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AN ADVERTISEMENT OF THE WESTINGHOUSE ELECTRIC & MANUFACTURING

HE asphalt may be melting in
the streets outside, but there’s

May Day weather inside this place.

Soon smart people by the hun- .

dreds will seek it out, and its
proprietors will smile happily at
mounting receipts. When winter
comes and old-fashioned dry heat
is making other places stuffy and
close, its clean, fresh air will con-

tinueto beckon the crowds.““Tailor-

COMPANY -

A SIGN OF

Belter
Business

As signs like this go up, “For Rent” signs come down

made weather” is good for business,
in any season.

Thousands of shops, theaters
and dining places have already dis-
covered this. Moreovet, year-round
comfort for homes and offices is
being brought within reach of
more and more people each year.
We Americans usually get what
we want, and when something

new and desirable comes along,

® Westinghouse

T

thousands get jobs making and
selling it.

Like so many other new business-
building developments, air con-
ditioning has been helped in its
growth by the electrical industry.
Westinghouse engineers have made
many substantial contributions, and
the Westinghouse name on air
conditioning equipment is another

sign worth looking for.
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FTER the now famous Jonker diamond, described on
page 94 of this issue, had been cleaved following months

of study of the cleavage planes, it was set up as shown in the
photograph reproduced on our front cover. Then followed
additional months of sawing, using a phosphor-bronze disk
operating at 5000 revolutions per minute. The disk was sup-
plied with olive oil and diamond dust. Sometimes the whirling
disk made no progress into the stone for days at a time, but
nothing else could be done. Only time, patience, and constant
effort could achieve the desired results.—Photograph courtesy
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50 YEARs Aco IN . . .

(Condensed From Issues of August, 1887)

PANAMA CANAL—“Recent advices from Panama show that seri-
ous injury to important portions of the excavations has been oc-
casioned by the sliding down of the embankments, due to heavy
rains. In some places the great ditch has been measurably refilled,
and at some peints it will have to be dug out a second time at
great cost.”

ECHIDNA—*“QOur engraving shows the rare and extraordinary
echidna that has quite recently been discovered in Northern New
Guinea (Proechidna bruijni). This curious animal in outward
appearance resembles the hedgehogs in its spine-covered body
and the ant eaters in its long and tapering snout. The latter is in-
capable of being opened, and the
mouth consists of a small hole at
the apex, through which the long
and vermiform tongue is pro-
truded. The spines are short and
stout, but of needle-like sharpness,
and spring from a thick coat of
dark brown fur. The forefoot is ) G ¢
furnished with three broad and ’ Saliixe
nail-shaped claws, while those of

the hinder limb are long, sickle-like, and very sharp. Worked by
the powerful muscles with which the creature is provided, these
are admirably adapted for digging. The tail is rudimentary.”

VINEYARD PROTECTION—*“An exchange says that artificial
clouds were recently created for the protection of vines from frost
at Pagny, on the Franco-German frontier. Liquid tar was ignited
in tin boxes and pieces of solid tar on the ground near the vines.
Large clouds of smoke arose and protected the vines for two hours.
Although vines in the neighborhood were injured by the frost, all
that remained under the clouds were left uninjured.”

MINICAM—“The process of instantaneous photographing is rap-
idly becoming an evil. We hear talk already about specialists in
photography for instantaneous pictures since the ‘Detective Cam-
era,” as it is called, was put upon the market. The box is so small
that it can be carried anywhere without the slightest inconvenience.
... No operator is required to fit the camera and lens correctly in
position for the party to be photographed. All that is requisite is
to pull a string and the photograph is at once taken.”

NAVAL STRENGTH—It appears from the ‘Universal Register’
for 1887 . . . that Great Britain has 6 guns capable of pene-
trating 36 inches of unbacked iron, and 16 others which can pene-
trate 28 inches of the same material. Italy has 20 guns which can
penetrate 33 inches of iron. France 14 guns which can pierce 27
inches, and 14 others able to penetrate 25 inches of unbacked iron.
Russia has 20 guns and

come valuable to the manufacturer of celluloid and to the manu-
facturer of certain kinds of lacquer for coating brass and copper.”

OIL-BURNER—“The Russian Minister of Marine has ordered
liquid fuel furnaces to be fitted to the ironclad Tchesme, now
under course of completion at Sebastopol. The decision is one
of a very important character, since although liquid fuel has
been applied to vessels of fairly large dimensions, this is the
first time the use of it has been attempted on ironclads.”

LIGHTING—*“Perhaps most remarkable is that the coming of
electrical lighting has not seriously hurt the business of the gas
companies. Indeed, in many, very many, cases it has helped the
gas companies, because, since its arrival the public have got used
to having more light, and those using gas have turned on more
burners to make up for the unwonted illumination about them.”

FREIGHT HORSES—*“English railroads do the major portion of
their own carting, collecting and delivering freight at the freighters’
doors. One of the largest companies, the Midland, have in constant
employment no fewer than 3,200 horses; and of these 1,000 are
located in London.”

PNEUMATIC GUN CARRIAGE—*“The pneumatic gun carriage
at Sandy Hook, which we illustrate, is constructed after the famous
Powlett design. It is worked by compressed air, which comes from
a pipe connected with the breast of the carriage. By means of
simple levers, this air, besides be-
ing used to check the force of the
gun in recoiling after firing, can
be made to train the gun, elevate
and depress it, and move it quick-
ly from side to side. The old style
carronade and broadside gun,
pygmies in comparison, could not
be handled by their numerous
crews more readily than the great modern gun weighing many tons
can be worked by means of this really simple apparatus.”

ALTITUDE—“The aeronauts Mallet and Jovis made an ascent,
August 13, in the balloon Horla, starting from the Lavillette gas
works, Paris. Their object was to penetrate to the greatest height
at which it is possible to live. After a few hours’ voyage in the air
the balloon descended, landing in the village of Marche, Belgium.
They reached an altitude of a little over four miles.”

ELECTRICAL HEAT—“The Société des Usines Iilectriques of
Berlin have announced that, in future, in addition to light, they
will be prepared to furnish a supply of electricity for heating

purposes. . . . For boiling

Spain 2 equal to the pene-
tration of 24 inches of iron.”

AMYL VARNISH — “This
compound ether has recently
come into use for manufac-
turing purposes without at-
tracting any scientific atten-
tion. Its value depends on
the excellent solvent power
for pyroxylin which it pos-
sesses. Good soluble gun cot-
ton will dissolve in it. . . .
On this account it has be-

by Prof. G. H. Estabrooks
L. Robinson

R. G. Skerrett

Il_Brewster S. Beach

AND NOW FOR THE FUTURE
(@{Radio waves tailored to measure for more efficient broad-
casting, by Alexander Maxwell
((Preventive medicine; what it means to the average man,
(Aircraft carriers; their place in modern navies, by Walton

(@ All-American Canal; construction and economic value, by

(Air conditioning; health aspects of an infant industry, by

water they have contrived a
vessel having two cases, be-
tween which is placed a re-
sistance coil. It is stated
that with this appliance
about 1% pints of water can
be raised to boiling point
with 4 amperes 100 volts.
In certain theaters electric
stoves are employed for
heating the curling tongs,
the use of gas jets and spirit
lamps being rigorously for-
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BELL SYSTEM SERVICE IS BASED

on Wesrern Electric auauity

The name “Western Electric’”” on telephone equipment
means high quality at low cost. Your Bell telephone
company, and every other Bell company, shares the bene-

fits of its centralized manufacturing.

This has brought constant improvement in the speed,
clarity and efficiency of the telephone—saved millions of
dollars for Bell telephone users—and helped to give this
country the best telephone service in the world.

ORGANIZED FOR SERVICE
TO THE PUBLIC

The Western Electric Company is an
integral part of the Bell System. Its
purpose is to provide a dependable sup-
ply of telephone equipment of high
quality at low cost. The Western Elec-
tric plan of centralized manufacturing
and distributing has half a century of
proved benefits behind it. The increas-
ing use of the telephone and the need for
continued progress make it more im-
portant to the public than ever before.




Thoto Jean de Struacid

THE BIG TELESCOPE DISK—
PRELIMINARY HAND WORK

68

IN building the 200-inch reflecting telescope which
is to be erected about 1940 in southern California,
the mirror disk of Pyrex glass was made first and
shipped by rail from Corning, New York, to Pasa-
dena, California. The mounting is being made at
Philadelphia by Westinghouse and shipped by water,
while the observatory building is under construction
at the site, Mount Palomar, 93 miles southeast of
Pasadena. The first job was to grind the back of
the disk flat on a machine, but before this could be
done the edges of the ribs on the back were cham-
fered off by hand, as shown. Other data on page 77.



Industrial Design Promotes Profits . . . Not Mere Deco-
ration . . . Built-in Appearance of Competency with Charm
. . . Expresses Machine Age . . . Quality Now Comes

with Quantity . . . Competition is the Driving Force

From ferry boats to candlesticks, modern design finds application to products which must
have both efficiency and an attractiveness that will aid in making the product popular

DESIGN FOR SALES

By PHILIP H. SMITH

HEN sales of a manufactured

product increase anywhere from

25 to 400 percent within a year,
one of the factors most likely to have
played a major réle in the achievement
is design. It doesn’t matter whether the
article is a sewing machine, a refriger-
ator, or a skillet, an expertly designed
product attracts customers, swells sales
volume, and garners profits.

Striking examples of industrial de-
sign success are to be seen everywhere:
a mechanical refrigerator moved from
fifteenth to third place in national sales
volume in two years, largely because of
design appeal.

A line of kitchen utensils proved so
successful, even though launched dur-
ing the lull of a summer, that the output
planned for six months was completely
sold out on the initial offering.

A check-writing machine jumped 66
percent in sales in one year, following
a thorough-going re-designing.

Even so prosaic a thing as a ferry has
been made highly profitable by re-de-
signing. The boat in question has proved

so popular with tourists that they fre-
quently adjust their driving schedules
to avoid the old style boats and get the
luxury ride on the new one.

It is this commercial success of mod-
ern designed products, repeated again
and again, which has furthered the pro-
fession of industrial designing and given
it a secure place in the manufacturing
world. There are very few people who
question any longer that modern design
has a commercial value, but there are
still some who wonder whether it is
transitory.

O such query could arise if industri-

al designing were fully understood,

if its roots were seen and its dynamism
felt. There is a perfectly sound reason
why it should come to full expression
right now. It was a logical growth, as we
shall attempt to show, and this in turn
will provide a hint as to its destination.
Modern design is distinctly charac-
teristic of this age. It is a reflection of
our way of living and our attitude to-
wards life. What distinguishes it from

the design of other and earlier periods
is its application to mass-produced items.
We have always had modern design,
though it was not so called. Today’s
modern design gives full consideration
to the machine as the agent of produc-
tion as contrasted to handicraft. It
is frankly and unashamedly exploiting
the potentialities of the machine which
has given us things in abundance.

The development of modern design
has traced scarcely 10 years. Perhaps
the first step is expressed as well as any
way by that advertising slogan which
said: “We couldn’t improve the product,
so we improved the box.” The verity of
the slogan may be questioned, but in
such a statement lies the idea that when
technical problems have been pretty
well solved, attention should be given
to appearance. Modern design of mass-
production items is in reality a comple-
ment to production achievements, be-
cause products became so uniformly
good in their operation that a new ele-
ment was needed for competition. Ap-
pearance provided it. You no longer
look under the hood of an automobile
before deciding to purchase; you ex-
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AR $ el
Mimeograph machine before
and after re-designing, an ex-
ample of built-in design in-
volving basic changes in mech-
anism. Result: A new product

amine the upholstery and fuss about
the color schemes. Much the same
shift in attention applies to other
consumer products today. Manu-
facturers now compete to catch
your eye.

This new element of competition
supplies the fuel to keep design
fires burning and it is a fact which
provides about all the proof we
need that modern design is here to
stay. When re-designing causes a

product to jump out of line and
forge ahead in volume of sales,
there is little left for competing
manufacturers to do but strive
hot-footed for an even better de-
sign. This makes designing dy-
namic.

The basic aim of all design is
to improve the efficiency of a
product. All other purposes are
incidental to this. When it is
achieved, appearance will be im-
proved and sales will mount. The
product may be more expensive
to make in its new dress, or it
may be cheaper; it may weigh
more or it may weigh less—the
basic purpose is sales and this is
true whether the sale is to be
tickets on a railroad, the cake in
a bake shop, or a vacuum cleaner.
Such advantages as reduction of
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weight and upkeep expense, the use of
more durable materials, and lower man-
ufacturing cost are incorporated in the
design as best possible.

CHAIN of bake shops was recently
re-designed with such success that

the cost of store alterations was repaid
within a year’s time. An important fac-
tor in the ultimate success was the de-
termination in advance of design of
what it was that led customers to buy.
It was discovered that a fulsome display
of frosting could achieve wonders in
getting people to enter a store. To in-
crease the amount of such food on dis-
play was not a suitable solution because
bake shops wish to keep stock at a mini-
mum. Accordingly, mirrors were placed
behind the display shelves at such an
angle that they reflected the frostings
to the passer-by, thereby doubling the
display without addition to stock.
Every product which comes. up
for design consideration presents a
unique problem and a different
combination of purposes to be
sought. It may require use of new
materials to achieve the desired
end, or it may need a re-designing
of the inner mechanism. In the case
of a well-known vacuum cleaner,
the weight was reduced about three
pounds through the use of mag-
nesium alloy die castings and plas-
tics. Another product, a mechani-
cal refrigerator, which has won
phenomenal sales success, features,
among other things, a grill at the
base where experience showed the
enamel was most commonly injur-
ed, and a latch so placed that it is
out of reach of youngsters. But to
achieve the harmonious whole re-
quired a going over of the entire

PENNSYLVANIA

In the newer concept of railroading, streamlining plays an important réle for operating efficiency, but also for the sake
of appearance. Here we see a “before and after” of a steam locomotive. The fin above smoke stack deflects smoke
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product from the standpoint of design.

Such designs are not made over-night.
In fact, most of the highly successful
products represent months and years of
persistent work. A mimeograph ma-
chine, which has just been revealed to
public view, illustrates this type of long-
term designing. The smooth exterior
lines, the simplicity and harmony, are
not grafted on, but built in. The “works”
have all undergone design treatment to
make a strictly up-to-date and new
product.

A similar building-in of design is
found in a new portable X-ray machine,
just going on the market. Here one of
the many problems was to get better
radiographic performance and the ut-
most in flexibility while retaining com-
pactness and relatively light weight.
To accomplish it meant laborious re-
search to get better transformer design,
improved insulating materials, and su-
perior X-ray tubes. Design thought car-
ried through from the basic materials
to the final dress, so that the public sees
the result as a sturdy, attractive ma-
chine, or as three zipper-tailored bags
going to a patient’s bedside.

Streamlining (which is a word so
overworked that one hesitates to use it)
probably tops all other designs in pub-
lic interest, yet there are very few
streamlined products in the true sense
of the word. Unless an object has to
encounter air currents, streamlines
have no place. When the phrase is
used to describe a saucepan, it is a
misnomer. The true streamline has its
highest development in the airplane
where air friction must be reduced at
almost any cost. Aircraft display mod-
ern design without parallel and for the
reason that there was no tradition to
overcome and the purely functional
could be pursued relentlessly.

Automobiles and locomotives have

An exemplification of streamlining, variations of which are found on most
modern motor cars. The flowing lines suggest power, the fleetness of the wind

broken very sharply with tradition in
design, but both could be improved
greatly with tradition entirely out of the
picture. These two products present
quite different design problems from
the airplane when it comes to stream-
lining. If either were to be designed
wholly from the standpoint of re-
ducing frontal wind resistance to the
minimum, they would probably meet
with disaster, the reason being that
they, unlike the airplane, have to take
cross winds into consideration.

N enormous amount of engineering
has gone into the modern locomo-
- tive and streamlined train. In designing
Magnesium alloy die castings plus an exterior for a steam locomotive now
plastics cut weight, enhance design in use by one of the large roads, ex-
haustive wind-tunnel tests preceded any
work on paper. By the use of clay mod-
els, the factor of wind resistance could
be studied in detail. Strange to relate,
one of the most vexing problems was
to get a satisfactory design from the ap-
pearance standpoint which would at the
same time deflect the smoke above the
engineer’s cab. After many experiments,
a solution was found in a fin, or wing-
like structure.

It might be thought that the stream-
lining of a train could be handled satis-
factorily by a simple treatment of the
nose and tail, but actually skin friction
is a greater deterrent to speed than
head resistance when a train is long.
Here again, wind-tunnel tests are used
to reveal air currents set in motion by
small projections.

If industrial designers employ any
particular theories in their work, they
will not admit it. The most famous ex-

The front of a bake shop. Mirrors double the view of cake frosting in the ponents of the art declare that t_he e
window. Sales in such stores increased rapidly after they were re-designed sentials to success are an open mind as
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The refrigerator which was design-
ed for service as well as appearance

well as designing ability. Engineering
training can be enormously helpful, but
if a designer does not have it, its ad-
vantages can be had from staff men eith-
er in his own organization or in the
concern for which he is designing. Com-
petency requires a very complete
knowledge of materials—their possibil-
ities and limitations—and a comprehen-
sion of what is being done in all fields.
But if designers will not admit to the-
ories, they do hold to a definite tech-
nique in approaching a design problem.
The technique of different designers may
vary, but there is a striking similarity
none the less, and it is well worth ex-
amining how they work because it re-
veals much about the art.

NE of the most prominent designers
declares that there are three ob-
jectives in making a problem more de-
sirable and hence a bigger seller. These
aims are: improving the appearance,
improving serviceability, and increasing
economy. Of the first aim he says:

“Appearance must be built in and
not applied; has nothing to do with
decoration; is essentially a look of effi-
ciency, competence, stability, durability,
simplicity, and honesty, revealed with
grace and charm.” Appearance is
“placed first because efficiency and econ-
omy are primarily the engineer’s respon-
sibility, but the designer must also
achieve them.”

Economy is striven for but is rarely
the prime consideration of modern de-
sign. It sometimes happens that the cost
of making a product is lowered by re-
designing, but this is incidental to get-
ting the best design possible. What the
designer expects is to produce a product
which will sell in a volume more than
sufficient to offset any factor of higher
cost. When he succeeds, you find exam-
ples like the one of the gas range which
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sold in 300 percent greater volume in
six months, although prices were 15 per-
cent higher; and the re-designed gas
heater which established a 400 percent
sales increase within a year, despite a
12 percent higher sales price. In both
these cases the attractiveness of the
product drew to the fold retailers who
hitherto had refused to carry the lines.

There have been instances where the
simple fact of re-designing has lifted a
product out of its competitive class and
placed it in a position where any com-
petition was negligible, even with cost
and sales prices advanced.

When aims have been established, the
next consideration is the method to be
employed to attain them. This involves
preparatory study to become thoroughly
acquainted with the use of the product,
the way it is now being made—that is,
its structure—and finally with the manu-
facturer’s facilities. Still other studies
must be made of sales and competition.
The public will accept some things and
not others. Therefore, if a design is
to be successful, it must be executed

Mechanical limitations of space and
form were factors in this design

with full understanding of what it has
to face when it is released to the con-
sumer.

Once a factual background has been
obtained, the mechanics of designing
can begin. Many drawings will be made
and these will be followed by models
which can be studied to see how well
they achieve their purpose. When a de-
sign is settled upon, it must not only
represent the basic aim, but be capable
of being produced with available plant
facilities or such new equipment as the
manufacturer feels is justified. Essen-
tially, then, designing becomes a co-
operative endeavor between designer
and producer.

It may be asked why industrial de-
sign is not undertaken by the engineer-
ing and designing staffs of manufac-
turing concerns? Is it necessary to go
outside for talent? Staff-designed prod-
ucts are issuing from plants every day
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of the year, but the outstanding com-
mercial successes, whichhave mademod-
ern design a striking feature of con-
temporary products, are the work of
specialists in the field. The reasons for
this are not far to seek. The rank out-
sider brings a fresh viewpoint. He comes
to the problem armed with a broad
knowledge of what has been done in
other fields. The staff engineer or de-
signer, on the other hand, is often too
well acquainted with limitations; long
association has schooled him in what
cannot be done and his vision too often
has become narrowed. What modern de-
signing demands is freedom to express
the machine age as we see and feel it.
The slavish adding to, or subtracting
from, long established designs will not
achieve a similar result.

F it is true that the machine has ush-

ered in a new era, and there seems to
be little doubt about it, then modern
design is here to stay because the ma-
chine will continue to serve us. Design
will not remain static, but will alter
slowly in accordance with development
of the machine conception. Any profes-
sional designer can sit down and sketch
out his idea of the refrigerator, the auto-
mobile, or the radio of the future, to
suggest the lines of progress. The ulti-
mate has not and never will be reached.
Progress is of necessity slow, and par-
ticularly in those fields in which tradi-
tion is strongest, such as housing and
interior decoration.

At the moment, modern design forges
steadily ahead because it pays in dollars
and cents. The manufacturer adopts it
because he cannot ignore a vital com-
mercial success, not from altruistic or
esthetic reasons. Competition has be-
come, therefore, the life of modern
design.

Photographs courtesy of: The Hoover Co.,
Minneapolis-Honeywell Regulator Co.—Henry
Dreyfuss, designer; Revere Copper & Brass,
Inc.,, The Studebaker Corp.—Helen Dryden,
designer; Cushman Bakery, Pennsylvania Rail-
road, Princess Anne Bay Steamer, Sears Roe-
buck & Co.—Raymond Loewy, designer; A. B.

Dick Co., Westinghouse X-Ray Co.—Walter
Dorwin Teague, designer.

Appearance was an integral part of
the design of this X-ray machine
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Air Crashes

S the pilot to blame for the crash of

his airplane? Crash investigations of
the Department of Commerce more often
than not find in the affirmative——when
the pilot is not alive to tell his story!
In fact, out of 27 recent airplane acci-
dents, 16 were blamed on pilot-error.

