tive chapter of description; also chap-
ters of general interest, an index to
lunar features, and in a pocket a 24-
inch folding map of the moon’s main
naked-eye features. This book is for
naked eye and field glass work.—
$3.00 postpaid.—A4. G. I.
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