Why this high percentage? Would it
be radically lowered if the pilots could
speak for themselves from the grave?
Or is it due to the fact that, as has been
declared, every member of the investi-
gating board is a “party in interest”?
Does politics have as much to do with
the findings as has been claimed?

At present, no one knows the answers
to these questions. We can, however,
be rather positive on one point: Pilots
are not so generally to blame as we are
asked to believe. Air-line pilots, in addi-
tion to being average human beings like
you and me, who own their homes and
have families and have as much desire
to go on living as the rest of us, are
highly trained, carefully picked, profes-
sional men. It is not reasonable to be-
lieve that they take any more chances
than an equally expert automobile driver
of long years experience. Yet that auto-
mobile driver has probably had his en-
gine die for various reasons a number
of times; if he had been piloting a
plane, such engine or equipment failure
would have meant disaster. Yet the pilot
must rely, for the perfect functioning of
his plane, not so much upon himself as
upon a host of others.

No; the pilot is surely less often at
fault. The blame may actually lie in
several directions but when no definite
clue can be found, it is easy enough to
say that the pilot must have erred. This
is easiest for the operator, for the plane
and engine manufacturers, for the De-
partment of Commerce—all prejudiced
parties to any crash-investigation. And
the Department of Commerce, having
approved plane and equipment, super-
vised operation, built and maintained
airway beams and other safety and op-
erational features, and having made all
the air rules and regulations, sits as
judge and jury in the investigation!

Congress had before it, in the spring,
legislation that would take air transpor-
tation out of politics, put it under a sep-
arate section of the non-political Inter-
state Commerce Commission. Air-line
pilots think that within this section there
should be created a five-man Air Safety
Board (not political appointees) whose
sole purpose would be to consider first,
last, and all the time the safety of air

travelers. With such a set-up, and espe-
cially in view of the Interstate Com-
merce Commission’s past record, it is
the honest opinion of many that a great
advance in air safety can be made. If
such is the case, all those interested in
the air lines should heartily endorse
both the legislation and the pilots’ sug-
gestion for the Air Safety Board. So far
they seem to comprise the best solution
to an important problem that has come
to our notice.

Trailer Troubles

LTHOUGH the development of the
house trailer has not lived up to

the expectations of certain optimistic
prophets, still its growth has been ample
to bring in its wake a series of troubles
that cannot be overlooked if even more
serious difficulties are to be avoided in
the future. In the reports from those
who have tried life on the open road
with a trailer—whether the trailer be
used for vacation trips or as a perma-
nent home—we find a great diversity of
opinion regarding the desirable features
of this method of living. Possibly the
greatest drawback to trailer travel today
is the lack of satisfactory and safe camp-
ing facilities. It is all very well to talk
about “pulling up alongside the road
wherever night overtakes us” but actual
practice is a far different matter. Cer-
tain conveniences must be available if
life in a trailer is to be anything more
than a succession of bad dreams. First
and foremost, there must be available an
adequate supply of pure water. Sec-
ond, there must be some type of sewage
disposal. It is these two points in par-
ticular that must be very carefully
worked out if a trailer camp is to be
comfortable for its users and safe for

‘the country at large. An epidemic start-

ing in a trailer camp could spread to
the four winds with incredible rapidity.
As soon as a case of communicable dis-
ease breaks out in such a camp, there
can be no doubt that every member of
that camp will leave in haste, possibly
acting as a carrier of the disease and
spreading it throughout the country.
The “footloose and fancy-free” char-
acter of trailer travel lends itself ad-
mirably to the spread of contagion and
not at all to checking it. Departing from
a camp at dawn, a trailer and its occu-
pants may well be 400 miles away by
dark, ready to settle down in another
camp for the night. Unless some system
of registration is employed, other than
a possible casual check on license plates,
there is no way of knowing whence came

the trailer or whither it may be going.

A trailer camp can be a decided asset
to a community, but unless it is properly
planned and the plans are adequately
carried out, it can be a decided detri-
ment. Some of the camps now available
in Florida and California—to cite only
two examples—are indeed worthy of
study by any community planning to
develop such a camp. In any event, such
a development is not a thing which
should be gone into without serious con-
sideration of all the problems involved,
and without provision for the health and
comfort of those trailerites who will be
the guests—and paying guests, at that—
of the community in the future.

Teach Taxation

GNORANCE of the very fundamentals
of the taxation system is so wide-
spread as to be appalling, particularly
in view of the activities of the present
administration and the amount of space
devoted to the subject in the daily press.
It is not at all uncommon to hear, dur-
ing a discussion of some piece of public
work, the statement made by an other-
wise intelligent and well-educated per-
son that: “This work is being paid for
by the Government; the money does not
come out of my pocket.”

It is not the purpose of this discussion
to attempt to delve into the ramifications
of hidden taxes that hit the pocketbooks
of each and every individual in the
country, regardless of age or financial
position. Rather, it is to make a plea for
more general education in the simple
fundamentals of taxation. If in every
school throughout the country there
could be instituted a simplified course
in the principles of taxation, such a
course to be compulsory with every stu-
dent, it would be possible to lay the
foundation for a far better understand-
ing of such functions of the Government
—and from such understanding would
grow a greater interest in, and hence a
more careful selection of, our public
officials by the voting body.

With such knowledge inculcated in
each successive generation, the citizens
of the country would be in a far better
position to dictate the course of govern-
ment, rather than leave such dictation in
the hands of a few politicians who take
advantage of the ignorance of those who
elect them to office, and then turn to
their own advantage public funds which
are made up entirely of moneys con-
tributed by those who put these same
officials into positions of trust and who
keep them there.
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TWINS

By D. CECIL RIFE, Ph.D.

Department of Zoology and Entomology, Ohio State University

WHILE walking along the street

one day, I spied the familiar form
of a young man a short distance
ahead of me. Catching up with him, I
spoke and attempted to start a conversa-
tion, being certain he was an acquain-
tance. However, he acted very peculiarly,
as if I were a stranger. Finally he said:
“You must be mistaking me for my
twin brother.” His statement was cor-
rect, and subsequent tests of the twins
revealed that there was only one chance
in a quarter million that these young
men could have been so similar in re-
gard to certain traits, if they had not
originated from the same fertilized egg
cell. In other words, they were, almost
beyond the shadow of a doubt, mono-
zygotic or so-called identical twins.
The above-mentioned tests constitute
a twin diagnostic formula developed in
the genetic laboratories at Ohio State
University, and include blood group,
finger patterns, eye color, stature, cer-
tain taste reactions, and 1.Q. The twins
are compared with each other, and with
their parents and brothers and sisters
in respect to each trait. The chances
of the twins being so similar if they
originated from different fertilized egg
cells are then computed.
The previously discussed young men
belong to the same blood group, have

no noticeable differences in hair or eye
color, vary less than a quarter inch in
stature and a pound in weight, and have
finger patterns so similar that only an
expert can distinguish between them.
Both are red-green colorblind, to ex-
actly the same degree. They sometimes
sing duets, one tenor and the other bass.
Occasionally, while singing, one will
nudge the other, and they will exchange
parts, very few of the audience being
aware of the change. According to
the Stanford-Binet test, they have the
same [.Q. At the age of 20 each was
bothered with a toothache, the trouble-
some teeth corresponding exactly in
position. Each went to a different dent-
ist, but in both instances the tooth was
filled.

LMOST everyone knows of identical
twins, and similarities such as we
have mentioned are not at all uncom-
mon. While there is always a chance
that any particular pair of extremely
similar like-sexed twins did not origi-
nate from the same fertilized egg cell,
the odds are many thousands to one
against such a possibility. You can be
reasonably sure that twins who are so
similar as to be constantly confused by
relatives, teachers, and friends are ac-
tually monozygotic or identical (the

latter term being literally correct for
genetic makeup alone).

The illustrations on these pages show
a pair of identical twin girls studied in
our laboratories. When five years of age
they were operated on for appendicitis,
within two days of each other. Their
appendices, when removed, were found
to be of practically the same size and
in the same condition. There are six
pictures of each girl, each vertical pair
of pictures showing both girls. However,
the same girl is not always in the top or
bottom row. See if you can find which
pictures are of the same girl, marking
one 4 and the other B. A key is given
at the end of this article.

About 20 to 25 percent of human
twins are identical. Fraternal twins are
derived from different fertilized eggs,
and are no more alike in hereditary
makeup than brothers and sisters. Trip-
lets, quadruplets, and quintuplets may
consist of all identical, or various com-
binations of identical and fraternal in-
dividuals. Siamese twins are identical
twins that have not completely sepa-
rated.

The occurrence of these two types
of human twins gives us unparalleled
material for the investigation of the rela-
tive importance of heredity and en-
vironment in the development of various
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To the Science of Genetics, Having to do with the
Effects of the Different Materials Received from
our Parents, Twins are an Invaluable Aid, Reveal-
ing Much Concerning the Oft-debated Question
of the Effects of Heredity and Environment

traits. Any differences which occur in
a pair of identical twins must be due
to factors other than hereditary make-
up. If identical twin brothers should
marry identical twin sisters, any result-
ing double cousins would be as similar
in genetic makeup as ordinary brothers
and sisters. It does not necessarily fol-
low that traits which occasionally show
intra-pair differences in identical twins
may not have a hereditary basis. Re-
versal in handedness, for example, oc-
curs in some, but not in the majority
of identical twins, yet there is evidence
that handedness has a genetic basis. The
explanation for this phenomenon lies in
the fact that the prenatal environment
of identical twins is different from that
of single born individuals, and the posi-
tion in utero may counter-balance the
inherent tendency. Fraternal twins give
us controls for our identical twin investi-
gations, as, broadly speaking, twins
reared together have similar environ-
ments. Those similarities which are
greater in identical than in fraternal
twins must have a genetic basis, pro-
vided the two groups of twins have equal
environmental similarities. It should be
remembered, however, that fraternal
twins, while not having identical hered-
itary potentialities, are as similar as
brothers and sisters. Thus, by compar-

ing the two types of twins in similar
environments, we obtain only a partial
measure of the part played by hered-
itary factors.

Numerous scientists have taken ad-
vantage of this method of research. For
example, Diehl and von Verschuer, of
Germany, have just completed a study,
covering a period of years, of 205 pairs
of twins with tubercular tendencies in
one or both members of the pair. Of
these, 80 pairs were identical and 125
pairs fraternal. The identical twins
showed similar tubercular tendencies in
both members of the pair in 80 percent
of the cases, whereas among the fra-
ternal twins such similarities were ob-
served in only 25 percent of the cases.
Such findings definitely establish the
existence of genetic differences in sus-
ceptibility to tuberculosis, although in-
fection is of course necessary before
anyone can contract the disease.

ANY diseases have been investi-

gated in a similar manner by va-
rious scientists. Certain types of hernia,
goiter, epilepsy, and dementia praecox,
show a high degree of intra-pair corre-
spondence in identical twins, and low
correspondence in fraternal twins, in-
dicating that heredity is an important
factor in their occurrence. On the other
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hand, measles and whooping cough
show about the same frequencies of
intra-pair correspondence in both types
of twins, indicating that genetic makeup
has little to do with an individual’s sus-
ceptibility to these diseases.

Numerous striking similarities for less
common diseases have been reported
and observed in identical twins. We re-
cently discovered a pair of identical
twin men, 52 years of age. For 25 years
they have lived apart at a distance of
approximately 100 miles. One is a rail-
way engineman, the other a dock work-
er. One day in April, 1933, the railway
engineman became ill and was oper-
ated on for gall stones at 6:00 p.m.
About midnight of the same day, his
twin brother became ill, and was also
operated on for gall stones. Less than
a year ago a well known magazine re-
ported a similar case in regard to cancer
of the stomach. A man over 70 years of
age became ill and was taken to a hos-
pital. Diagnosis revealed that he was
suffering from cancer of the stomach.
Within less than a week his identical
twin brother, who lived some distance
away and knew nothing of his brother’s
condition, likewise became ill and was
sent to a hospital. It was found that
he, too, was suffering from cancer of
the stomach. Obviously, such similarities
in twins in later life, after years of sepa-
ration, are more significant than when
occurring in twins who have always
lived together. Particularly enlightening
is the following case, reported by
Champlin in 1930, for the Journal of
the American Medical Association: One
member of a pair of identical twin boys
was struck with a board, and subse-
quently developed sarcoma of the right
testis at the age of 24, and died two
years later. His brother had no such
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injury, but developed sarcoma of the
right testis at the age of 31. Thus the
injury apparently did not cause the
sarcoma, but simply hastened its onset.

Of especial interest are twin com-
parisons in regard to mental deficiency.
In identical twin pairs, in which one
member of the pair was feeble-minded,
the other member was also found to be
deficient in approximately 96 percent of
the cases, whereas in fraternal twins
both members of the pair were affected
in only about 25 percent of the cases.

Several years ago, Lange, in Ger-
many, studied twins from the standpoint
of criminal tendencies. Of 13 cases of
identical twins, where one of the mem-
bers of a pair had a criminal record, in
all but three pairs the other member
also had a criminal record. Only three
out of 18 pairs of fraternal twins showed
similar criminal tendencies in both
members of the pair. These results were
so significant that similar comparisons
were made by later investigators. A total
of 66 pairs of identical, and 84 pairs
of fraternal twins have been included.
In 68 percent of the identical twins, both
members of the pair had criminal rec-
ords, whereas both members of fraternal
pairs had criminal records in only 38
percent of the cases.

A number of anthropological traits,
such as blood group, hair color, eye
color, skin pigmentation, and various
hereditary abnormalities, including poly-
dactylism, albinism, harelip, pattern
baldness, and colorblindness, never
show intra-pair variation in identical
twins. Finger and palm patterns, tooth
conformation, features, gait, voice, and
mannerisms never show great intra-pair
differences in identical twins, but may
or may not show considerable variation
in fraternal twins. In some but not all
cases, of identical twins, the finger and
palm patterns of the two right hands,
and of the two left hands, of the pair are
more similar than those of the right and
left hand of the same individual.

HE most fascinating phases of twin

comparisons are, to the majority of
us, those having to do with intellectual
traits. The relative importance of hered-
ity and environment in mental makeup
has been for centuries, and still is, a
topic sure to arouse a lively discussion
in most groups of civilized mankind.
Have twin studies shed any light on this
question?

Considerable research has been done
in this field, by numerous investigators.
There are certain difficulties, however,
which are not often encountered in
the study of physical traits. We cannot
be sure whether a given mental test
measures only innate learning capacity,
or whether part of the responses are
the result of education and training.
Then, too, the person tested may or may
not respond to the best of his ability.
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There are certain tests, however, such
as the Simon-Binet and its revisions,
which have been thoroughly studied by
psychologists over a period of years, and
have been shown to be fairly valid
measures of general learning capacity.
When administered by trained testers,
they have high coefficients of reliability.
In other words, testers working inde-
pendently usually obtain very nearly the
same I.Q. for any particular individual,
or if the individual is tested at intervals
of several months or years, the I.Q. re-
mains practically the same.

UNDREDS of twins reared together

have been given general intelli-
gence tests, by various investigators. The
average intra-pair difference obtained
for identical twins is approximately five
points in 1.Q., an insignificant figure.
On the other hand, fraternal twins show,
on an average, intra-pair differences of
from 10 to 12 points, which is a sig-
nificant difference. The obvious conclu-
sion from such results is that intelli-
gence is, to some degree at least, de-
pendent upon genetic makeup. Newman,
in an attempt to determine to what ex-
tent environmental factors modify in-
telligence, has recently studied 20 pairs
of identical twins reared apart, and finds
that their intra-pair differences in I1.Q.
average about the same as those for
fraternal twins reared together. The out-
standing inference from such findings
seems to be that heredity and environ-
ment are of about equal importance in
determining an individual’s 1.Q. There
are, however, some obstacles to a final
acceptance of such an interpretation.
Similar and dissimilar environments,
are, after all, only relative terms. No two
individuals ever have absolutely the
same or totally different environments.
Critics quickly point out that, even when
both types of twins are reared together,
the identical twins have more similar en-
vironments, because only close relatives
and acquaintances can ordinarily distin-
guish between the members of a pair,
and they are thus treated as a single
- personality. Fraternal twins are as un-
like as ordinary brothers and sisters,
and people react to each differently.

A logical method of ascertaining the
merits of such a contention would be to
obtain - intra-pair comparisons of a
fourth group—fraternal twins reared
apart. Such comparisons would also be
valuable as a final check on the other
groups. If such measurements should
show greater differences between the
identical and fraternal twins reared to-
gether, than between those reared apart,
we could safely assume this discrepancy
to be due to the fact that identical twins
reared together have more similar en-
vironments than fraternal twins reared
together, as the genetic differences
should be practically the same in both
instances. If, however, the two types of

AUGUST - 1937

twins, when reared apart, should show
the same or greater differences than
those reared together, we could assume
the environmental differences of the two
types of twins reared together to be in-
significant from the standpoint of intel-
lectual makeup.

T is possible for two individuals to

make the same scores on an intelli-
gence test, such as the Simon-Binet, and
yet to answer different parts of the test,
or give different correct answers for the
same parts. Anyone who has had much
experience in testing twins knows that,
when members of a pair of fraternal
twins make the same total scores, they
usually show differences in parts an-
swered correctly; or, when both answer
a certain part correctly, they are likely
to do so in different manners, whereas
identical twins show an amazing simi-
larity in parts answered correctly, and
in type of answers. Statistical compari-
sons have shown that there is a sig-

‘nificant difference in the degree of

similarity of responses in the two types
of twins. In other words, identical twins
reared together show qualitatively
greater intra-pair similarities in type of
responses than do fraternal twins
reared together. We do mnot know
whether the greater similarities encoun-
tered in identical twins are due to their
having more similar environments than
fraternal twins reared together, or to
there being a genetic basis for the kind
or quality as well as the total amount of
intelligence measured by such tests. A
comparison of fraternal twins reared
apart with identical twins reared apart
should give us the solution. If the same
qualitative differences are found to ex-
ist between the two types of twins reared
apart, then we can be quite certain that
the kind as well as the total amount of
one’s intelligence is, at least partially,
determined by heredity, whereas if such
differences no longer exist between the
two types of twins reared apart, we can
assume the qualitative discrepancy be-
tween twins reared together to be due to
the greater similarities in the environ-
ments of the identical twins.

We have briefly outlined some of the
advantages of the twin method of genetic
research. It can readily be seen that we
have only begun to take advantage of
the possibilities. Any one knowing of
twins reared apart, either identical or
fraternal, will be rendering a real aid
to genetic research by contacting inter-
ested investigators.

L
Key to illustrations on pages 74-75:
If we use A to represent the twin
shown in the first picture in the top row
and B to represent the twin shown in
the first picture in the bottom row, then
the order is as follows:
Top Row: A—B—B—A—A—B
Bottom Row: B—A—A—B—B—A



The 200-inch Telescope Mirror Disk Under Initial Work

ONTRARY to a widespread impression, the 200-inch mir-
ror disk, by the press often mistermed a “lens,” which
was made for the great California telescope, was not ready
for use when shipped from Corning, New York, to Pasadena,
but was simply a cast blank of glass, as ordered. The longer
work of the opticians mainly remains to be done. If all goes
well this lengthy precision job should be finished by 1940.
The photograph shown above was taken from the visitor’s
gallery at one end of the 162-foot Optical Shop at the Cali-
fornia Institute of Technology, by Macpherson Hole, Jr., and
sent by Wilson Hole. Its main feature is the big disk showing
at right, just above the large A-shaped ladder. It lies on its
face for the time, slowly rotating while two men seen in the

bridge above it pour down abrasive grains. A tool which also
rotates as it crawls back and forth across the disk, gradually
reduces its back to a level surface. This is tested by means
of a stretched piano wire on a beam showing in the right
foreground—a sufficiently precise method for the back.
Tipped up at the left is a glass-faceted grinding tool 120
inches in diameter, and behind it on its own grinding machine
and covered with a white cloth is a 120-inch optical flat. This
was made for testing the still larger mirror after it has been
turned over, ground to a curve nearly four inches deep, fine-
ground, polished, and delicately “figured” within one mil-
lionth inch of perfection. Nor could all the king’s money, men
or machines speed up this long process of utmost refinement.
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OLDPROBLEM —NEWP ROGRESS

How a Century-old Obstacle Has Been Avoided

STRONOMICAL calculations are a
literary byword—everyone knows
that they are of vast intricacy. A
good many of us have heard that some
of the worst of them deal with mysteri-
ous things called “perturbations”—but
fewer of us could tell much more about
them.

The trouble with the astronomers is
that they can make their observations
with great accuracy (which has itself
become a byword) ; and they naturally
want to predict the motions of the bodies
which they observe at least as accu-
rately as they can measure them.

This would be no trouble at all if we
had to deal with only two bodies at a
time—such as a planet going around the
sun. Under the sun’s gravitational at-
traction, it would pursue a fixed ellip-
tical orbit, returning to the
same place at exactly equal
intervals. If the orbit were a
circle, it would move uniform-
ly in it, and prediction would
be child’s play. The more ec-
centric the orbit, the more
uneven the motion; but the
position at any time may still
be calculated by formulas
workable by anyone who
knows a bit of trigonometry.

With three bodies present
—say Jupiter, Saturn, and the
sun—the problem becomes
extraordinarily complex.
More than a century of study
by the most competent math-
ematicians has made it cer-
tain that, if any general for-
mula could be obtained to
take care of the case of any
three bodies (whatever their
masses and motions) it would
be so intricate that it would be of no
practical use at all for numerical cal-
culation. Fortunately for the astrono-
mers, they have to deal with cases of
special types, in which solutions can be
obtained by a succession of approxima-
tions.

HE planets, for example, are so

small compared with the sun that
the attraction of one upon another is
never as great as a hundredth part of
the sun’s attraction on it, and usually
very much less. We start, then, by treat-
ing the motion of Saturn as if Jupiter
were not there, and vice versa. This
gives formulas for their motions (each
in a fixed orbit) from which their posi-
tions can be approximately, though not
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exactly, calculated. Using these com-
puted positions, we may now calculate
the attraction of each upon the other,
and then find the changes which their
attractions will produce in their mo-
tions. These changes are the “perturba-
tions.” To compute them is by no means
a simple problem, but one that has been

The handsome exterior of the Optical Shop on the
campus at the California Institute of Technology, in
Pasadena, within which the 200-inch mirror disk is now
being ground—as is shown on the preceding page

solved. Armed with this information,
and correcting our original calculations
of the planets’ positions at a given mo-
ment for the perturbations, we can use
these corrected positions to get im-
proved values of the perturbing forces.
These again lead—after a great amount
of labor—to more precise values of the
perturbations themselves. A third simi-
lar step is necessary only for the most
massive planets, Jupiter and Saturn.
The results of these vast calculations
may be described rather simply. We
may suppose the orbit of each planet to
remain an ellipse, but very slowly to
change its shape and shift its position
in space—though its size and the period
of revolution remain unaltered. The
actual planet will never get very far

from an imaginary one, which moves in
this “mean ellipse” in accordance with
Kepler’s simple laws, though it may be
nearer the sun, or farther off, ahead of
the fictitious planet or behind it, above
the orbit plane or below it. The amount
of these deviations may be represented
by the sum of a great number of “terms,”
each of which has a fixed
range, or amplitude, and a
fixed period. A single such
term may be described geo-
metrically by uniform motion
in a small circle exactly like
the famous epicycles by
means of which Ptolemy, 1800
years ago, sought to calcu-
late the planets’ motions.

The modern “tables of the
planets” indeed are a glori-
fied collection of epicycles,
far more numerous than
Ptolemy’s. What gravitation-
al theory does is to enable us
to calculate accurately the
period and radius of each
epicycle.

Theoretically, the number
of these terms or epicycles is
infinite; but in practice only
a moderate number are large
enough to have to be con-
sidered, even in the most refined work,
so that the “planetary theory” is a
practical success.

The lunar theory, which deals with
the motion of a satellite under the at-
tractions of its primary and the sun,
differs widely in its analytical details,
but ends with formulas of the same type
—a slowly changing mean orbit, and a
host of epicycles or periodic terms. Like
the planetary theory, it succeeds in
practice, though Brown has had to in-
clude almost 700 terms in his expression
for the moon’s longitude. But this suc-
cess depends on the fact that the orbits
of the planets, and of the moon, are
roughly circular—having small eccen-
tricities—and are inclined to one an-
other by but a few degrees. The coeffi-
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cient of each term (in plain words, its
size) comes out of the analysis in the
form of a power-series in the eccen-
tricities and inclinations. For most of
the infinite number of terms the coeffi-
cients involve such high powers of these
small quantities that they are negligibly
small. When precise perturbations are
calculated for Pluto, with its high ec-
centricity and inclination, the number
of “sensible” terms will probably be
very large. (It will be many years be-
fore our knowledge of its orbit will be
accurate enough to justify this heavy
labor.)

To apply the same methods to a comet
would probably be useless—it is very
doubtful, to say the least, whether the
series would be convergent. Fortunately,
there are other, and much easier, meth-
ods for computing, as accurately as we
like, the perturbations of a comet by
the planets—step by step, and month
by month, for as long as our patience
holds out—and this suffices in practice,
since no comet has yet been observed
for as many as 40 returns, and only two
for more than 20.

But there are other cases, of much
theoretical interest, in which the step-
by-step process would not work.

OR a considerable percentage of the

double stars, for which orbits have
been computed, one of the components
has been found to be a spectroscopic
binary—a far closer double. For ex-
ample, Castor consists of two close pairs,
with periods of three and nine days, re-
volving about one another in some 300
years.

In such systems, the smaller orbit is
often, and the larger one almost al-
ways, highly eccentric, so that the
“classical” methods already described
are not available. It is also impracticable
to calculate the motion in the close pair,
step by step, over thousands of revo-
lutions.

Here is a new problem presented by
nature, demanding a new method of
mathematical attack, and the problem
has just been solved, in a brilliant
fashion, by the most experienced vet-
eran in the field of celestial mechanics
—E. W. Brown. Professor Brown starts
from scratch—with the general equa-
tions of motion—but applies a new
method of approximation. In all known
cases of this sort the period of the close
pair is but a small fraction of that of
the wide pair. Call this fraction m. A
general solution of the problem would
involve terms containing m, m®, m®, and
so on. A first approximation, and one
quite adequate for the present purpose,
may be obtained by neglecting the very
small terms involving m® and so on.
When this is done, he finds that the
mathematical analysis is simplified to
an unexpected and remarkable degree.
It is no longer necessary to expand in
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powers of the eccentricities and in-
clinations; instead, general formulas are
obtained, which hold good even for very
large values of the eccentricities of both
the large and small orbits, and of their
mutual inclination.

Nothing like this has ever been met
with before in the century and a half

© Bachrach
Professor E. W. Brown of Yale, a

specialist in celestial mechanics
of past investigation. It is indeed a new
case in celestial mechanics, and the
most notable theoretical advance in
many years.

The motion of the wide pair is not
perceptibly affected by the duplicity
of the close pair; but the orbit of the
latter may change considerably. During
each revolution of the close pair there
are departures from simple elliptic mo-
tion—usually too small to be important.

During each revolution of the wide pair -

the orbit of the close pair, and the posi-
tion of the stars in this orbit, undergo
periodic changes. Finally, there are slow
changes. The point of closest approach
of the stars (periastron) moves forward,
the node of the orbit-plane on that of
the larger orbit retrogrades, and both
the eccentricity and inclination fluctu-
ate by large amounts. These changes are
themselves periodic, and require for
their completion as many (or more)
revolutions of the wide pair as there
are revolutions of the close pair in one
of the wide. These changes are illus-
trated by Professor Brown’s calculations
for the system of Xi Ursae Majoris—
which has already been described in
these columns. [June, 1936, page 315.
—Ed.]

The wide pair with a period of 60

79

years has an eccentricity of 0.41 and an
inclination of 57 degrees to the “plane
of the sky” on which it appears to be
projected. It has been well observed
over nearly two revolutions. The brighter
component is a spectroscopic binary
with a period of 1.83 years and an ec-
centricity of 0.53. Precise photographic
measures of the apparent separation of
the wide pair show an oscillation which
indicates that the smaller orbit is in-
clined 85 degrees to the “sky” and 38
degrees to the other orbit. The com-
panion is too faint to see separately.

The other component of the wide pair
is also double, with a period of four
days; but this pair is so close that for
all practical purposes it may be treated
as a single body. The first pair, however,
affords an almost ideal case for the ap-
plication of the new theories. The pe-
riodic changes in the smaller orbit,
which repeat themselves after 60 years,
alter the eccentricity by a total range
of 0.03, the inclination by 3 degrees,
and the longitude in the orbit by a little
over 1 degree. Could we observe the
pair from close by, these changes would
be conspicuous; but at its actual dis-
tance these effects are at the very limit
of observation, if not beyond it.

HE gradual changes are much

greater, but very slow. The forward
revolution of the periastron takes 24,000
years to complete a circuit, the retro-
gression of the node, 4600 years. The
eccentricity ranges from 0.54 to 0.19,
and the mutual inclination of the orbits
from 37 to 47 degrees. These changes
repeat themselves after 1900 years.

Could we observe the pair long
enough, we would therefore find easily
observable changes. The orbit plane, in
particular, may at times have an incli-
nation—from our viewpoint—of 57-47
degrees, or only 10 degrees. At other
times it may be exactly edgewise toward
us, and it is possible that one star may
eclipse the other. Unfortunately, this
will not happen for many centuries.

Of all the known cases, this is the
one in which the short period is the
largest fraction of the longer one, and
hence the one in which the perturba-
tions are the greatest. For such a star
as Castor, the periodic changes in the
short period orbits must be far too
small, and the progressive changes far
too slow, to be detected by observation.
In the triple star Zeta Cancri, a pair with
a 60-year period has a slowly moving
distant companion which must require
several centuries for its revolution.
There are several other such stars; and,
when they have been followed nearly
around their orbits, there will be a fine
chance for the application of the present
theory—which will then be some cen-
turies away from being new. Until then,
the problem may be regarded as closed.
—Princeton, N. J., June 2, 1937.



RAIL FREIGHT’S MODERN

Freight Train Schedules Faster . . . Research Im-

AILROADING and romance are
synonymous. That same unquench-
able romanticism which drove

bands of steel across the continent to
weld millions of miles of raw territory
into a mighty nation breathes today as
America’s railroads forge ahead.

Yesterday’s pioneering railroader
fought Indian battles, deserts, mountain
floods, and blizzards. Today’s pioneers
carry on civilization’s battle in hun-
dreds of research laboratories. Less col-
orful and unsung, but heroes none the
less, are the scientists who conquer un-
explored fields of metallurgy, electricity,
chemistry, and the many other branches
of engineering having to do with rail-
roads.

Ever-changing conditions of business
and social life in this country make new
demands upon the transportation world
daily. Railroads long have occupied
themselves with the job of keeping safe
and dependable service abreast of the
forward-moving tide. This work of
American rail systems is well illustrated
by the revolutionary improvements of
freight service during the past five years.

Today, massive freight trains move on
yesterday’s passenger schedules. Mile-
a-minute rail transportation of the
world’s merchandise is today’s possibil-
ity and tomorrow’s commonplace. Other
links in the intricate railroad world are
speeded up in rhythm with the modern
trains. Rail service is extended to the
customer’s very door, and special fa-
cilities are provided daily for handling
the complex products of an intensified
civilization.

Painstaking laboratory research has
removed railroad progress from the
realm of hazard and experimentation.
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proves Cars . . . Shipments Protected . . . Larger

Car Loads . . . Rail Service to Customer’s Door

By S. T. BLEDSOE

President, The Atchison, Topeka and Santa Fe Railway Company

Safety and dependability have always
been watchwords in railroading, yet they
are doubly important today as thousands
of tons of goods are rushed from pro-
ducer to consumer overnight. Designers
of new locomotives, cars, and other
equipment are specifying strength far in
excess of that actually needed for the
anticipated service; they are demand-
ing and getting greater factors of safety.

Until about 1930, railroads directed
much of their research effort toward
greater safety and economy. Millions
of dollars were spent on roadbed im-
provement and signal systems. While
this program was designed to, and did,
reduce operating costs, it has proved of
great benefit in the new speeding-up
process. Much track curvature and steep
grades were eliminated or reduced.
Signal systems were improved to a point
where they operate safely and efficiently
under our ultra-fast schedules of today.

ITH scientifically tested rails in

place on improved roadbeds, the
railroads were ready to step up the
tempo of their service when the demand
came. Shifting economic trends forced
merchants to carry smaller stocks. This
necessitated immediate replacement and
extra fast service on re-orders. Over-
night service came with the depression.
Harassed business men needed and de-
manded constantly increasing types of
service.

The store-door pickup and delivery
system for less-than-carload shipments
was pioneered by traffic experts who
studied, tested, and perfected this new
feature in railroading that has become
an accepted service on all railroads.

In the Middle West, livestock is picked
up in any quantity lots and carried to
the central markets at carload rates,
actual weight; it might be added that
this saves the farmer the necessity of

More automobile bodies per car by
new loading system. Left: Auto-
mobile body on stanchions ready to
be turned into place. Right: Body
turned and fastened for shipment

holding his livestock ready for market
until he has accumulated a carload
consignment.

Railways have made household words
of air-conditioning and streamlining.
Present-day passenger trains are being
widely and favorably discussed because
of their many modern conveniences.
Parallel improvements in freight service
have been keeping step. But, because the
passenger service offers intimate per-
sonal contact with the public, much more
has been said of it than of our job of
transporting the nation’s foodstuffs,
fuel, and daily necessities.

It has been said that the railway re-
frigerator car has done more to widen
distribution of food than any other agent
except the tin can. This is understand-
able, realizing that today seafoods,
vegetables, meats, and fruits are de-
livered fresh daily to markets from coast
to coast by American railways. Ten
years ago, it required eight days for a
fast freight train to carry fresh meat
from Kansas City to Los Angeles. To-
day, the Santa Fe operates a freight
service over that route, making delivery
on the sixth morning. California fruits
were handled to Chicago on a 154-hour
schedule in 1925 while today that time
has been shortened to 130 hours.

Between Chicago and Kansas City
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there is a heavy traffic of goods from the
Pacific Coast, Arizona vegetables, Texas
livestock, Oklahoma petroleum, and
Kansas wheat. Outbound from Chicago
pours a vast stream of merchandise—
automobiles, farm machinery, furniture,
and all sorts of factory goods. Ten years
ago the fastest freight service between
these two cities required nearly 29 hours.
Today, the usual operating time is
around 20 hours. However, the Santa Fe
sends a train over this route in 16 hours
45 minutes. I mention what we have
done in these respects to typify what has
been and is being done on many rail-
roads today.

The schedule between Kansas City
and Denver has been shortened by an
entire day. The freight train run from
Kansas City to Galveston has been cut
from 78 to 48 hours. Between Kansas
City and Amarillo, schedules have been
shortened as much as 22 hours and 40
minutes. These schedules, however, do
not tell the whole story of speeded-up
freight service. Trains can and do op-
erate ahead of their schedules in cases
of emergency.

INCE J. B. Sutherland, of Detroit, ob-

tained the first patent on a refrigera-
tor car in 1867, probably no other special-
handling facility has been the subject
of more experimentation than the rail-
way refrigerator service. The Santa Fe
reached California in 1885, and intro-
duced refrigerator service to that coun-
try for the transportation of California
fruits.

These early refrigerator cars, built
along the lines of ordinary freight
cars, except for ice bunkers holding
8000 pounds of cake ice and having
about one inch or less of insulation, were
mounted on the customary iron trucks.
Today, these refrigerator cars are being
built to carry 100,000 pounds. They have
from 10,000 to 12,500-pound ice capacity,
and they are insulated to a thickness of
three inches and more. They are being
mounted on cast steel trucks with both
cast iron and steel wheels.

Special cars for the transportation of
frozen fruit juices and other frozen prod-
ucts are insulated to a thickness of seven
inches. Fresh meats are transported gen-
erally in cars equipped with brine tanks
filled with ice and salt. These tanks are
capable of reducing car temperatures to
the freezing point.

The greater part of our perishable
traffic originates in California or Ari-
zona, and is handled for an average
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One of the largest locomotives recently built by the Santa Fe, a 2-10-4 type weigh-

ing 440 tons. Its tractive force is 93,000 pounds, its fuel capacity being 27 tons

distance of 2500 miles. Standard refrig-
eration service is maintained along the
system so that cars can be re-iced each
24 hours. However, in recent years,
shippers have been pre-cooling their
produce and icing it heavily in order to
reach the markets with but one stop for
re-icing. At the present time, 90 percent
of the citrus fruit is marketed under
these modified forms of refrigeration.

Experiments are being made in the
use of dry ice for refrigeration purposes.

Prior to 1930, development of freight
motive power was aimed at increased
capacity and economy rather than speed.
Thirty-five years ago the well-known
1000 class Santa Fe type engines used
compound cylinders and intricate driv-
ing mechanisms. This type of engine had
a tractive force of 38,150 pounds and
pulled 1200-ton trains at 30 miles per
hour.

For the next 30 years, locomotive de-
velopment simplified working parts, in-
creased steam pressure from 180
pounds to 300 pounds, and produced the
superheater which today delivers steam
at a temperature of 720 degrees.

With old-fashioned lubricants, poor-
ly treated water, and an excess of work-
ing parts, locomotives formerly ran from
150 to 180 miles and then were detained
for two or three days in the roundhouse.
Oil company laboratories have de-
veloped' oils that will not break down
under great heat; and chemists have
given us modern treatment for foreign
matter in water so that, instead of form-
ing scale, this matter settles as sludge
and can be blown off in the modern
foam meter operation.

Incidentally, these foam meters have
contributed no small item to the speed-
ing up of trains. It was formerly neces-
sary to wash scale and sludge from
engine boilers after each trip. With
meters in operation, engines sometimes
run for 30 days without this cleaning.

The meter operates from two elec-
trodes of varying height protruding into
the top of the boiler. As the water level
rises due to foam in the boiler, contact
is made with the electrodes, thus closing
an electric circuit which, in turn, noti-
fies the engineman that all is not well
in the boiler, and opens a blow-off valve
releasing the surplus water. As this wa-
ter is blown off with some 200 to 300
pounds of steam pressure, it carries
away the accumulation of sludge or oth-
er foreign matter which caused the foam-
ing.

HE Santa Fe now is building new

5001-class, Santa Fe type locomo-
tives that have a tractive force of 93,000
pounds.. They have 74-inch driving
wheels, are capable of pulling a 6000-
ton train at 65 miles an hour, and weigh
more than a half million pounds—>538,-
000 pounds to be exact.

These engines can travel 100 miles
between stops for fuel or water. They
are designed to run 150,000 miles be-
tween trips to the repair shop. They are
the conventional 2-10-4 type of engine
that the road has used over a long
period.

Terminal operations are keeping pace
with other improvements over the wide
range of railway operations. Diesel
switching engines are replacing the
steam switcher. These more compact
power units can run for 24 hours a day
and need not be laid up for cleaning and
servicing to the extent necessary for
steam engines.

Close co-ordination between the vari-
ous railroads is much in evidence around
the terminals. Ready interchange of cars
and equipment from one line to another
speeds steadily flowing traffic of the na-
tion. Railroads are studying consolida-
tion of terminal facilities where there is
a possibility of effecting operating
economies and at the same time ex-
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for shipment. The racks permit utilization of space hitherto a loss to shippers

pediting the steady movement of traffic.

In addition to reaching out to the mer-
chant’s place of business with store-door
delivery, railroads are handling storage
and marketing facilities at the metro-
politan centers. In Chicago, the Santa
Fe owns jointly with the Illinois Central
a produce terminal that covers approxi-
mately 100 acres.

Many railroads have constructed
grain elevators. This permits cars to be
unloaded promptly upon their arrival
at the terminal rather than serving as
temporary storage for grain. This is an
important factor during the rush of the
harvest season when delays are costly
to grain growers. At the Santa Fe’s
Kansas City elevator, more than 30 cars
of grain can be emptied per hour. A
large unloading rack picks up cars
bodily, dumps out the grain, and wheels
the cars back to a switch track where
they can be shunted into a train return-
ing to the wheat fields.

Within recent months, railroad car
engineers enabled a major motor car
builder to save both money and time on
automobiles shipped from the factory
to Pacific Coast assembly plants. Ten
car bodies had been the maximum load
the maker had been able to ship. Much
dunnage—crating and blocking—had
been required. Loading and unloading
was a long tedious job, and claims for
cargo damages were frequent.
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This car, with partition to be fastened at any point, makes
possible safe shipment of less-than-carload-lots of animals

Freight-car engineers went to the fac-
tory and studied the loading system. Re-
turning to the railway shops, they
equipped a car with steel tracks at bot-
tom and top. A stanchion was designed
to up-end the automobile bodies so they
could be bolted to the tracks. Using this
system, 18 bodies now can be loaded
where only 10 were carried before. The
number of men required for the loading
job was reduced, and the dunnage has
been entirely eliminated. The car bodies
now can be shipped finished, up-
holstered, and fitted with their instru-
ments. They arrive at assembly plants
just as they left the factory, without
damage.

HERE has been developed a tech-

nique for loading car frames in
gondolas. Such gondolas are fitted with
racks and braces so that factory cranes
drop the frames into place, eliminating
hand shifting. These special cars are
being provided in numbers to handle
this rapidly developing class of busi-
ness.

Many dry commodities and food-
stuffs now are being transported in tank
cars. These cars are of special design
and equipment. They are closed to air
and moisture while in transit. Expense
of packaging and hand loading these
products is eliminated since the “dry-
flow” cars are filled and emptied by
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A rebuilt refrigerator car with a modern, steel superstruc-
ture and many other improvements, as described in the text
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conveyors. Similar cars have been de-
veloped for handling cement, Fuller’s
earth, and other powdered clay prod-
ucts. Until recently these products were
sacked and shipped in box cars.

Another development is a “closed
hopper” car that can be loaded and un-
loaded pneumatically, eliminating dam-
age and spillage, and saving time as
well as handling expense. Powdered
products are fed by gravity into air lines
that force them up into storage bins
several stories above the car track.

Endless examples of this type of ser-
vice could be enumerated, but probably
the most important factor in freight
transportation remains the standard box
car. This vehicle has been undergoing
a constant evolution. Wooden box cars
built for capacity loads of 40,000 to 60,-
000 pounds are rapidly disappearing
from the rails of this country. Old fash-
ioned brakes, light couplers, bolt-
studded iron trucks and other items
have been dropped from modern car
building. New cars with steel under-
frames, steel ends, and steel sides can
carry up to 100,000 pounds. They are
equipped with better springs—snubber
springs to reduce jolting—and some
have an underframe which tends to make
the car body “float.” Steel roofs, riveted
tightly to the walls, make the new car
interior almost water- and dust-proof.

Unwieldy car doors that could be
opened and closed only by main
strength and strong language have given
way to large close-fitting doors that move
on roller bearings and that have special
opening devices built in the fastening
mechanism. Many other instances could
be cited to show how freight service and
equipment are keeping up to date. Every-
where along the railroad lines, new
ideas are being tested and tried. As soon
as they show merit in the saving of time,
increase safety, or make for dependa-
bility, they are placed in service.

Today, research workers with pioneer-
ing urge are exploring new regions in
scientific thought. Out of this explora-
tion will come discoveries that will make
the railway train of tomorrow even more
attractive than it is today.
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RADIUM—
NATURE’S ODDEST CHILD

Strange Experiments . .. Only One Chemist Sur-
vived . .. A Little Mistake that Cost $35.,000, an
Explosion, and a Sneeze that Cost $13,500

(In Four Parts—Part Two)

HE preciousness of the element

radium is due in large part to the

difficulties of extracting it from the
parent ore (uranium) with which it is
invariably associated. The wearisome
labors of the Curies were not extraor-
dinary when we consider that modern
chemistry has made but slight progress
in refining radium since the Curies
pointed the way. Radium does not occur
in great veins like coal or iron, but is
found with uranium in what the chem-
ist calls a state of equilibrium. This
means that there is always a maximum
amount of radium in proportion to the
amount of uranium in which it is found.
Contrary to popular belief, radium is
found widely distributed throughout
the lithosphere, or crust, of the earth,
and there is good reason to believe that
it occurs also abundantly within the in-
terior of the earth.

Thus far, radium has been found in
the earth associated with uranium it-
self or other ores containing uranium.
Among these the most important is pitch-
blende, which is a blackish uranium
oxide containing other metals in negli-
gible quantities as impurities. Pitch-
blende deposits occur in Cornwall,
England; in Jachymov (formerly called
St. Joachimstaal) in Czechoslovakia; in
the Belgian Congo; and in the Great
Bear Lake region of Canada. Next
comes carnotite, which occurs as a
binder between the sands and has been
found in Utah and Colorado. Carnotite
bears the chemical name of potassium
uranyl vanadate and it has played an
important part in the history of radium
in the United States. Autunite, a cal-
cium uranium phosphate, occurs in
Portugal and Australia, and has also
been a source of radium production al-
though not a very economical one.

It is impossible to predict how many
more rich deposits of radium will be
discovered, even in the very near future.
In an age that is as highly mechanized
as ours, it is difficult to conceive that
any section of the globe has been left
with stones unturned, but there are
many. The machine age has tended to
centralize population, and even the ex-
plorers seem to prefer spectacular trips
to the polar regions to treks through
the uncharted wildernesses that lie near-
er home.

By JOHN A. MALONEY

The Museum of Science and Industry, Chicago

In addition to the original and crude
method of detecting radium with a sensi-
tized photographic plate, its presence
within an ore can easily be detected by
either of two methods—the electroscope
and the scintilloscope (or spinthar-
iscope). The electroscope usually con-
sists of a metal chamber, in which is a

Photo Assoclated Screen News, for Eld
Gold Mines, Canada

A laboratory worker transferring
radium emanation to a cylinder for
measurement by the electroscope

piece of metal suspended from an amber
or sulfur insulator. Attached to the up-
per end of this strip is a piece of gold
leaf. Ordinary electric charges will
cause the gold leaf to fly away from the
metal strip, and after the electricity
ceases, the electroscope discharges and
the gold leaf slowly returns to its origi-
nal position. Bring a piece of radium-
bearing ore near the electroscope and
the rate of discharge is accelerated. Ear-
ly electroscopes were not only crudely
made but extremely delicate; modern
instruments, however, are well adapted
to the prospector’s kit of tools. The
scintilloscope consists of a closed brass
cylinder with a lens at one end and

coated on the interior of the other end
with zinc sulfide. A radium bearing min-
eral brought close to the cylinder pro-
duces scintillations in the zinc sulfide
that can be plainly seen within a few
minutes—as soon as the eye has become
accustomed to darkness. The result
produced is most striking and can best
be described as comparable with sit-
ting on a vantage point far out in the
Milky Way and gazing on a parade of
brilliant planets and comets as they whirl
by in a mad, dazzling, fascinating, and
disordered array. It is as if the lecturer
in a planetarium lost control of his
“deus ex machina,” allowing the starry
firmament to run wild. It is a cosmic
madness that cannot fail to entrance.

LL of the radio-active metals affect

a photographic plate by causing it

to appear “light-struck,” and that

method of detecting radium has only

rarely been used. It is not an infallible

test because other radio-active mate-

rials, such as thorium, also transmit in-
visible rays to the plate.

But perhaps a more pleasant way to
learn more about the methods of treat-
ing radio-active ore to obtain radium
than an erudite discussion in chemical
terms would be to follow some of the
pioneers who came after the Curies;
to share with them some of their expe-
riences and, by thus projecting our-
selves back into their ranks, really to
appreciate the nature of this fascinating
stuff called radium.

With the scenes shifted, then, from
the shack of the Curies in Paris to
Colorado, and the hands of time moved
forward to 1920, we watch a burro train
that moves like a lethargic side-winder
rattlesnake over the narrow mountain
passes. Joseph M. Flannery, President
of the Standard Chemical Company, of
Pittsburgh, has already explained in
great detail the object of their quest to
this crew of 300 men, who sit taut in
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their saddles, eyes roving under perspir-
ing brows over a horizon that dances
in a maddening mirage, without even
vestiges of vegetation to absorb some
of the terrific heat. They all knew that
they were going into that hot, arid coun-
try to pry loose as many tons of car-
notite ore as the burros could carry
back to the concentration mill 18 miles
from the sand deposits—18 awful miles

Drawing by Percy Hale Lund

“The warning came too late. Thir-
ty-two animals were hurled to an
instantaneous death at the base of
the cliff. The dead burros were
relieved of their precious burden
and most of the ore was recovered”

of waste that seared the souls of man
and beast alike.

Throughout these stifling days these
300 men gnawed into the dust and
loaded 300 pounds of it on the back of
each burro. Then the train started back
for the mill. The head driver decided
that the burros must be roped together
to keep them and their precious burdens
from tumbling headlong into the gullies
that were a half mile deep in some
places. And roped they were.

What was the reason for all of this
activity? The Austrian government had
declared an embargo on pitchblende ore
and, if the United States was to have
its own supply of radium, these carno-
tite deposits must be tapped. No other
region had given any evidence of con-
taining radio-active material in paying
quantities. And so we find the burro
train moving back to the mill with
50,000 dollars’ worth of ore upon their
weary backs. All went well for the first
few miles. Nearing a particularly steep
cliff, the driver yelled a warning to the
men to guide the burros with care—
but the warning came too late. Thirty-
two animals were hurled to an instan-
taneous death at the base of the cliff.
Days and weeks went by as the dead
burros were relieved of their precious
burden and others brought up to trans-
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port it to the concentration mill. Most
of the ore was recovered.

This procession kept up until 500 tons
of carnotite had been dumped into the
open maw of the concentration mill,
where it was hand high-graded until
but 100 tons remained. Then it was
shipped in bags to the railroad depot
at Placerville, and thence to Canons-
burg, Pennsylvania, under special guard.
At Canonsburg another crew of men
awaited the arrival of the shipment and
prepared the great tanks and tubs that
would again begin the process of reduc-
ing.

It must be noted here, that, although
the men engaged in this, the first at-
tempt to produce radium in this coun-
try, were chemical engineers of the first
order, they were in about the same
predicament as were Pierre and Marie
Curie in their shed. They were very un-
familiar with the substance they were
refining and even less with the radium
for which they were searching. It is not
to be wondered at, then, that they went
through some experiences which were
almost as heartbreaking, and certainly
more costly, than those through which
the two pioneers had gone in France.

OR experimentation and use, a

gram of radium—one thirty-second of
an ounce—is divided into 1000 parts,
each called a milligram; these, in turn,
are again divided into 1000 parts, each
called a microgram. A unit of gas which
emanates from a milligram is called a
millicurie and %700 part of this gas unit
is called a Mache unit. Seldom does
even a Mache unit go astray in the
laboratory. To demonstrate the activity
of even a Mache unit, the chief chemist
of the Standard Chemical Company one
day placed a Mache unit in one of six
pills and asked six laboratory assistants
to swallow them during his absence.
Twenty-four hours later he was able, by
taking a drop of blood from the ear of
each man, to identify the consumer of
the Mache unit!

The length of life of radium is deter-
mined in a peculiar way. Suppose, for
example, that a given pound of radium
could be watched during its entire life-
time. After 1690 years had passed, it
would have given up half of its energy.
At the end of another 1690 years the
remainder would have given up half of
its energy. At the end of the third 1690
the remainder would have released half
of its energy. If mathematics is your
forte, you are welcome to continue until
you can write Q.E.D. after the final
ray leaves the last atom of radium and
mere lead alone remains.

Strange experiments were tried in
Canonsburg with this new plaything. In
the course of the work it was found that
willemite, an ore of zinc, glowed with
a cold light under the influence of
radium emanations. Ten men were
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placed chest to back, the first in line
holding a piece of willemite. One hun-
dred milligrams of radium were held
behind the last man’s back and still the
willemite glowed.

Water was found to have that peculiar
kinship, which the chemists of those
days called “chemical affinity,” for the
emanations of radium. After drinking
water which had been treated with a
sufficient quantity of radon gas, these
pioneers fou:d that a metallic object in
the waistcoat pocket could be photo-
graphed, using the rays from the water
in the subject’s stomach as a light-
source. Mr. Luther S. Gable, the sole
survivor of six chemists who met their
death from radium in those days, and
who now resides in Brookfield, Illinois,
still retains the photograph thus taken
of his own watch as a grim memento of
the fate which he escaped. A strange
and dangerous X-ray process, that!
Water thus charged loses half of its en-
ergy in two and seven-tenths days.

Radium history in the New World
was repeating itself, and misfortune
seemed to follow misfortune with an
uncanny persistence. After the burro in-

Rows upon rows of crucibles in

the crystallizing department of
the Standard Chemical Company’s
plant at Pittsburgh. At left is
Dr. Krapf who died from radium

cident and the safe delivery of the ore
at Canonsburg came days of boiling and
testing in huge, covered vats. Again
it was the old game of “the needle in
the haystack.” Somewhere in that great
array of seething crucibles was radium,
perhaps a part of a gram, perhaps a
gram, but it was radium! Just where it
was, only this tedious process of refin-
ing and cooking would tell. One day a
test of the tanks indicated that the
radio-active material was confined to
one tank. Orders came through from
the chief chemist to drain off the other
tanks and thus make room for more
ore. The workman who turned the
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valves which allowed the useless ore to
run down a drain and into the river
must have been quite perturbed by the
responsibility of his position, or else
very absent-minded, for he proceeded to
valve off the wrong tank and at least
35,000 dollars worth of radium-bearing
ore (and perhaps more) slid merrily
down the drain pipe and into the river.
There was no chance of recovery here.
It was gone and the next day so was the
workman.

The first illuminated dials for watches
and gages were made here during this
course of experiments. The entire dial,
with the exception of the numerals, was
made iridescent. The cost of such treat-
ment was prohibitive and a purchaser
would have run the risk of being burn-
ed unless he wore a lead shield for
protection. And so another “crazy no-
tion” was shelved, until the Ingersoll
Watch Company put its illuminated
watch on the market with a dial whose
numerals were treated at first with
radium but later with meso-thorium, a
cheaper substitute of the radio-active
family.

ATURE was lavish in her endow-
ment of the element radium. Three
kinds of emanations come from it; first,
the alpha particle which becomes helium
gas; second, the beta particle, which is
the electron, or negative charge of elec-
tricity; and third, the gamma ray which
is similar to the X ray. The metal tung-
sten had been made to give off an alpha
particle and this fact led to some specu-
lation on the part of radio-chemists.
Tungsten is 22 points lower in the
periodic chart of atomic weights than
lead, and so it seemed that lead might
be giving off alpha particles, but so
slowly that they had not been detected.
If so, lead was disintegrating, they ar-
gued. Disintegrating into what? Into
the metal thallium and then into mer-
cury and finally into gold! Here again,
is the age-old dream of the alchemist
cropping up—the transmutation of base
metals into gold. But chemistry has
passed that stage of speculation. Chem-
ists today are not worried much about
this dream. To them lead is a precious
metal in this age of electricity—far more
precious than gold in some respects.
The machine age has been on a lead
standard for many years but the econ-
omist has not found it out yet.

One of the research chemists at the
Standard plant who had been analyz-
ing the ore in a test tube announced that
he had retrieved traces of radium-
bearing salts by watering the radium-
barium-sulfide, and soda metal. If it
worked in a test tube, he reasoned, it
might also work in one of the great
conical tanks. All agreed that it should
be tried. Perhaps it would prove to be
a short cut that would eliminate some
of the time lag that existed in the refin-
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A physicist at the Ontario refinery of the Eldorado Gold Mines, Ltd., measur-
ing with an electroscope liquor containing only .00001 milligram of radium

ing process. And so water was dumped
into one of the great tanks and the
group drew back to await the results.
The results came all too quickly. A
great cloud of smoke, brilliantly illu-
minated with radon gas, issued from the
tank, and then the whole thing blew
apart, burying its great weight in the
dirt floor. Every inch of soil and every
scrap of debris had to be dug up, pul-
verized and chemically treated before
the precious ore could be recovered.
Most of it was recovered.

Surely this was a train of costly ac-
cidents that was sufficient to try the
patience of a Job. But Flannery was a
man of great foresight and he kept his
men at work and spent as much of his
own time in the plant as did his most
enthusiastic assistants. Radium was sell-
ing in the world market at this time
for 125,000 dollars a gram, and Flan-
nery knew that if the carnotite ore of
Colorado could be made to produce
enough radium every hospital in the
United States could be supplied with it
at a reasonable price. It seems, too, that
the women of America were also de-

~manding that Flannery produce radium

enough for them to present to Madame
Curie, who was coming to visit our
shores. Madame Curie received her
share of Flannery’s radium, but the fates
decreed otherwise for his radium clinics
distributed throughout the United
States. The demand for radium has al-
ways exceeded the supply, and doubt-
less always will, but in those days the
needs of medical centers, universities
and research laboratories whose re-
searchers needed radium to help solve
the atomic structure of matter, were
large. Today, although radium is im-
portant in physical investigations, it
has been supplanted, in the domain of
the atom smashers, by high-speed par-
ticles shot from cyclotrons and giant
static generators—the heavy artillery of
physics today.

The day finally came when a minute
amount of the elusive radium salts was
cornered and placed with loving care in
a watch crystal on a laboratory table.
What a surprise for the boss, the men
remarked to each other. Before the dust
of the day’s work had been completely
swept away, a call was sent to Flannery
to come to the laboratory at once. The
staff waited with bated breath. In he
came, and they pointed with justifiable
pride to the watch crystal. Flannery
leaned lovingly over it.

“How much is it worth?” he finally
inquired.

“At the present market price”, an-
swered the chief chemist, “it is worth
about 15,000 dollars.”

“And it cost us . . .” Flannery had
started orally to compute the cost when
some of the dust that was being swept
up entered his nostrils. “Ka—choo!” he
finished, and blew the 15,000 dollars
worth of radium salts into invisibility.
The watch crystal was empty. The situa-
tion did not seem as humorous then as
it does now.

Everyone in the room was made to dis-
robe; every nook and cranny was swept
with fanatical zeal; the floor was scrub-
bed with hydrochloric acid; and the
collections of clothing, debris and dust
were burned. All but about ten percent
of the radium was recovered from the
ashes.

Radium took its awful toll in those
days, too. Dr. Emil Krapf, Dr. Alvin
Krammer, Paul F. Hague and Dr.
Charles H. Viol all died within a few
years of each other, and all of them
were in their thirties. Flannery, him-
self, met a similar fate, toppling over
dead as he crossed the living room floor
in his home. Gable, the sole survivor of
this group, believes that Flannery may
have inhaled the 10 percent of radium
salts which could not be found the
day he sneezed it away.

(To be continued)



ologists of the Mexican Govern-

ment, working at the Maya ruins
of Chichen Itzd, Yucatan, made an
extremely important discovery. They
found that El Castillo, the most im-
pressively dominant of the pyramid-
temples of the famous site, embraces
within itself an older pyramid-temple
that has been completely concealed for
centuries. When the chambers of this
inner temple had been cleared of the
rubble with which they had been filled,
objects were revealed of the utmost
value to the scientists who are trying to
clear up the perplexities that have
arisen respecting the Maya race, the
greatest of all the pre-Columbian races
of the New World.

El Castillo, built to honor Kukulcan,
one of the members of the Maya
pantheon of gods, stands near the cen-
ter of a 45-acre terrace which is com-
posed of rubble masonry raised a few
meters above the level of the vast lime-
stone plain which comprises almost the
whole of the northern portion of the
peninsula of Yucatan. Surrounding the
pyramid lies a complicated agglomera-
tion of temples, courts, arcades, colon-
nades, palaces, and mounds not yet
excavated—an architectural complex so
extensive, indeed, as to indicate that
Chichen Itz4, when at the height of its
development, must have truly presented
an amazing spectacle.

The peak of this construction activity
at Chichen Itzd was reached during
what is known as the New Empire pe-
riod of Maya history, a period which
probably began soon after the middle
of the 11th Century and which con-
tinued well into the last half of the 15th
Century, almost to the time of the com-
ing of Columbus. This period of three
and a half centuries is often referred to
as the period of the Maya renaissance,
and it is indeed true that during this
time Maya culture experienced a sharp
revival which found its most fruitful
expression in the design and construc-
tion of great buildings for religious and
ceremonial purposes.

This awakening to exuberant archi-
tectural activity appears to have been
due, in part at least, to the influx of an
alien people from the west. There is
uncertainty as to just who these people
were, but there are grounds for believ-
ing that they belonged to the great
Nahuan linguistic group of Mexico. At
all events they profoundly affected the
art, the architecture, and the religious
and ceremonial life of Chichen Itza,
Mayapan, and Uxmal, the three city-
states of Yucatan that, during this peri-
od of Maya history, formed the political
confederacy known as the League of
Mayapan.

The invaders from the west brought
with them, for example, worship "of
Kukulcan, the feathered-serpent god,
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DURING the summer of 1936, arche-
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Before its restoration by the Mexican Government the old Maya pyramid was in
a sadly tumbled-down outside condition. Trees grew over its damaged faces

The Most Spectacular Discovery of Archeological

Specimens in Original Position Ever Made in the

New World ... The Jaguar Throne of Chichen Itza

who was represented by a rattlesnake
having a body whose scales were re-
placed by the feathers of the sacred
quetzal bird and from whose mouth a
human head frequently protruded. Eve-
rywhere in Chichen Itzd among the
buildings of the New Empire period,
representations of this all-powerful
divinity of the earth and sky are to be
found. In columns, cornices, facades,
balustrades, murals, bas-reliefs, the
Maya artists and sculptors employed the
feathered serpent as an ornamental
motif with unrestrained prodigality.

So, too, the immigrants from the west
seem to have been responsible for the
marked increase that took place in the
performing of human sacrifices. Indeed,
it is thought by some that they are right-
ly to be charged with having introduced
the religious ceremonies that were as-
sociated with El Castillo and the sacred
well near-by—ceremonies which cul-
minated in casting the most beautiful
of the Maya maidens into the well in a
supreme effort to appease the rain-god
who was thought to have his abode in
the depths below.

Such was the period of the New Em-
pire among the Maya of Yucatan—a
period during which the culture of this

extraordinary race came into its final
flowering. It was early in the period and
in response to the renovating and re-
juvenating tide of new life that flowed
into Chichen Itza, that El Castillo, the
pyramid-temple of the great god Ku-
kulcan, was erected. Abandoned soon
after the coming of the Spaniards,
Chichen Itzd and its magnificent struc-
tures quickly fell prey to the inexorable
advance of the jungle. Indeed, the whole
of this great Middle American civiliza-
tion dropped out of human conscious-
ness, became lost to human view.

In 1925 a Department of Monuments
within the Ministry of Public Education
was established by the Mexican Govern-
ment and responsibility for supervision
of the ruins in Chichen Itza vested in one
of its bureaus, that of Pre-Hispanic
Monuments. Of this bureau, Sr. Ignacio
Marquina has been the head for sev-
eral years. With the creation of the
Department of Monuments, steps were
taken to protect the ruins and, in the
case of El Castillo, to restore the miss-
ing stones to their original positions.

In planning and executing this work
of repair and restoration distinguished
engineers, architects, and archeologists
were called upon for assistance.
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The great pyramid, 79 feet high and 197 feet wide, as now restored, showing
the northern face. Stone stairways rise to the summit on each of the four faces
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A north-to-south cross-section of the pyramid showing: a, outer stairway;
b, outer terraced face; c, inner stairway; d, inner terraced face; e, vestibule
of concealed temple; f, sanctuary of concealed temple, with the jaguar throne

The restoration, so far as it could be
carried with assurance that the original
design was being faithfully followed,
was completed in 1927. To give an idea
of the state of the pyramid-temple be-
fore repair, one of its sides, the south
side, has been left as it was. Pictures
made in the last century show how dis-
astrous had been the effect wrought by
the forces of nature and by the inhabi-
tants of neighboring villages, as well,
who had removed much of the original
facing for use in their own construc-
tions. Comparison of the picture of the
restored structure with the one at the
head of this article will give some idea
of the magnitude of the task undertaken
by the Bureau of Pre-Hispanic Monu-
ments and also how well that task was
performed by this Mexican bureau.

Meanwhile, the Mexican Government
entered into contract with the Carnegie
Institution of Washington, effective as
of January 1, 1924, whereby the Insti-
tution was permitted to conduct archeo-
logical studies at the ruins of Chichen
Itza. In 1925 the Institution staff began
excavating a tree-covered mound of
debris near El Castillo. As fallen ele-
ments were identified and restored to
original positions, this structure, called
the Temple of the Warriors, grew into
one of the finest examples of New Em-
pire construction so far found in the
entire Maya area.

It was a year later, in 1926, that Earl
Morris, in charge of the work at the
temple, made a discovery about the way
in which the pyramidal foundation had
been constructed that suggested a new

field of investigation which archeologists
have been quick to follow up. He had
almost completed work on this structure
when a sculptured column block pro-
jecting from a corner of the supporting
pyramid suggested that some explora-
tory excavation of the pyramid itself
should be undertaken. As a result of the
investigation which he made, it was
found that chambers existed belonging
to an earlier temple, and that they had
been filled with rubble and had been
incorporated, in their entirety, in the
pyramidal base of the Warriors Temple.

Morris dug out the filling, shored up
the walls with concrete piers to prevent
collapse, and drove shafts to the sur-
face for air and light and easy access.
In the course of this work many features
were revealed which have thrown im-
portant light upon the stage which
Maya culture had reached when this
early temple was erected.

Discovery that the pyramid builders
of the Warriors Temple, instead of com-
pletely demolishing the older structure,
had preserved a substantial portion of
it by filling it up and covering it over,
suggested that a similar practice might
have been followed in the erection of
other Maya pyramids, and this has
proved to have been the case. Excava-
tion of a pyramid-mound at Uaxactun,
Guatemala, in 1928, by Carnegie Insti-
tution archeologists revealed that, while
external appearances pointed only to a
structure of rough rubble, actually a
beautiful pyramid of uncut stone, faced
with four stairways, each flanked by
colossal masks of lime stucco, lay com-
pletely buried beneath the rubble cov-
ering. Again, during the past year, par-
tial excavation of a mound near Guate-
mala City by Dr. A. V. Kidder, head of
the archeological staff of the Institution,
disclosed that it contains a series of no
less than four superimposed pyramids
and a like number of burial vaults,
from the latter of which objects of rare
archeological value are being taken.

So too, in 1936, archeologists of the
Mexican Government, upon completing
exploration of El Castillo, added an-
other conspicuous example to the grow-
ing list of treasure-yielding pyramids,
as we shall see.

Exploratory work on this great pyra-
mid to determine what, if anything, lay
concealed within it, was begun in 1930
under direction of Sr. Marquina. The
first step taken was that of driving a
tunnel at ground level straight in from
a point at the center of the south face
of the pyramid. Thirty feet within, the
base of an earlier pyramid was encoun-
tered, whereupon the tunnel was turned
to the left, or west, and driven along
the base line of the hidden pyramid to
reach the southwest corner. Turning
the corner, the tunnel was continued
northward along the western side of the
inner pyramid to a point far enough

87



88

past the center to prove that no stair-
way existed on the west face of the inner
structure.

Next, the attack was shifted to the
north face of El Castillo and at a point
at the base line just west of the stair-
way, selected to avoid damaging the
stairway, a tunnel was run east until it
was under the center of the stairway,
then it was turned to the right and
driven south toward the heart of the
pyramid. Here, at a distance of about
30 feet, the base of the older pyramid was
reached a second time, but, unlike their
experience with the tunnel at the south
face, the investigators encountered a
stairway, apparently leading up the
north face of the buried pyramid.

At the foot of the newly discovered
stairway they came upon a rectangular
limestone box, approximately 2V feet
long, two feet wide, and two feet deep.
It was covered with a lid consisting of
a single stone slab which had been fitted
to the opening.

Outside the box lay the skeleton of
a man. When the ponderous lid was
raised, to the delight of the archeologists
there were revealed: two turquoise mo-
saic plaques; three necklaces, one of
coral, one of turquoise, and one of jade;
seven heads of jade; five jade pendants,
one of which was an exquisitely carved,
iridescent piece representing the figure
of Itzamna, the head of the Maya
pantheon; a piece of jade with a frag-
ment of cloth attached; about 2000 loose
button-shaped beads of turquoise; and
two unusually large sacrificial knife-
blades of flint, four inches wide and
more than a foot long.

Dr. Sylvanus G. Morley, of the Car-
negie Institution staff, who examined
the box and its contents soon after dis-
covery, believes that it is to be regarded
as a ceremonial deposit made upon the
occasion of the commencement of work
upon the new pyramid—a procedure
suggesting the modern practice of lay-
ing corner stones and of depositing
within them or under them boxes con-
taining objects of probable interest to
future antiquarians.

A year or so after discovery of the
inner stairway and the box at its foot,
Sr. Marquina and his colleagues began
sinking test pits in the platform at the top
of El Castillo to see whether the inner
pyramid was surmounted by a temple
structure. They soon found that such a
structure existed; that it had been
filled in instead of having been de-
molished ; and that its top lay only about
a meter below the floor of the outer
temple. By means of tunnels run in dif-
ferent directions they learned that the
temple surmounting the earlier pyramid
contained two chambers, one directly be-
hind the other, and that entrance was
gained through a single doorway at the
north side which, in turn, was reached
by the stairway running up the north
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face of the inner pyramid of the two.

During the working season of 1935,
the outer chamber of the older buried
temple was cleared of its rubble filling.
At the center of this chamber a stone
statue was discovered which represented
a recumbent human figure (the so-called
Chac Mool figure) of which ten others
have been recovered in Chichen Itza.
Unlike all the other statues of this type,

The jaguar throne found in the in-
ner chamber of the buried temple.
It was carved from a single block
of stone and is painted vivid red,
except the spots on the legs and
the eyes, which are represented by
inlays of apple-green jade, and the
teeth and fangs, which are hard
white stone. A mosaic turquoise was
found on the seat of the throne

so far found, the ten toenails of this one,
made of highly polished white bone,
were still intact. Both its upper and
lower teeth, made of the same material,
were in position, as were its eyes which
were also made of white bone. To rep-
resent the pupils of the eyes, circular
pieces had been cut from the centers and
replaced with a black material re-
sembling pitch.

During July and August of 1936 the
excavation of the inner chamber was
pushed to completion and an amazing
discovery made. The back wall of the
chamber was found to have been studded
at regular intervals with the heads of
human femurs, presumably obtained
from sacrificial victims. At the center
of the chamber stood a box, made of
squared limestone blocks, which was
covered by two ponderous flat stone
slabs.

Inside the box was a throne fashioned
from a single block of stone, carved to
represent the figure of a jaguar, and
painted a vivid red. As the figure has
been shielded within the pyramid all
these centuries from the light, the color
is probably almost as brilliant as when
it was originally applied. The spots of
the jaguar are represented by inlays of
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apple-green jade. The eyes also are
made of jade, unusually large hemi-
spherical pieces of excellent quality hav-
ing been used for the purpose. The
teeth and fangs appear to consist of
hard white stone. The principal dimen-
sions of the statue are: Greatest length,
33 inches; greatest width, measured
through the shoulders, 12%% inches;
greatest height, measured from the bot-
tom of the base to the top of the head,
27 inches.

Resting upon the jaguar seat lay a
mosaic turquoise plaque similar to the
two found in the box at the foot of the
stairway. On top of the plaque reposed a
shell necklace, and a jade pendant,
carved to represent a human face. Dr.
Morley is of the opinion that this central
object of the inner chamber may prop-
erly be identified as a jaguar throne.
He points out, in support of this
opinion, that double-headed jaguar
thrones have been found in the ruins
of the New Empire city of Uxmal; and
that representations of it are to be
found in the paintings on the walls
of the inner temple chambers of the
Temple of the Warriors and at two
other sites.

It is not improbable that figures of
the jaguar, the eagle, and other animals,
as well, were employed by the warrior
cults or societies of Yucatan very much
as insignias are used by the various
orders of modern times to identify par-
ticular groups. Neither is it improbable
that the older temple buried within the
pyramidal base of El Castillo was
erected by the jaguar cult of warriors
and used by them in ceremonial prac-
tices.

Although the contents of the box
found at the foot of the inner stairway
of El Castillo have been taken to the
Museum of Archeology and History at
Merida, the capital of the State of
Yucatan, for safe-keeping, very wisely
the Mexican authorities have decided
not to remove the reclining human fig-
ure and the jaguar throne, with its
turquoise mosaic plaque, from the cham-
bers of the inner temple. Instead, they
have covered them with protective var-
nish, glassed in the jaguar throne, and
installed artificial lights.

It is therefore now possible for visi-
tors to enter the tunnel at the base of
the north face of El Castillo, to follow
through to the foot of the inner stair-
way where the ceremonial box reposes,
to ascend to the summit of the buried
pyramid and thence, through the portal
of the hidden temple, to enter its age-old
throne room, and there witness, in im-
agination, the barbaric scenes that once
took place in this sacred inclosure and
to view, in actuality, what Dr. Morley
has characterized as the most spectacu-
lar discovery of archeological specimens
in original position ever made in the

New World.



THE ENDOCRINE BRAIN

Hormones from the Ductless Glands . . . Problem of

the Pituitary . . . Giants and Dwarfs . . . Thyroid

Hormone for Stout People...Made a Rooster Broody

By DARWIN VEXLER

SHORT time ago a demonstration
of some new experiments with the
ductless glands was given at one

of the large eastern universities. At a
signal from the lecturer one of the ex-
perimental animals was brought into the
auditorium, as lively and happy an ex-
ample of dogdom as one might wish to
see. He jumped affectionately upon the
attendant who brought him in, and
barked away to the immense
amusement of the scientists
present. Yet that animal was
minus a part of one kidney
and two ductless glands. The
only thing that kept him alive
was a daily injection of hor-
mone, an artificially prepared
substitute for the products of
the glands that had been re-
moved from him. In that dog
had been conquered two con-
ditions that, until a few years
ago, meant mysterious and
certain death when they oc-
cured in humans.

The hormones are secre-
tions produced by certain
glands in the body and pour-
ed directly into the blood. In
their action the glands are
very close kin to the much less
puzzling ones which have ducts, such as
those which produce tears and those
which form saliva. But, instead of send-
ing their products to some very definite
part, by means of a little tube which
can be seen, they empty directly into the
blood. The substances they discharge
do not themselves perform visible ac-
tions, but they cause some bodily func-
tion to be performed—much as pressing
the trigger of a rifle causes it to fire.
These secretions are the body’s messen-
gers traveling along the roads of the
body, the blood vessels—indeed it is
from the Greek word for messenger that
they have been christened hormones.
The glands that produce them have been
named the ductless glands or endocrines.
Of them all, perhaps the most interest-
ing and the most important is the
pituitary.

Though it was discovered some 300

years ago, little attention was paid to
the pituitary till 1886, when a French
physician, Pierre Marie, discovered that
the disease of acromegaly was due to it
—and then himself died of acromegaly!
A few years later two Englishmen found
that control of the blood pressure was
dependent on the pituitary, and called
it the “brain of the endocrines.” Later
work has shown that they named more

A case of acromegaly, shown chiefly by the changes in
the jaw. Some cases are considerably worse than this

wisely then they knew, and that there
is scarcely an action performed by the
body which is not influenced by this
organ.

The pituitary arises in the embryo
animal as two little pouches, one form-
ing in the floor of the brain near the
forward end, the other from the roof of
the future mouth of the animal. The
little out-pocketing in the future mouth
region becomes detached, forming a
small sphere, and moves upward till it
joins the part which has arisen from
the brain. In the adult the pituitary, a
small body about the size of a hazel-nut,
is found to be made of three parts—a
nervous part, which has come from the
brain, and intermediate and anterior
parts, both of which originated as part
of the embryonic mouth region. The
gland lies in a bony case at the base of the
skull, and is richly supplied with blood

vessels to receive its secretions. Three
different cell types have been distin-
guished in the anterior part of the organ,
but only one kind has been found by
microscopists in the intermediate part.
Six hormones are known to be produced
by the anterior part. Of them the gona-
dotropic or sex stimulating hormone has
been shown to come from one of the
three types of cells, a kind which will
stain in basic dyes, and the growth hor-
mone from another, a variety which
stains in acid dyes. Apparently also
both of these kinds of cells can change
into the third variety. Only one secretion
has been isolated from the intermediate
part.

Like most scientific problems, that of
the pituitary is basically quite simple.
We know that something is
produced by it, and wish to
know what that something
does and what it is, so that
we can make it ourselves and
find out just how it acts. It
is partly curiosity and partly
immediate usefulness that
dictate the study, and there
is always the knowledge that
the mere curiosity may lead
into finding something of
great immediate importance.
The method of going about
the work is almost self-evi-
dent: either remove from the
animal all the substance
which is to be investigated,
J and see what he does without

it, or add more of it to a nor-

mal individual and see what

that does. Then take it all
away, and give this animal the artifi-
cially prepared substance. In actual
practice, of course, this becomes com-
plicated. There is the question of de-
vising a method of completely removing
the substance from the animal. That,
in the case of the pituitary, involves an
operation for the removal of the gland,
which lies close to the brain in a well-
protected bony box. The chemist is
drawn into the work because his is the
job of preparing the extracts and iso-
lating the pure hormones. Different
kinds of specialists have their fields in
following the effects upon various sys-
tems of organs, the heart, blood-vessels,
sex glands, and others.

The investigation of the intermediate
part of the pituitary, simpler and of less
general interest than the anterior part,
illustrates pretty well how the work is
done. A great deal of the research has
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been done on lower animals—{rogs, oth-
er amphibians, fish. This is due partly
to the difficulty of working with mam-
mals—removal of the pituitary in one
r-ay take as long as four hours and is
dangerous—and partly to the remark-
able effects of this part of the gland on
amphibia. The operation is done under a
low-power microscope, upon the tadpole,
for example, when it is about one sixth
of an inch long. At this time the pituitary
is still being formed, and the brain part
has not yet been joined to the mouth
part. An interesting sidelight is the fact
that cutting out the mouth part has been
found to inhibit the formation of the
brain part.

HE frog’s skin carries two kinds of

pigment, black and silver, arranged
in a series of layers. When the pituitary
is removed, the frog turns from a non-
descript black to a beautiful silvery
color. Close study has shown that this
is due to the black granules of pigment
becoming fewer in number, and ag-
glomerating into small compact blobs,
while the silvery pigment becomes
spread out into thin layers and can
easily be seen. Transplanting some of
the silvery skin to an animal which has
not been operated upon causes it to be-
come black, and the reverse experiment
will also work. Extracts of the inter-
mediate part of the pituitary cause the
skin of an operated animal to turn black
when injected. Dr. Zondek, an endo-
crinologist whose pregnancy test is well
known to physicians, has obtained a
very potent extract which he calls in-
termedin.

However, it is the secretions which
come from the anterior part of the gland
which most closely affect humans and
are most interesting. Probably the best
known of them all is the growth hor-
mone. Dwarfs and giants are fairly
common among humans, and the clini-
cians showed that these conditions were
accompanied by abnormal pituitary
glands. To investigate these conditions
experimentally it became necessary to
devise a method of operating on the
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pituitary of some mammal. Many sci-
entists made attempts before Dr. Ascher
of Berne University, Switzerland, per-
formed the first successful operation on
young dogs. There was complete ab-
sence of growth after the operation, and
young animals never became sexually
mature when the pituitary had been re-
moved. Dr. P. Smith of Columbia Uni-
versity perfected the now most gen-
erally used experimental method. He
used rats, which have the pituitary at-
tached to the brain by a very thin stalk,
making it possible to work quickly
without injuring the brain. One hun-
dred and five operations were per-
formed in one set of experiments, and
in each case the rat showed absolute
failure of growth, not gaining a gram
after the removal of the pituitary. They
remained sexually infantile, and the sex
glands degenerated. Yet, injection of an
extract of the gland for one month
caused the animals to become perfectly
normal and to equal their unoperated
brothers in size. Feeding the gland was
without effect, the hormone being di-
gested in the stomach. Also, by injec-
tion of pituitary extracts rich in growth
hormone Dr. Evans has been able to pro-
duce giants in rats which in respect to
size in this species of animal would be
equivalent to humans 12 feet tall. Of
course no human being ever attains such
dimensions.

The human disease of acromegaly,
discovered so long ago by Marie, has
been found to be due to excessive pro-
duction of the growth hormone. In adults
the bones lose their ability to grow.
Some parts of the skeleton can, however,
continue to grow throughout life, the

Showing 22-month gain of a child
of nine under a pituitary extract

Courtesy Journal of the American Medical Association
Left: Hairiness in a woman of 43.
Related to endocrine dysfunction
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cartilages of the nose and chest, those
between the vertebrae, the jaw, being
among them. All these resume growth
under the influence of the pituitary,
stimulated to produce abnormal amounts
of growth hormone by certain types of
tumor. The victim becomes ape-like in
appearance, with a tremendous chest,
hunched posture due to the lengthening
of the back-bone, long fingers and toes,
and a prognathous jaw. The pituitary
increases in size, presses on the brain,
and causes headaches and blindness.
The patient finally dies. An operation
for the removal of the pituitary now
brings relief. :

One of the by-products of the in-
vestigation of acromegaly was the
demonstration of the fact that heredity
is a factor in the effects produced by
the hormones. Bulldogs with large jaws
could be made to grow even larger ones
by giving them growth hormone, but this
effect could not be produced in shepherd
dogs. Dr. Evans injected the hormone
into dachshunds. He was able to make
the animals grow in weight, and could
cause them to become so heavy that
they could no longer walk, but the legs

The bad results of pituitary defi-
ciency in an eleven-year-old boy

could not be made to grow. In man
there is a kind of dwarf which has a
normal body, but very short legs. It
would be dangerous to attempt to bring
this sort of dwarf to normal stature by
injecting the extract, reasoning from
the effects of the growth hormone on
dogs, as this might make the individual
all the more heavily torsoed without af-
fecting the legs. This type of experiment
has, however, been tried with a race of
silver mice which is born with insuffi-
cient growth-hormone producing cells
in its pituitary gland. These mice would
correspond to the dwarf human who is
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well, but diminutively proportioned.
The mice were made to grow to normal
size.

Dr. Smith removed the pituitary from
a tadpole and found that the thyroid
gland did not develop. This was the
experiment which led to the discov-
ery of another pituitary hormone, the
thyrotropic. The thyroid gland is an-
other of the endocrines and is very
important in determining the meta-
bolism—the speed at which one lives.

The tragic result of pituitary defi-
ciency in a woman aged only 27

Recently the thyroid hormone has been
given to stout people. It causes them to
use more energy, to live faster, and in
the process they use up the fat they
have accumulated. The same hormone
has very marked effects upon the heart,
speeding it up. In the frog it is neces-
sary to the process of metamorphism
from tadpole to frog. Smith’s operated
tadpoles would not change into frogs,
though he had not directly touched the
thyroid. In another experiment he re-
moved the thyroid gland, leaving the
pituitary, which immediately began to
grow larger. Injection of pituitary ex-
tract caused the development of the
thyroid in the first set of animals, but
did not affect the second. Here was a
substance produced by a ductless gland
which acted on another ductless gland.

Similar experiments have been per-
formed on mammals. When the pitui-
tary was removed the heart rate and the
basal metabolism—the amount of en-
ergy used when resting—fell. The thy-
roid degenerated and the animal could
not mobilize its forces. Injection of
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Normally, the pituitary makes all parts of the body grow the right size in
relation to each other. One of these dogs, from the same litter, is imbalanced

pituitary extract containing the thyro-
tropic factor corrected all these symp-
toms. Too much of it caused the thyroid
to grow to several times the normal size
and the eyes to bulge, just as they do
in certain types of goiter. The effect was
that of giving enormous amounts of thy-
roid hormone. Very little has yet been
done in applying these results to man.
But there are diseases like cretinism,
where dwarfism and idiocy are due to
insufficient thyroid development, which
romise fields for the use of them.

Another hormone having a similar
effect in the control of another of the
ductless glands has been found. This is
the adrenotropic, which exerts its effect
upon the adrenal glands, two small
bodies lying near the kidneys. The ab-
sence of these is responsible for the
fortunatelyrare Addison’s disease. Here,
too, there is a promising field for medi-
cal application.

The disease of acromegaly, due to
excessive pituitary activity, is often ac-
companied by a variety of diabetes. Dr.
Houssay of Buenos Aires finds still an-
other substance from the anterior part
of the pituitary which is antagonistic to
insulin, the controller of the amount of
sugar in the blood. The pancreas pro-
duces insulin. If enough is present in
the blood, there is a normal amount of
blood sugar. If it is not, then the sugar
accumulates in the blood and diabetes
results. Dr. Houssay removed the pan-
creas from toads, and they came down
with diabetes. If he removed the pitui-
tary as well, the animal was only pre-
cariously healthy, but the smallest
amount of pituitary extract would cause
diabetes. Starving for a day would cause
convulsions because the blood sugar had
dropped too low. These convulsions
could be relieved by feeding sugar, just
as in hospitals today an overdose of
insulin is counteracted by feeding sugar.
Houssay named the pituitary substance
the diabetogenic hormone.

A fifth hormone has been designated
the ketogenic, and when it is present
in too great an amount it prevents
animals from utilizing fats. Instead of
burning them completely to carbon di-
oxide and water, the abnormal animal
only partially consumes fat and pro-

duces the so-called ketone bodies. These
are responsible for the characteristically
aromatic odor of a diabetic’s breath.
Like the smoke of an improperly burn-
ing lamp, they indicate waste and a
pathologic condition. Just how the
ketogenic factor acts is still a mystery.
In man the discovery of this and the
diabetogenic hormone may yet cause a
change in the method of dealing with
some cases of diabetes.

A great deal of recent investigation
has been concerned with two other hor-
mones from the anterior part of the
pituitary. One is the lactogenic, by the
correct administration of which it was
possible in one hospital recently to per-
mit 25 of 29 mothers who submitted to
the treatment to nurse their children
normally, as they otherwise would have
been unable to do. The same hormone
caused a normally not broody variety
of hen, and even in one case a rooster,
to brood.

HE sixth is the gonadotropic, the
hormone which controls the func-
tioning of the sex glands. In one strik-
ing example rats which normally pro-
duce ten to twelve ova or eggs at each
cycle of sexual activity, produced as
high as 40 after treatment with the hor-
mone. In mammals it has been discov-
ered that there are really two hormones,
one of which causes the eggs to descend
from the female sex glands, the other of
which causes formation of the “yellow-
body,” the corpus luteum, in the ovary.
This produces still another hormone,
lutein, which allows the fertilized egg
to become attached and form an em-
bryo, besides aiding in causing the se-
cretion of milk and preventing the
production of more eggs during preg-
nancy. Many attempts have been made
to cure sterility and to alleviate periodic
pains by the use of these extracts.
The entire science of the pituitary
gland is one of the livest corners of
present-day medical physiology. New
and important discoveries are appearing
in every issue of the scientific journals
such as Endocrinology, and this new
work is being closely watched by both
the physicians and the manufacturers
of pharmaceutical products.



THE P ERSISTENCE OF LIFE

By T. SWANN HARDING

IFE frequently shows a strange power
L to resist destruction. Living things
—bacteria, animals, and men—are
much affected by their surroundings.
Temperature and nutrition especially in-
fluence both the rate of living and the
length of life of all organisms. Some
organisms show almost incredible power
to resist adverse conditions or to survive
in the entire lack of food. On the other
hand, some stories of the persistence of
life under adverse conditions cannot be
credited. Let us see whether we can
separate truth from fallacy in a few ac-
counts of instances where unusual per-
sistence has been claimed.

One of these recent reports which
amazed laymen, but rendered biologists
distinctly skeptical, came from P. Kap-
terev of the Soviet of Sciences. It con-
cerned the thawing out in the laboratory
of chunks of frozen subsoil from a re-
gion where it is supposed to have been
frozen for thousands of years. We were
told that spores, grasslike plants, and a
number of small animals emerged in a
fine state of survival.

Thus far, this report has not been con-
tradicted. But the average biologist,
when interviewed about it, usually
shrugs his shoulders and looks uncon-
vinced. We are reminded that, but a few
months back, Dr. Ira B. Bartle of Cali-
fornia reported the persistence of cer-
tain microscopic dots of life throughout
a period of 249 years. He claimed to
have resurrected colonies of soil bac-
teria that went into suspended anima-
tion two centuries and a half age in the
four-foot adobe walls of an Arizona mis-
sion house.

HEN there was the even more famous

case of Charles B. Lipman, who re-
ported finding living bacteria in stony
meteorites from the heavens. This ap-
peared to confirm the theory thatlife on
earth got its start via life-seed from the
celestial regions. Lipman earlier claimed
to have found living bacteria in pre-
Cambrian and in Pliocene rocks, also in
anthracite coal formed 250,000,000 years
ago. Unfortunately, very careful repe-
tition of Lipman’s work failed to con-
firm his findings.

At some time or another, all of us
have read about the remarkable mummy
wheat which is said to have retained its
power to germinate despite burial for
centuries in the tomb of an Egyptian
mummy. But plant specialists say that
wheat grains could not even retain their
shape and form after such a lapse of
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time, much less their power to germin-
ate. Wheat does retain life, or power to
germinate, for about 15 or 20 years, but
that is all’

On the other hand, when Captains
Stevens and Anderson made their ascent
into the stratosphere they found that
many micro-organisms displayed re-
markable resistance to adverse condi-
tions. These were mostly tiny spores that
cause a number of plant diseases. But,
exposed to terrific cold, extremely re-
duced atmospheric pressure, and sup-

Female dog tick. After two years
of starvation it apparently is as
heavy as ever. Feminine readers
on reducing diets will sympathize

posedly lethal ultra-violet rays—all un-
protected—they retained their power to
generate and grow when returned to the
laboratory.

There are also authentic records of
the power of certain organisms to persist
incredibly long times without food. Dr.
F. C. Bishopp, of the United States De-
partment of Agriculture, discovered that
the dog ticks responsible for the spread
of Rocky Mountain spotted fever are
disgustingly hardy. In June, 1936, he
wrote: “They can live from year to year
with no food. Adult ticks put in vials
without food on April 10, 1933 for ob-
servation, are still alive and vigorous.”
If this tick completes its career it eats
thrice, gorging with blood as pupa,
larva, and adult, and it can live a whole
year without food between stages, while
record longevity for an adult is 988 days.
I have seen ticks in a glass tube, quite
motionless, that had lived a year food-
less. They do not move, when starved,
unless disturbed or warmed up by hold-
10ne explanation is that, in some cases, tour-
ist guides have ‘‘salted” the tombs with good
modern wheat, then ‘“discovered” it in the

tourist’s very presence. Such wheat will germ-
inate, especially if the tourist pays well for it.
—Ed.

ing the tube in the hand. They do not
change in appearance. They apparently
weigh as much after two years of starva-
tion as when it all began. They do not
have the kind of tracheal equipment
that a true insect has, hence oxygenation
is possibly minimum in any case and
metabolism can be reduced nearly to
zero; but they do finally die if starved
persistently. Spiders will live foodless
in a tube four or five years and be as
Spry as ever.

The life duration of the much-studied
fruitfly is also rather considerable when
no food is provided. It depends on what
is called their “inherent vitality,” that
is, their power to live when starved. The
life curves of a population of these flies
are the same when they are completely
starved as when they are fed, and they
tend to die off at about the same rate.
This is in part because complete starva-
tion renders the density of population
impotent to exert its usual bad effect on
the life curve.

R. C. M. McCAY and his associates
have presented evidence to show
that mild starvation in youth will almost
double the life span of the laboratory
white rat. Scientists at Brown University
found the same thing true of the water
flea, the insect averaging a life 50 per-
cent longer when its food supply was
reduced. Of course, many lower organ-
isms change their size, shape, or even
their general bodily condition radically
when starved, and so adjust themselves
to life at a reduced energy value. Thus,
certain jellyfish become spherical when
starved, while many other organisms
dry out and persist as what might be
regarded as dust until, months later,
they are moistened again and live.
Temperature has a tremendous effect
on life. Generally speaking, the warmer
things are, the faster the organism lives
and the quicker it dies. The normal
range of temperature within which life
is theoretically possible is surprisingly
narrow, but certain organisms show a
power just as surprising to surmount
this little difficulty. Certain bugs and in-
sects manage to survive fumigations with
hydrocyanic acid if the temperature is
low, as they go into a lethargic state
which renders them resistant to poison.
Intense heat will also make some in-
sects go into a sort of coma during
which they are strangely resistant to
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lethal agents. At the other extreme, flies
can be frozen stiff and solid, and left
in the refrigerator some time, only to
“come to life” when thawed out. As we
shall see later, warm-blooded animals
cannot withstand such drastic treatment.

Dr. Levi Noble, a student of volcanoes,
reports that certain algae (single-celled
lower organisms) manage to live in vol-
canic springs that are perpetually very
little below the boiling point of water.
Here is a remarkable adaptation to tem-
peratures that are normally assumed
lethal. Dr. Noble raised the question
whether life might not occur on some
of the hotter stars, now supposed to be
lifeless, which would show a further
adaptation to high temperatures.

Human beings rarely can resist a body
temperature much above 105 degrees,
Fahrenheit. Those reported to have high-
er fevers that persisted were ultimately
found to be hoaxes. The proteins form-
ing the vital tissues of human beings
tend to coagulate at higher tempera-
tures, somewhat as egg proteins coagu-
late on boiling. This process is not re-
versible and death ensues.

HAT about the effect of lower tem-

peratures? The British scientific
journal Nature, in December, 1936, re-
ported experiments wherein fish had not
resisted cooling to one degree, Centi-
grade, below freezing—when the water
around them was permitted to freeze.
If the water could be supercooled to
three degrees below zero, Centigrade,
but still not permitted to freeze, the fish
survived the ordeal. Hence it was -con-
cluded that the fish perished mainly be-
cause ice formed in their bodies, not
simply from the effect of low tempera-
ture.

Lower organisms, like the afore-men-
tioned flies, definitely can resist phenom-
enally low temperatures. Dr. C. A. Ma-
goon, of the United States Department
of Agriculture, reports that many micro-
organisms are not destroyed by freezing.
Indeed, some microbes resisted tempera-
tures as low as minus 422 degrees, Fah-
renheit, for a period of ten hours, a few
survivors returning to full activity there-
after. Yeast and molds were used in this
work.

The eggs of the roundworm develop
and become infective, according to work-
ers in the same department, after being
exposed to minus 16 degrees, Fahrenheit.
The eggs also survive burial for a year,
immersion in strong solutions of power-
ful chemicals, and treatment with many
of the commonly used disinfectants.

Reports that frogs have been frozen
solid at the beginning of a lecture pe-
riod, only to thaw out and hop in a
sprightly manner around the professor’s
desk at its ends, are taken with a grain of
salt. Dr. D. Fraser Harris, of Dalhousie
University, reported such an occurrence
in 1922, but the frog was surely not
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frozen clear through. Dr. Harris also
reported that fish could be frozen quite
solid, sawed in half while frozen and
then, upon thawing the halves, these
would show signs of latent tissue life.
This seems scarcely credible and would
make most biologists lift a quizzical eye-
brow. The external tissues of the frog
may have been frozen, but it is certain
that the heart still functioned and that,
if the heart ever froze stiff, the frog
would be very permanently dead, for
freezing breaks down the cell tissues of
plants and animals; it destroys their
protoplasm. It disintegrates and dis-

Government entomologists shipping
insects in cold storage, so that they
may be used to prey on other in-
sects. This method is very common

perses the vital cell contents. Ice crystals
have enormous power to destroy. It is
true that modern quick-freezing proc-
esses result in ice crystals so small as
not to damage the palatability of foods,
but even this process would destroy life.

There is no scientific reason whatever
to suppose that any warm-blooded ani-
mal could survive through-and-through
freezing. Life would be extinct after the
thaw, no matter how rapid the freezing
process. Hence it is just as well not to
believe press stories about frozen monk-
eys which returned to full life and activ-
ity after being thawed out.

Temperature does, as was said earlier,
affect the rate of living. Frog eggs de-
velop into tadpoles and frogs much more
quickly at higher than at lower tempera-
tures. The duration of life of flies, from
egg to death of the fly, varies greatly
with the temperature ; whereas it may be
but 21 days around 85 degrees, Fahren-
heit, it may rise to 177 days at 50 de-
grees.

An energetic scientist figured out that,
if human beings reacted to temperature
as do flies, the average healthy man
would attain the age of Methusaleh, if
his body temperature were but 60 de-
grees instead of about 98. If the body
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temperature could be reduced to 45 de-
grees the man could pursue his slow-
motion life nearly 2000 years. As a rule,
lethargy increases but life persists long:
er at lower temperatures.

A bacterium that causes intestinal
trouble will grow actively at about 50
and also at 115 degrees, Fahrenheit, but
it reproduces 30 times as fast at the
latter temperature. If an actively grow-
ing colony at the lower temperature is
transferred to the higher, there is a dis-
tinct lag before more rapid reproduc;
tion takes place. If the transfer is made
the other way around, nearly all the bac-
teria die when first exposed to the lower
temperature.

Meanwhile, the biologist’s old stand-
by, the fruitfly, has a larval period of
only six days at 76 degrees, Fahrenheit,
but the period expands to 18 days if
the temperature be lowered to 58 de-
grees. Salamanders take 11 weeks to
metamorphose at 76 degrees but require
22 weeks at 58 degrees. Broadly speak-
ing, a colder life means a longer one
among such organisms.

EGREES of aliveness differ. There
is a condition of “latent life”
wherein even warm-blooded animals
may hibernate while reducing their oxy-
gen consumption enormously and evolv-
ing little or no heat. Small rotifers,
many-celled aquatic organisms, will also
seemingly die if dug out of the mud and
dried but their life remains latent, for
they resume it when returned to the mud.
Bacteria, fungi, and sea organisms can
also survive drying and considerable
heat, while entomologists tell us that
Bobby Burns’ inspiring louse could
withstand freezing for seven days, re-
taining latent life. It has been suggested
that East Indian trance experts volun-
tarily assume some such state as that
of the hibernating bear, thus rendering
life latent. Tortoises, hedgehogs, dor-
mice, and marmosets have also mastered
this art.

Stories of frogs found alive in walls
and ancient rock formations are not
credited by biologists but the stories
show greater “persistence of life” than
any animal yet known. A frog can as-
sume a hibernating state for a few
months or a year. In most cases the frog
was “salted,” like the mummy wheat.

We may conclude, then, that the lower
the scale of existence the greater the re-
sistance to lethal agents. Man and the
warm-blooded animals pay for their
greater complexity and their higher en-
dowment by being more easily destroyed
than certain cold-blooded animals, in-
sects, and micro-organisms. All stories
of phenomenal resistance to lethal
agents displayed by higher organisms
must be viewed very skeptically. Such
things are possible, however, with lower
organisms, though even then the strange
tales told scmetimes cannot be true.
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CUTTING THE JONKER

F all the great diamonds in the world’s
history, the Jonker is the second to be
cleaved. The other was the Cullinan, found
in 1905. All other great stones from the
beginning of recorded gem history were

merely trimmed, most of them crudely. In
past ages, the tendency was to sacrifice
beauty and workmanship for more weight;
today weight is sacrificed for beauty, purity,
and perfection of cutting.

Jonker Diamond Number One, weighing
143 carats, will undoubtedly go down in
jewel history, not only because of its size,
but because of its perfection and its mag-
nificent blue color. It is exceeded in size by
the Star of Africa and the Cullinan Dia-
mond, both in the British Crown collection,
but in color it far surpasses both.

The Jonker Diamond weighed 726 carats
in the rough and has now been cut into
12 perfect diamonds, the total weight of
which is 375 carats. The other 351 carats
has been polished away into dust of little
or no value. Weight had been sacrificed at
every turn to make each diamond a master-
piece. The dangerous operation of cleaving
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the Jonker diamond was done by Lazare
Kaplan and his son, Leo, for Harry Winston,
a New York jewelry dealer. After months
of study of the cleavage planes the diamond
was cut, and the Jonker luck tradition held.
Then followed months of additional study,
and then anxious months of sawing. The
saw was a whirling phosphor-bronze disk
which operated at 5000 revolutions per min-
ute.—Copper and Brass Bulletin.

Dry IcE FroM PowERr
PranTs

NEW method of purifying carbon
dioxide from the dilutions ordinarily
found in power-plant flue gases promises to
make the manufacture of dry ice a profit-
able by-product of electric power produc-
tion. Heretofore, the methods available for

Left above: Marking cleavage lines
on the rough Jonker diamond.
Above: The 12 diamonds, weighing
375 carats total, that were cut from
the Jonker. Right: Cleaving a piece
of the diamond with a sharp blow

recovering carbon dioxide from flue gases
have been uneconomical to use except where
special coke fires produced the gas in high
concentrations. The newly patented method
consists in introducing a small amount of
ammonia into the customary potash lye
absorption system to act as a carrier in dis-

solving a larger proportion of the carbon
dioxide in the lye. In this way ordinary
power plant chimneys may be made to give
up their carbon dioxide economically, and
off-peak power can be used to convert the
purified gas to solid form for use as a re-
frigerant. Production of dry ice by power
plants near centers of population where de-
mand is greater will save part of the large
losses now incurred in handling and ship-
ment from distant producing points.

—D. H. K.

HEALTHIER PLANTS

SEVENTEEN crops are now

worth about 66,000,000 dollars
a year more because disease-resistant
varieties replaced older ones. Some
of the more conspicuous cases of
gains from disease resistance are
found in wheat, flax, sugar cane
and sugar beets, lettuce, and can-
taloupes.

“Fisg-EYE” CAMERA
Stupies WINDs

PHOTOGRAPHIC method of chart-
ing the night winds high above the
earth, to determine direction and velocity
for weather forecasting and aircraft opera-
tions, has been worked out in the meteoro-
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A. Russell Bond

IT is with sincere regret and a

sense of personal loss that we
report the death in May of Alex-
ander Russell Bond, patent attor-
ney and an editor of Scientific
American for nearly 20 years. A
graduate of Princeton, Mr. Bond
became Associate Editor of Scien-
tific American in 1902 and ended
his connection with this magazine
as Editor of Scientific American
Monthly in 1921. Since that time,
he held a number of important
positions in connection with patents
and invention, and at his death
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ing balloon ascends, the flashes of the mag-
nesium flares, ignited at known intervals,
are recorded on the plate. The photograph
taken by the 180-degree camera is circular,
the circumference depicting the horizon all
around, and the brilliant magnesium flashes
are registered on the plate regardless of the
direction in which the balloon moves. Thus,
by measuring the angles of elevation and
direction between the camera station and
the flashes, and correlating this data with
the rate of ascent of the pilot balloon, an
accurate record of the wind velocity and
direction is obtained.

At night, it has been the practice to sus-
pend a paper lantern containing a candle
from a balloon and to train a theodolite
on the light. The disadvantages of this

was a practicing patent attorney.
He was 61 years of age.

Mr. Bond wrote many books,
some of which were published by
Scientific American. Among the
latter were several which enjoyed a
large sale, including “The Scien-
tific American Boy,” “The Scien-
tific American Boy at School,”
“With the Men Who Do Things,”
and *“Pick, Shovel and Pluck.” He
collaborated with A. A. Hopkins,
another editor of Scientific Amer-
ican, on the “Scientific American
Reference Books” of 1904 and
1912.

logical laboratory of the Massachusetts
Institute of Technology.

Devised by Athelstan F. Spilhaus, of the
Woods Hole Oceanographic Institute, who
is now carrying on research at Technology,
the photographic method of nocturnal wind
soundings makes use of a “whole sky cam-
era,” which has a 180-degree lens, sometimes
known as a “fish-eye” lens; a pilot balloon;
and magnesium flares attached at intervals
to a length of ordinary blasting fuse. From
an observation point on the earth the cam-
era lens is pointed upward and as the sound-

Preparing the night sounding bal-
loon. The white spots on the blast-
ing fuse “tail” are magnesium flares

Hold this picture above your head, with white spot at right to the south, to
get a “fish-eye” view of the sky. The sounding balloon flares show plainly

A new flexible gasoline hose nozzle
fits the filler tubes leading to the
gasoline tanks of modern automo-
biles, and permits filling station at-
tendants to serve gasoline with
minimum danger of spilling. The
nozzle is of Thiokol, a rubber-like
material unaffected by gasoline

method, however, are that the light is ex-
tremely dim and is frequently lost in a
short time. Observers have also been known
to confuse the faint light of the lantern
with stars. The Spilhaus method makes it
possible to take readings photographically
at very brief intervals and the apparatus
may be used by inexperienced observers.

LIQUEFIED GAS

SEVEN years ago the national
consumption of liquefied petro-
leum gases totalled about 18 mil-
lion gallons per year. In 1936, the
quantity used was 106 million.

Most PowerRFUuL WEAPON
AcAINST PNEUMONIA

HE most powerful weapon the modern

physician can use to fight pneumonia
is specific immune serum, Dr. Edward L.
Bortz, of the Post-Graduate School of Medi-
cine of the University of Pennsylvania, re-
cently told doctors at the Post Graduate
Institute of the Philadelphia County Medi-
cal Society and the First District Councilor
Meeting.

Describing the dramatic results obtained
with serum in treating pneumonia, Dr.
Bortz said: “From a desperate, acute, con-
suming illness with a dangerous tempera-
ture, chest pain, restlessness, paroxysms of
cough, and approaching delirium, the
prompt administration of the correct serum
will sweep away the toxemia, the tempera-
ture will fall, the pain in the chest will dis-
appear, the pulse and respiration will return
to normal, the cough is quieted, and the
patient finds himself practically a well man,
emerging as it were, from an evil dream.”

Turning to statistics, Dr. Bortz said that
the high pneumonia death rate can be cut
at least 50 percent by modern treatment,
which means prompt diagnosis and treat-
ment with the appropriate serum. Diagnosis
in pneumonia means determining, by labora-
tory test of the patient’s sputum, which of
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the many pneumonia germs is causing the
disease in a particular case. This test is
called typing and the germs are known re-
spectively as Type I pneumococcus, Type II
pneumococcus, and so on for all the differ-
ent members of the pneumonia germ family.

Unfortunately, curative serums have not
been developed for all the pneumonias, but
where they have, their use will save thou-
sands of lives.

Nutrition, elimination, rest, and nursing
care are other important factors in the
treatment of pneumonia. Dr. Bortz said that
oxygen is an important aid, but that its use
“has unfortunately not affected the mortal-
ity rate.”—Science Service.

STRONGER

TEEL chains seven-eighths of

an inch in diameter, when al-
loyed with nickel and molybdenum,
are three times as strong as unal-
loyed chains of the same size.

L

DriLLING AND TaPPING
BAKELITE

ACHINING—especially drilling and

tapping—Bakelite products, is hard
upon milling cutters, drills, and taps. It is
also difficult to get good threads, and clean,
small-sized holes. Drilling and tapping
sheet and molded Bakelite is greatly facili-
tated when carbon tetrachloride is used as
a cutting lubricant. It is possible to tap
8-32 holes in %-inch laminated stock at a
relatively high speed without stripping
threads or producing ragged edges, when
the tap is kept moist with carbon tetra-
chloride. Tap wear is very greatly reduced
when this fluid is used. The chemical rea-
sons why this should be a good cutting fluid
are not understood.—Shop and Laboratory.

CAR DRIVING IN THE
CURRICULUM

ELIEVING that instruction in the theory
of the rules of the road and actual
practice in driving a car has a place in the
curriculum of the present-day high school
as a means of promoting highway safety,
the American Automobile Association last
fall sponsored a Driver Training Program
which already has met with great success
in ten high schools in various parts of the
country.
Arrangements were made whereby Pro-

Two sets of clutch and brake pedals
are used for driving instruction
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fessor Amos E. Neyhart was granted a leave
from Pennsylvania State College in order
to direct this educational program for the
AAA. Professor Neyhart has been develop-
ing this program for the last five years and
today instructors in Driver Training Pro-
grams are selected as far as possible from
135 graduates who have specialized in driver
training at Penn State.

Actual automobiles are used to make the
road instruction practical. In this phase of
the program, Pontiac Motors has co-op-
erated with the AAA, furnishing training
cars for each high school. The cars are
painted white with special “AAA Driver
Training” lettering and a set of dual-control
clutch and brake pedals is installed in the
right hand front seat position for use of
the instructor. These dual-control pedals are
directly connected with the driver’s regula-
tion pedals.

With dual-control pedals mishaps are
prevented while the student is driving as
the instructor can throw out the clutch and
apply the brakes instantly. Also, correct
clutching, braking, and the proper shifting
of gears are learned more rapidly by the
student.

VERSATILITY IN FIRE
EXTINGUISHING

F particular ‘interest to the motor boat
and automobile owner, but equally
useful in the home, store, or factory, is a
versatile fire extinguishing system that may
be used manually or automatically, and

An automatic fire extinguisher in-
stalled under an automobile hood

which will set off a local alarm or a wired
alarm at the outbreak of a fire. Essentially
the AutoFYRstop, as this system is called,
consists of a 14- or a 36-ounce glass bottle
containing carbon tetrachloride and held in
a bracket. For manual operation, the bracket
is merely a holding device; for automatic
operation, a thermo-responsive fuse in the
base of the bracket releases a spring-im-
pelled hammer mechanism when the sur-
rounding air reaches a predetermined
temperature. This hammer mechanism
bursts the sealed glass bottle and releases
the fire extinguishing carbon tetrachloride.
At the same time a .32 caliber blank car-
tridge is fired, giving an audible alarm. If

desired, the system can be equipped with
an electric switch, which is actuated by the
same means as the local alarm and which
permits an entire installation of unit devices
to be wired together in series and connected
with a centrally located alarm and an-
nunciator panel.

For manual operation, the fire extinguish-
ing bottles are located at convenient points.
At the start of a fire a bottle is removed
from its bracket, the tip broken off, and the
liquid sprayed over the fire. Alternately, the
bottle may be hurled at the base of the
flame where it smashes and releases the
liquid. This same type of manual operation

New type fire extinguishers in the
engine room of a large motor boat

may be used with the automatic device;
the glass bottles are independent units.
When one of the devices goes into operation
automatically, nearby people may collect
bottles from other automatic units and bring
them to the point of fire, concentrating the
action of the fire extinguishing fluid.

This fire fighting system has been ap-
proved by the Underwriters’ Laboratories
and by the Pennsylvania and City of Phila-
delphia Fire Control Authorities.

BRAKES

HE leading maker of coaster

brakes for bicycles reports that
7000 brakes per day, or 2,000,000 |
brakes a year, are being turned out
as against an average of 400,000
per year, the normal production
rate until recently.

New PurLmaN LUXURIES
HREE new and radically different ac-

commodations, all of the private room
character, have been announced by the
Pullman Company. All of these new-type
accommodations will be found in the equip-
ment now being built for the North Western-
Union Pacific-Southern Pacific streamliners
City of San Francisco and City of Los
Angeles, tlie Santa Fe’s Chief, the New York



AUGUST - 1937

Central’s Twentieth Century Limited and
the Pennsylvania’s Broadway Limited.

Two of these accommodations will bear
the drawing room and compartment desig-
nation familiar to Pullman patrons, but
important new features have been devised
for the new-type rooms. The third accom-
modation is called the “Roomette,” and it
is new from top to bottom, including the
name.

The “Roomette” is a small, completely
enclosed, private room within the space of
a section, containing one bed. Eighteen
“Roomettes” can be placed in one Pull-
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Below: The new
Pullman “Room-
ette’” made up for
sleeping, showing
convenient equip-
ment furnished
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man car. In daytime, the bed folds into
the wall at one end of the room, and the
passenger has a sofa seat of the latest and
most comfortable contour, with ample
space for lounging, or for undressing before
the bed is lowered for the night-time ar-
rangement. For dressing, the passenger can
make the whole room space and its com-
plete toilet facilities available by returning
the bed to its niche in the wall. The slightest
effort will accomplish this, and a safety
ratchet eliminates any danger of the bed
falling during the operation. When the
bed is made down for the night it is fastened
at the foot by an automatic lock. This is
easily released when the passenger desires
to raise the bed, and the lock then reverses
and holds the bedding in place. The size
of the bed, 6 feet 5 inches in length, will
appeal to persons of any height.

The door of the “Roomette” can be locked
at night, or left open and a curtain drawn
_across the opening. The patron has many
conveniences, such as individual regulation
of ventilation, heat, and light; complete
toilet facilities, with washstand folding into
one wall, and above it a mirrored cabinet
for toilet articles, with tubular lights on
each side; a locker in which to hang
clothes; a large rack for luggage; a vacuum
water bottle in a niche at the bed head; and
a box from which the porter can remove
shoes without disturbing the sleeper. Ceil-

Above: Lowering
the bed in the
“Roomette’ is
easily accomplish-
ed. Left: The
room in use dur-
ing the day, with
bed out of the way

“WARDROBE

“WASHSTAND

-~ y
\\* HOPPER UNDER SEAT
23 S-su0ING 000R

ing and reading lights of new design pro-
vide ample illumination. One daytime
novelty is an adjustable footrest that can
be pushed aside when not desired.

As the “Roomette” is completely air-con-
ditioned the passenger can enjoy his pipe,
cigar, or cigarette, knowing that the smoke
will be withdrawn almost immediately
through a grilled outlet, and without dis-
comfort to those in adjacent “Roomettes.”

Most PowerruL Pas-
SENGER STEAM Locomo-
TIVE

o« W. CLEMENT, President of the
Pennsylvania Railroad, announced
recently that the company is now engaged
in developing a new and distinct type of
steam locomotive which will be capable of
hauling 1200 tons—a 14-car passenger train
—at 100 miles an hour. It is expected that
this locomotive will combine power, speed,
and economy of operation to a degree never
before achieved and will anticipate railroad
locomotive development for years to come.
The new locomotive will be known as
"“The Pennsylvania Type.” It will be a de-
velopment of the conventional coal-burning
steam locomotive, which with improve-
ments in design and efficiency will cost
little more to build, operate, and maintain
than present locomotives of lesser capacities.
The design is being developed by a com-
mittee of engineers of the Baldwin, Ameri-
can, and Lima Locomotive Companies co-
operating with the railroad company.
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While designed primarily for passenger
service, many of the improvements embodied
in the new locomotive are expected to be
readily adaptable to freight operations,
where increased power and speed over
present freight locomotives will be of equal
advantage and where comparable improve-
ments, efficiencies, and economies will be
introduced.

Concurrently with this new forward step
in the design and utility of motive power,
the Pennsylvania is progressively introduc-
ing improvements in road-bed and track, in
types of passenger- and freight-car equip-
ment, in signals and other features of op-
eration, all looking toward the inauguration
of new conditions of safety, dependability,
speed, and comfort in passenger- and freight-
train service.

In. contrast with the present heavy-duty
passenger locomotive, “The Pennsylvania
Type” will have four cylinders instead of
two, each pair of cylinders providing power
for two pairs of driving wheels. The loco-
motive will obtain coal and water from a
tender mounted on two six-wheel trucks,
carrying 25,000 gallons of water and 26
tons of coal.

As soon as one of the new type locomo-
tives is completed the railroad plans to con-
duct exhaustive tests, both in test plants
and in actual road service, to determine its
practical adaptation to the Pennsylvania’s
varied transportation service.

VIBRATING CONCRETE
Apps To STRENGTH

IBRATING concrete as it is laid in a

pavement increases the strength 10
percent, according to a report by the Bureau
of Public Roads of the United States De-
partment of Agriculture; or, by vibrating,
10 percent less cement can be used, and the
same strength maintained. Vibrators work
on somewhat the same principle as those
used in giving beauty treatments.

The report gives the results of an investi-
gation recently conducted at Arlington,
Virginia. Two hundred and seventy slabs
of pavement, each ten feet wide and eight
feet long, were constructed and tested. Four
different types of vibrating equipment were
used, their speeds varying from 3600 to 4000
vibrations per minute.

Slabs of similar composition were placed
and finished by standard methods without
vibration. Thus, differences in the strengths
and physical properties were directly at-
tributable to vibration. In every instance it
was found that vibration increased the
strength and density and decreased the
amount of “honeycomb,” or air pockets.

To investigate the effects of vibration
further, the quantities of aggregates, cement,
and water were varied in slabs finished by
the vibration method, and their properties

“The Pennsylvania Type” locomotive has four cylinders instead of two
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were compared with those of non-vibrated
slabs. Slabs seven and ten inches thick
were placed, and the effects of surface vi-
bration were found to extend entirely
through both.

The report describes ways in which exist-
ing specifications for pavement concrete can
be modified to utilize vibration to advantage.

SEA-GoIiNG Spa

HE newest thing under the sun and
‘on the seas is now the floating spa of-
fering on shipboard the baths and treat-
ments of the world-renowned German health

resorts in addition to the natural curative
properties of sea air in search of which so
many make ocean voyages each year.

The motorship Milwaukee, operating in
the Hamburg-American Line’s cruise ser-
vice out of Hamburg, voyaging south in the
winter months and northward in the sum-
mer, has been equipped with the latest ap-
paratus for hydro-therapeutic baths and
treatments and has become a veritable
health resort afloat, thus supplementing
the pleasure cruise with the opportunity
to improve one’s physical condition still
further.

The Milwaukee’s spa comprises 10 dis-
tinct departments, and among the hydro-
pathic treatments provided are Turkish
baths, brush baths, medicinal baths of all
kinds, and douches of various types. The
massage treatments given include sub-
aqueous pressure massage, Swedish mas-
sage, vibratory massage, and the like, while
among the electric and ray applications
available are ultra-short waves, Stanger
baths, ultra-violet rays, cadmium light, blue
light, Sollux lamps. The facilities provided
also include a sub-aqueous intestinal or
Suda bath, an inhalatorium, medico-mechan-
ical treatments, and then, of course, physi-
cal culture and sports in the swimming
pool, the gymnasium, and on the sports
deck. In addition, there is a special dietary
kitchen equipped to cater to as many as
nine different diets, and the healing waters
of Germany’s most famous mineral springs
are available at all times.

(End of Transportation Section)

A New Rep PiGMENT

Y utilizing the ability of one substance

to change the crystalline form of an-
other, a new red pigment useful in oil
paints and varnishes, nitrocellulose lacquers
and printing inks, has recently been made
by a process very similar to that yielding
chrome yellows. In manufacture of chrome
yellow, a mixture of lead chromate and lead
sulfate is precipitated from a lead solution
and by varying the conditions of the pre-
cipitation a variety of shades of yellow can
be made. The reason for this has been found
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Above and left: Two of the rooms
in the latest in sea-going spas

by X-ray studies to be the influence of
white lead sulfate on the crystalline form
of the yellow lead chromate. Still further
changes in crystalline form which yield deep
orange to scarlet pigments are produced
by simultaneously precipitating white lead
molybdate with the lead sulfate-chromate
mixture. Lead chromate crystals ‘precipi-
tated in the presence of lead sulfate vary
from lemon colored rhombic to reddish
yellow monoclinic types. The simultaneous
precipitation of lead molybdate changes
these to tetragonal form which becomes
progressively redder.—D. H. K.

Freg FLIGHT IN A
TuNNEL

HE tradition at Langley Field is that at

least one piece of new research equip-
ment shall be presented to the visitors at
each Conference. This year there was ad-
herence to this tradition in the form of a
“Free Flight Tunmnel” which is illustrated
in one of our photographs. Air is drawn into
a small and short tunnel of rather crude
design through a fine mesh cloth to secure
satisfactory air-flow. The whole tunnel is
hinged at a point above the apparatus, and
a vertical strut, placed below and operated
by an electric motor and worm gearing, tilts
the whole tunnel up or down.
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When the tunnel is tilted upward, the
air flow also has an upward component.
Then, as the speed of flow is increased, a
model which is placed on the floor of the
tunnel rises and glides against the forward
and upward flowing current. The model
soars indefinitely in the tunnel, just as a
glider soars indefinitely in the rising air
current on the side of a cliff.

Control surfaces are actuated by small
electro-magnets carried in the model; and
the research worker, by manipulating the
electric current, can move the controls and
put the model through various maneuvers.
Wind gusts are simulated by tilting the
tunnel rapidly up or down. Photographic
apparatus adds to the visual observations of
the behavior of the model.

While the “Free Flight Tunnel” can never
supplant the more scientific methods where
the model is held stationary in a large
tunnel on wires runming to recording bal-
ances, nevertheless it will be invaluable for
rapid study of stability and control, and
should be most useful also for teaching pur-
poses—A. K.

Curtiss ELecTRIC CON-
STANT-SPEED FuLL-
FEATHERING PROPELLER

HE new Curtiss aircraft propeller, which

has been in process of development for
several years, has a name that is long, but
necessarily so because it alone fully de-
fines the functions of this interesting de-
vice.

Controllable pitch propellers as developed
to date may be roughly classified as follows:
1. Manual, purely mechanical control; 2.
Mechanical control, with a governor to pro-
vide constant speed; 3. Manual operation
of a hydraulic control system; 4. Hydraulic
actuation in conjunction with a governor, to
provide constant speed; 5. Automatic vari-
able pitch propellers, in which centrifugal
force, aerodynamic forces, and sometimes
springs have been combined to secure the
required result. This classification is not
complete but serves to give an idea of the
various lines of attack which have been fol-
lowed.

The Curtiss propeller combines electrical

N.A.C.A. free-flight wind-tunnel in which the model is unrestrained and flies
freely, making possible a new method of studying airplane characteristics
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pitch-variation with constant speed obtained
by the aid of a mechanical governor.

But it is not only in electrical actuation
that the novelty of this device appears. There
are two other valuable features: one is a
flexibility which permits either automatic
constant speed or selective manual control
in the same installation; the other is the
ability to feather the blade through a very
wide range of operating angles.

The range of blade angles is helpful be-
cause of the very wide range of speed in
the modern airplane, and also because
when one engine of a multi-engine installa-
tion goes out of commission, it is advisable
to prevent the propeller from windmilling.
It should be “feathered” to 85 or 90 degrees
so that it offers the least air resistance. Then
the power unit which has gone out of com-
mission takes the least possible drag power,
and the remaining power unit or units can
most readily keep the airplane going stead-
ily forward. The hub construction and blade
retention system of the Curtiss propeller are
such that the blade angle movements are
as great as 120 degrees, sufficient to cover
all conceivable requirements on land, water,
or in the air. It is a further advantage of
the propeller that the pitch actuating
mechanism is completely enclosed and pro-
tected from temperature changes, moisture,
and icing conditions.

The general construction of the propeller .

is shown in the accurate, though partially
schematic, diagram. The hub proper is of the
one-piece type, machined from a high alloy
steel forging. On its rear extension is mount-

r

A Martin bomber with the new elec-
tric controllable-pitch  propeller

ed the slip-ring assembly which transmits
electrical energy from stationary brushes
to fixed contacts at the front face of the
hub.

The fixed brush assembly consists of a
pair of spring-loaded carbon composition
brushes for each slip ring, mounted in a
block of insulating material and supported
by a light alloy casting bolted to the thrust
cover of the engine nose. This casting com-
pletely houses the electrical parts.

Pitch change is effected by means of a
12-volt electric motor (series wound, re-
versible, direct-current type) mounted at
the nose and operating through a planetary
speed reduction unit to a bevel power gear
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Above: A partial sectional drawing
of the Curtiss electric constant-speed
full-feathering propeller. Below:
The propeller hub casting with
slip rings on the rear extension

coLLECTOR

which engages a bevel gear fixed to the root
of the blade. The reduction gearing em-
bodies the enormous reduction of 14,706 to
1. Thus, with the electric motor turning
quite rapidly, the most delicate pitch change
is imparted to the propeller blades, which
are three in number in the installation
shown.

The normal pitch range of the blades is
controlled by electrical cut-out switches op-
erated by a cam on the shaft with the power
bevel gear.

The constant speed control consists of a
conventional flyweight type governor driven
at engine speed. The flyweight force is bal-
anced against a spring, the initial compres-
sion of which may be adjusted by the pilot
in selecting the desired engine speed. When
the speed is balanced the pitch-changing cir-
cuits are open and no change takes place.
When the speed is above or below that de-
sired, the flyweights, through a plunger,
actuate a switch to close the pitch-changing
circuit.

The propeller has successfully passed
both Army and Navy tests and has received
the Approved Type Certificate from the De-
partment of Commerce. It is a splendid
addition to the resources of modern aviation.
—A. K.

THE LANGLEY FIELD
CONFERENCE

S usual, the Langley Field Annual Con-
ference of the N.A.C.A. was well at-
tended by representatives of the aviation in-
dustry, the Universities and the Government
Air Services. And as in previous years a
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wealth of research information was offered
to the visitors. Space will permit only the
most concise presentation of the outstanding
achievement of the Committee’s staff.

The eight-foot diameter, 500 mile an hour
wind tunnel is now in perfect shape, and
with its automatic balance is remarkably
rapid in operation. It will be invaluable in
advancing the study of high-speed flight in
general and compressibility effects in par-
ticular. We have several times mentioned in
these columns the “compressibility burble”
of wing sections. When the air stream pass-
ing over a wing has a speed of say 500 miles
an hour, the local velocity over the upper
curved surface of the wing may be much
higher, approaching the speed of sound;
that is, 1092 feet per second. When the lo-
cal velocity does approach the speed of
sound, shock waves are created and the phe-
nomenon of “compressibility burble” lowers
the lift and increases the drag of the airfoil.
Therefore, wing sections for high-speed
flight may have to be radically changed in
form to compensate for this effect.

Recent tests in the high-speed tunnel in-
dicate that the N.A.C.A. engine cowl is sub-
ject to the same compressibility effects.
When the air stream reached 325 miles an
hour, the local velocity over the cowl at-
tained 710 miles, a shock wave was formed,
and the drag was increased enormously. The
engine cowl will, therefore, have to have its
leading edge much better rounded if air-
planes are to fly much in excess of 325 miles
per hour. In fact, a new type of cowl along
these lines has already been designed.

In the near future aerodynamicists, in-
ventors, and engineers will be busy design-
ing new aerodynamic forms to avoid these
shock waves—A. K.

Buying Usep Air-
PLANES

HE News Letter of Aero Insurance

Underwriters is always instructive,
sometimes entertaining. The latest letter
offers some sage advice on buying a used
airplane. “When you purchase a used air-
plane be sure it has been inspected by a li-
censed mechanic who has certified to the
condition and airworthiness of the airplane
by signing his name in the log book. Be
sure that the control surface bearings have
not been reamed out until the remaining
metal is dangerously thin. Examine the
control wires for fraying, control tubes for
wear at the bearings. Ask if the ship has



100

ever been in an accident and if so, see what
replacements or repairs have been made.
Look for corrosion under the soundproofing
and especially at all important fittings. Try
to get data on the history of the propeller;
has it ever been bent and then straightened,
and by whom?” Anyone who has ever
bought a used automobile and lived to re-
pent the purchase will appreciate the value
of this advice!—A. K.

AN AuToMATIC SUPER-
CHARGER REGULATOR

IRPLANE pilots have so many gadgets

to manipulate and so much to think of,

that the strain of flying is severe. Control of
the supercharger for altitude flying is an-
other onerous task, since close watch must
be kept over the intake manifold boost or

Diagram of automatic supercharg-
er regulator, explained in the text

supercharger pressure to prevent the allow-
able engine output from being exceeded.
A two-position regulator developed by the
Eclipse Aviation Corporation automatically
maintains the maximum boost at take-off
(when greater output is permissible and
necessary for a short while) and also limits
the boost under long cruising conditions.
The operation of the device is illustrated
in the diagram. At take-off the pilot sets the
selector lever in the cockpit at the “Take-
Off” position and shoves the throttle full
open. If the manifold pressure at full throt-
tle on the ground is above the limit for
which the regulator is adjusted, the mani-
fold pressure, acting at P, expands the
Sylphon B to the left against the action of
the tension spring B-1. The sylphon B,
when it expands to the left, carries the dia-
phragm C with it. The diaphragm in turn
pushes the oil valve V to the left and admits

engine oil under pressure through H into.

the servo cylinder D, forcing the piston E
to the right, until the throttle setting is ap-
propriately reduced. The converse operation
when the manifold pressure is too low needs
no description. The Automatic Regulator is
functioning splendidly on many of our air-

lines.—A. K.

“SHADOW SHADING”

E British name for camouflage of air-
planes, an art which was developed so
highly by the Germans during the World
War, is “shadow shading.” The first princi-
ple observed by the Germans was to paint
the upper surfaces dark and lower surfaces
light, closely following the natural color-
ing of animals and birds. A simple model
of a bird painted dark on the top surface and
brilliant white beneath, with light falling on
it from above, is invisible when seen from
a short distance. For upper surfaces, the
Germans adopted a scheme of “cryptic
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British “shadow shading”; a mod-
ern example of airplane camouflage

mimicry,” painting the upper surfaces in
streaks or patches of dark green, dark
brown, or russet, in the hope that they
would take the colors of the earth below.

The modern British form of “shadow
shading,” as illustrated in the sketches
which we owe to the courtesy of Flight, is
based on very similar principles. The upper
surfaces are covered with irregular patches
of dark green and brown. So are the sides.
The lower surfaces of the aircraft are fin-
ished in dull black known as “night,” with
a view to deadening the reflection of search-
lights.—A4. K.

Screws RoraTiNG IN
OpposITE DIRECTIONS

N a single-seater fighting plane equipped

with a powerful engine, the reaction
torque of the propeller is so large, relative
to the power of the ailerons, that there is
considerable difficulty in maintaining lateral
control at take-off; in flight the ailerons
have to be set or the wings rigged to take
up the torque, which is a source of aero-
dynamic inefficiency. Also, if a machine is
trimmed to take up the torque, it is no
longer in trim when the engine is shut off.

The remedy, frequently suggested, is to
have two propellers rotate in opposite di-
rections, so that torque effects are nulli-
fied. As our readers perhaps remember, one
or two experimental machines along these
lines have appeared in the United States.
But none of these efforts has the perfect
engineering finish of the Koolhoven Fighter,
built in Holland, the mechanism of which
is shown in the sketch.

A liquid-cooled 860-horsepower Lorraine
Petrel engine is placed behind the pilot, and
provided with a long extension shaft con-
nected to a gear box. At the end of the drive
shaft two gear wheels drive the rear air-
screw in a counter-clockwise direction. By
means of an intermediate gear wheel the
front airscrew shaft is driven in a clockwise
direction. It will be noted that the shaft of
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the front airscrew passes through the hol-
low shaft of the rear airscrew. The diagram
indicates the simple mechanical principles
involved. Mr. Koolhoven is of the opinion
that the advantages of this airscrew system
will more than compensate for the extra
weight of the mechanism, the frictional loss-
es in the transmission, and so on.—A4. K.

AERIAL PHOTOGRAPHY
AT NIGHT

R many years the Fairchild Aerial
Camera Corporation has manufactured
night photographic apparatus for the Army
Air Corps, but it is only quite recently that
this development has passed from the
“secret” stage.
The apparatus will take photographs in
the black of night that compare favorably

Y

Night aerial pho-
tography is now
accomplished by a
new system in which
the flash is automatically ignited
and the camera shutter is actuated
by the resulting light. Drawings
indicate the steps of the action

with those taken under good daylight con-
ditions, and is entirely automatic; pushing
a button is the sole duty of the pilot or
photographer.

The apparatus consists of a special aerial
camera with roll-film magazine, a cell sen-
sitive to light which automatically operates
the shutter, and a photographic flash bomb
producing a light intensity a million times
greater than that of the ordinary Photo-
flash bulbs.

The process of night photography is car-

o
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Courtesy Flight

860 H P.
LORRAINE
12 CYL ENGINE
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REAR FRONT
AIRSCREW AIRSCREWY
DRIVE DRIVE

Details of the twin airscrew drive for airplanes
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The Editors Choose

A Few Outstanding Books
That are Informative
and Stimulating

—

. NEW WAYS IN PHOTOGRAPHY—By Jacob Deschin.

The whole range of amateur photographs including such things as
trick photography, photomurals, retouching, infra-red, and a number
of other divisions that will not be found elsewhere discussed in as
clear and concise a manner.—$2.90 postpaid.

. 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 im-
portant powers, with details of construction, silhouette drawings, and
a large number of photographs.—$1.65 postpaid.

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

Covers those unsolved problems of science which are fully as in-

triguing as the things science has definitely settled—cosmology, geol-

ogy, meteorology, anthropology, biology, physics, and mathematics.—
$2.15 postpaid.

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

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

. FOOD, FITNESS AND FIGURE—By Jacob Buchstein, M.D.
A popular treatise on foods, their content and effect in our diet, also
on beverages, food fads, vegetarianism, fasting, and weight control.
Detailed 14-day diets—$2.15 postpaid.
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. WHY BE TIRED?—By Daniel Josselyn.

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

-

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

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

8. 1500 NEEDED INVENTIONS—By Raymond Francis Y ates.

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

9. FUN WITH ELECTRICITY—By A. Frederick Collins.

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

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

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

11. ON YOUR GUARD!—By Carl Warren, B.S., M.S.].

Neither hLard-boiled nor cynical, this book on the social diseases is
one that both you and your boy should read. It is a practical, definitive
discussion of the diseases and how to guard against them.—$I.15
postpaid. :

12. THE ART OF CONVERSATION—By Milton Wright.
Inarticulate people will be tremendously helped by the reading of this
book by a man who is a brilliant conversationalist. It will help remove
that inferiority complex.—$2.65 postpaid.

13. THE NEW MAGICIAN’S MANUAL—By Walter 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.

14. SECRET WRITING—By Henry Lysing.
Cryptograms, codes, and other methods of concealing the actual
meaning of written words. 118 pages of compact information.—$1.15
postpaid.
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IMPERIAL
EDITIONS

Handsome cloth-bound volumes,

beautifully printed

GARDEN FLOWERS
IN COLOR
By G. A. STEVENS

15. The 400 bril-

Formerly$3.75 [ 1jiant and life-like
color plates make

NOw this book of the
greatest value. It is

$2.20 pp the only book of its

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

BIRDCRAFT

By MageL Oscoop WRIGHT

16. Eighty full-
page illustrations
NOW from paintings by
Louis Agassiz
$1_]_0 Fuertes, the great-
pp est of American
bird painters, il-
lustrate this renowned bird book. Com-
plete information on the appearance,
habits, season and range of 200 bird
species is given.

Formerly $2.50

WILD FLOWERS
By Homer D. House

17. This superb

book has 364

color plates

Now a?d 340 r;?ges

of text. un-

$4'45 PP dreds of wild

flowers in all

parts of the United States can be

identified through the pictures and

the descriptions, which were written

by the noted authority, Dr. House,
State Botanist of New York.

Formerly $7.50

18. IF YOU ARE GOING TO DRIVE FAST—By Ray W. Sherman.

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

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

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

Aimed specifically at the amateur collector, this volume tells him
how to go about collecting—what to do and what not to do. It in-
cludes a general elementary treatise on crystallography and miner-
alogy.—$2.65 postpaid.
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You'll Enjoy Every Day
Of YOur Summer
with the Monitor as Your Daily Companion

h

At home or on vacation, you’ll find recreation, refr and nourish in the columns
of The Christian Sci Monitor. Besides its regular fare . . . always varied and val-
uable . . . a number of special features are offered this summer, including the following:

The Constitution. A series of 100 articles Franco-German Relations. Six articles on
from May 20 to September 18 reporting the ‘“‘As we look to each other,” written by the
Constitutional Convention 150 years ago as if it Monitor’s Paris correspondent writing from Ber-
were held now. Back copies available. lin and the Berlin correspondent writing from
. Paris. Aug. 9, 11, 13, 16, 18, 20.

Labor—America’s New Problem. Four . ’

articles discussing social phases of this important . 5 .
subject. Aug. 3, %, 10, 12 . Exploring America With Young Amer-

. icans. Adventures of two children in America
The Far East. Three articles by W. H. for a year of travel and exploration, after three

Chamberlin, the Monitor’s correspondent in the years in China. 9 articles. Saturdays during July
Orient. July 12, 14, 16. and August.

The Movies. Twelve illuminating articles dis- .

cussing the change in public taste in movie Camping. A series of four articles on “We
heroes, heroines, villains and types of plays. go camping” on the Young Folks’ Page. July 8,
July 19-31. . 15, Aug. 12, 19.

Subscribe for the entire summer . . . or for a month at a time. Rates
in coupon below. Special trial subscription, six weeks for one dollar.

THE
CHRISTIAN SCIENCE MONITOR

AN INTERNATIONAL DAILY NEWSPAPER

Published by The Christian Science Publishing Society, Boston, Massachusetts

THE CHRISTIAN SCIENCE MONITOR

Dept. SA-8, One, Norway Street, Boston, Massachusetts

[J Please send The Christian Science Monitor to the address helow for the period indicated and for
which remittance is enclosed.

Name....
Address...
[J Special trial period=—six weeks=——$1.00

Price of regular Monitor subscriptions: The Wednesday issue only, including the
[ 1 moenth iorpsdimeirdeay i . $0.75 Magazine Section:
3 months ....................... 225 [(J1 year ... ... .ot $2.60
[J6months .............0..0..... 4.50 Special Offer:
J1year . ... ... iitiiiiinnnnnnnn. Q.00 [[] 6 issues .. ......c.viriin. 25
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ried out in three stages. In the first stage
the aircraft is flown straight and level over
the ground area to be photographed. The
flash bomb is supported in the bomb rack
of the airplane and is shielded against the
slip stream and other air motion by an
aluminum tube. At the appropriate mo-
ment, when the airplane is about 500 feet
short of the center of the area to be photo-
graphed, the bomb-release mechanism is ac-
tuated and the flash bomb falls clear of
the airplane, pulling a parachute with it.
As the parachute opens, five or six seconds
later, it offers greater resistance to the air
than the bomb, and pulls an ignition tape
while the slack lines are extending. There-
after the parachute slackens the rate of
descent. The fuse burns and at a prede-
termined instant the bomb explodes. This
explosion occurs when the bomb is some-
what behind the airplane, which is contin-
uing its forward flight. At the instant of
operation, the bomb is outside the field of
view of the camera but within the field of
view of the light-sensitive cell. The cell
thus actuates the shutter at exactly the
peak intensity of the flash. With the short
exposure coinciding absolutely with great
licht intensity, perfect photographs are
achieved.

The artist’s drawing illustrates the three
stages of the process simply and accur-

ately.—A4. K.

A SEcrer FueL FeED
SYSTEM

NEW fuel feed system, replacing the

conventional carbureter and developed
by the Stromberg Division of Bendix Cor-
poration, is to be placed in service by United
Airlines.

The announcement reads that the new
system will have its chief advantage in
greater dependability, and will eliminate ice
formation without the necessity of high in-
take air temperatures.

Practically no other information is avail-
able. We may make a variety of conjectures.
Perhaps direct fuel injection into the cylin-
ders is in contemplation; or perhaps a vari-
able section carbureter venturi is to be
disclosed. Our readers may have other solu-
tions to suggest.—A. K.

CornN By-Propucts

ORN, which has been considered indus-

trially as a source of starch, may yield
important industrial by-products made from
its protein constituents. At present the pro-
tein content of the corn finds its chief use
in animal feeds, but attention has lately
been called to the possible value of these
important compounds in the manufacture
of plastics, synthetic resins, and adhesives.

—D. H. K.

OscurLATE AT YOUR
Own Risk!

ASES of inflammation of the lips due to
hypersensitivity to certain dyes in lip-
sticks were reported by Drs. Joseph Good-
man and Marion B. Sulzberger of New
York at the recent meeting of the Associa-
tion for the Study of Allergy.
By making tests of the various ingredients
of the lipsticks, it was possible to discover
which dye was the offender in a particular
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case, and to prescribe for the patient a lip-
stick which she could use safely.

Other cosmetics, notably powders and
nail polishes, have also caused inflammation
and skin irritation, the New York doctors
found.

Dyes in wearing apparel, ranging from
dresses to shoes and socks, frequently cause
irritation in sensitive persons. This sen-
sitivity is an individual matter, it appears
from the cases reported. Some patients were
sensitive to black, others to blue, and still
others to brown.—Copyright 1937, Science
Service.

SHRINKING BUSINESS

NE of the most spectacular technical

developments of the depression period
occurred in the textile industry. While a
search for new technical contributions and
a defensive publicizing of older develop-
ments was being conducted almost franti-
cally in the textile trade, an agricultural
machinery inventor and engineer has quiet-
ly met a major opportunity and in the last
three or four years the yardage processed
by his treatment has increased some 60
percent annually. The development has been
compared with that of fast color dyeing in
its significance to the consumer and to the
trade.

Shrinkage has always been a problem
in textiles, but as the English authority, F.
Courtney Harwood, notes, it became serious
when the public began to prefer the use of
soap to pomades and perfumes. Washing
reduces the stretch of fiber and yarn which
is introduced when the cloth is made, the
cloth becomes narrower or shorter, and the
garment becomes smaller in size than when
purchased. Shrinkage was formerly con-
sidered a necessary evil, and garments were
regularly purchased oversize to allow for
it. Cotton slacks or suitings were out of the
question. The modern vogue for slacks is
only one of the changed customs that may
be traced for credit or blame directly to
the engineer, Sanford Cluett. Quite proper-
ly, the term “Sanforized,” best known of
the trade names for pre-shrunk fabrics, is
spreading as a symbol of a new major con-
sumer benefit. Certain other names indi-
cate shrinking for which recognized com-
panies take responsibility, such as “Banco-
Shrunk,” “Sayl-A-Shrunk,” or that used by
the Bradford Dyers Association Ltd., of
Manchester, England, “Rigmel Shrunk.”
These and other registered names have
begun to have some meaning in the trade
and with the consumer who can check their
reliability. The term “pre-shrunk” itself
and its several trade modifications, how-
ever, are unfortunately all but meaningless.

The Sanforizing process was first used
on a large scale for cottons and is espe-
cially well adapted for them but can be
used for other textiles. The problem with
woolens is complicated by the felting prop-
erty of wool fibers, such that no practical
pre-treatment of a woolen fabric can insure
against shrinkage from all types of later
use and abuse. Some of the difficulty is
overcome by treating the wool with chlorine,
and a recent English modification of this
effect using chlorine in the form of a gas
is hailed by its sponsors as an ‘“unshrink-
able” wool process.

The Sanforizing process is mechanical
and in principle almost absurdly simple.

(Please turn to page 114)
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HE WORLD IS FULL OF HOTELS:

— little, Old-World inns cherishing the tradition of
generations of personal hospitality. . . and magnifi-
cently appointed hostelries, efficient to the last needle-
and-thread in every guest-room pincushion.

— quiet, gracious hotels, where hospitality in the grand
manner is revered as a fine art . . . and glamorous cen-
ters of metropolitan gaiety, aglow with the cheer of
music and laughter.

— intimate gathering-places whose charm is the trea-
sured secret of a few...and world-renowned caravan-
serais where ambassadors rub elbows with captains

of industry. ..

But there is only one hotel in the world which typifies
them all in one .. ..

THERE IS ONLY ONE “WALDORF”

PRESIDENT

THE WALDORF-ASTORIA

PARK AVENUE « 49TH TO 50TH STREETS « NEW YORK

*



THE AMATEUR TELESCOPE MAKER

Conducted by ALBERT G. INGALLS

AST month in this department Pro-
fessor Henry L. Yeagley, of the De-
partment of Physics at the Pennsylvania
State College, described his simplified
equipment for aluminizing telescope mir-
rors. This month he completes his account
with the actual working instructions, which
are as follows—the “Figure 1, 2, and 3” he
mentions below having appeared, of course,
in last month’s installment:

IRECTIONS for aluminization: 1.

Mount the rotary oil pump on four
rubber “feet” (Figure 1) to prevent ex-
cessive noise.

2. Provide three %" upright supports
topped with rubber cushions to hold the
base plate (I, Figure 2) about 5” above
the pump intake.

3. Assemble electrodes and exhaust port
in position. Seal outer joints with vacuum
wax. Place bottom disk in position and

Figure 4: Mirror on its supports

connect exhaust port to pump with rubber
pressure tubing (G), then seal with wax.

4. Insert the release valve through a %4¢”
hole cut in the rubber connector. Also,
insert small plug in end of valve and seal
both with vacuum wax.

5. Clamp 40-mil tungsten wire in posi-
tion in electrodes, with a 3j¢” overlap at
middle and with slight spring action of
the wire holding them together. Wrap 3”
of .04” aluminum wire on this overlapping
portion. Be sure to wrap evenly, and in
about two layers, to provide as much me-
tallic contact as possible.

6. Clean the glass mirror, as previously
described, and clamp it securely in the
three-metal-strip holder. Tinned iron from
a large tin can is heavy enough for a 6”
mirror support.

7. Heat the feet of the three upright sup-
ports N, and cement to the base plate I
with vacuum wax. Support the mirror, face
downward, on these posts, as shown in
Figure 4. If properly made, this assembly
forms an extremely trustworthy mirror sup-
port.

8. Carefully dust the inverted mirror
with a “camel’s hair” brush until no parti-
cles can be sighted when glancing across
its surface at a “flat” angle.
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9. Lower the bell jar or cylinder over
the whole assembly and seal to the base,
as indicated in Figure 3.

10. Start the pump and record the time.
After pumping for five minutes, impress
about 2000 volts across the filament-exhaust-
port space. The initial discharge should
spread itself over the metallic surfaces and
gradually soften into a patternless grey-
blue glow. In about 15 minutes this should
occupy the whole space inside the chamber.
If by chance there be a leak, no discharge
will be apparent or it will not progress as
described. In either case the remedy is sim-
ple; i.e., heat all wax seals gently with the
soldering iron until the discharge indicates
a vacuum-tight chamber.

11. After about 20 minutes from the time
the pump is started, or after a possible leak
has been healed, the discharge, as viewed
in the dark, will cease for a 2000- or 3000-
volt potential. Progressively increase this
voltage, always keeping it just high enough
to maintain the discharge. When the latter
ceases to exist at 4000 to 4500 volts, the
pressure is low enough for successful alum-
inizing. During the discharge period the
electron bombardment of the mirror cleans
away all adsorbed gas molecules which
might prevent the aluminum coat from ad-
hering properly. Although successful evap-
orations have been carried out after 20
minutes or less of evacuation, it is desirable
to wait two hours or more to insure best
results.

12. When the vacuum has been judged
satisfactory, eliminate the high voltage and
impress 5 volts across the filament elec-
trodes A, A. Be sure to use heavy copper
wire to carry the large current. As soon
as the circuit is closed, adjust the primary
coil rheostat to a point where the heated
tungsten quickly melts the aluminum. Then
increase the current so that the aluminum
can be seen to boil vigorously. When the
filament can no longer be seen through
the top edge of the mirror disk, break the
circuit and pull out the release valve plug.

13. Scrape away the wax around the cylin-
der base with a wood chisel. Then use the
tip of a penknife to cut the wax seal at
the cylinder-base plate junction. Jar the
cylinder with a sharp slap of the hand and
remove. If any difficulty is experienced, the
method of increasing the inside pressure,
previously described, is useful. The writer
much prefers the latter.

FTER each run the aluminum coat
must be removed from the base plate
between the exhaust port and the filament
electrodes, otherwise the high-voltage dis-
charge of succeeding runs would pass
through this metal film instead of the low
pressure gas molecules remaining in the
chamber. It is a good plan to shield these
areas with strips of glass which are easily
removed for cleaning. The filament elec-
trodes may also be protected from ex-
cessive coating by glass shields, as shown
in Figure 3.
Since successive layers of aluminum on
the metal parts tend to become porous and

troublesome from the standpoint of vacuum
technic, it is desirable to sandpaper the
brass surfaces after each set of about five
runs. It is impossible to do this to the in-
side walls of the exhaust port, as dirt and
grit would get into the pump. To eliminate
this difficulty, place a short piece of glass
tubing around the exhaust port, as illus-
trated in Figures 2 and 3. No deposition of
aluminum will occur on the above-mentioned
surfaces, with this type of shielding.

ITH regard to the matter of volts in

the high-voltage discharge and the
amperes of the low-voltage discharge, I
have purposely avoided the use of any am-
meters or voltmeters in developing the
technic and have proved by the results that
they are not necessary or desirable.

I knew the approximate discharge voltage
and filament current voltage, simply because
the transformer ratings were stamped on
the instruments themselves. I later measur-
ed them with meters to see whether they
were about what I thought they were, which
proved to be the case. This sounds like an
old-fashioned housewife’s method of cook-
ing, but was right in line with my avowed
purpose to simplify the method and avoid
unnecessary complications. In order to im-
prove the situation I will, however, give a
more complete set of directions on the mat-
ter of knowing when the vacuum is good
enough for aluminum evaporation.

In the high-voltage electrical circuit
(Figure 5) the letters a, b, ¢, d, and e
represent a number of possible settings on
the high resistance rheostat. If, after the
vacuum pump has been operating for 20
minutes, the full voltage (5000 v.) gives a
soft grey-blue discharge (the purple or
reddish color having faded out), increase
the resistance in the rheostat Rp until the
discharge is just able to persist. Each time
it extinguishes, move the variable contactor
Cv along from a to b to c, etc. At the end
of two, three, or four hours the discharge
should extinguish with the contactor well
over toward e. This means that the primary
coil is getting the full 110 volts, which in
turn means that the filament-B-exhaust-port-
F gap (Figure 2) is getting from 4000 to
5000 volts. (The impressed high voltage is
to the reading of the voltmeter across the
primary of the transformer as 5000 is to
110.) If the discharge ceases, when view-
ed in the dark at about 4000 volts, the vacu-
um is O. K. (night time or a dark room is
best for studying the character of the high-
voltage discharge during the clean-up pe-
riod. I have often sat watching the final
clean-up of a run, and the contemplation
of the beauty and soft, soothing character

TO FIL.BB
S

VOLTMETEF’Q (IF USED) .
TO EXHAUST PORT F~°
Figure 5: High-voltage circuit
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of the discharge always gives pleasure).

The beginner should make several dum-
my runs before trying a mirror. Place in
the vacuum chamber, for the test runs,small
glass vases or other non-porous objects.
When cleaned by the method described
these trinkets will be more beautiful than
silvered ones and will hold their polish
indefinitely if handled only with cotton
cloth.

I would strongly advise taking written
records of each run, just as the mirror
maker does when figuring. A set of five or
six of these will be a gold mine when fu-
ture runs are made.

HIS ends Prof. Yeagley’s description.
From A. F. Hoeflich, 626 16th Ave.,
San Francisco, Calif., we received, some
time ago, the photograph shown in Figure

Figure 6: W. M. Grant and his rig

6. He writes: “This is photo of W. M.
Grant and his aluminizing apparatus which
will handle mirrors up to 14”. The mercury
pump is backed up by a Cenco. All equip-
ment, gages, etc., home-grown. It turns out
fine work, as is attested by members of
San Francisco Telescope Makers, among
whom Grant is leading authority on mir-
ror figuring. A 6” disk is seen suspended
on the tripod under the jar. This jar was
being pumped to a high vacuum, after
which the aluminum around the tungsten
coils in the base was flashed. The finish in
this demonstration before the club mem-
bers was a perfectly coated mirror.”

N ATMA, page 296, are photographs of

a fine dividing engine made a year or
so ago by Vard B. Wallace, one of the
original TNs (his picture on page 65 of
the 1928 edition of ATM, was taken be-
fore his Vard Mechanical Laboratory, Inc.,
at 2980 East Colorado St., Pasadena,
Calif.,, was organized). He now sends the
photograph shown in Figure 7, and writes:

“Here is a picture of our new evapor-
ating outfit. The diffusion pumps are our
own design and built in our own shop.
The bell jar has a 12” clear inside diameter.
We have striven to make this a unit piece
of equipment where everything is bolted
to the table with nothing at loose ends.
The mechanical pump is a Cenco Hyvac
and is driven by a ¥ H. P. motor. The
box below is a low-tension transformer for
heating the filament. The upper box is a
high-tension transformer for testing the
quality of the vacuum. The large steel plate
on which the bell jar rests is provided with
six electrodes sealed vacuum-tight. Each of
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ror)

JOHN M. PIERCE

parabolic mirror WITH INSTRUCTIONS.................. 8
A suitable EYEPIECE:—positive, achromatic.................... $4.00

Amateur Telescope Makers

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

We offer supplies selected after long experience, at
prices extremely low considering their high quality.

A six-inch telescope MIRROR OUTFIT:—glass, abrasives, pitch

you need to grind and polish a GOOD

A really accurate one- mch PRISM (inferior prisms introduce
distortions which ruin the definition of even the best$m|r
i i saif g e s ” 6.00

With these, and patience and intelligence, you can make a

REAL ASTRONOMICAL TELESCOPE.

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

11 Harvard St., Sprinsﬁeld, Vermont

$134.00 .

. with case . ..

‘ 3017 Wheeler Street

| TINSLEY
FOUR-INCH NEWTONIAN REFLECTOR, a fine little instrument

for the amateur astronomer, all parts of aluminum and brass;
Tripod of aluminum and adjustable in height; parabolic mirror of
Pyrex coated with aluminum; complete with three eyepieces . . .

$165.00.

Send six cents for illustrated catalogue giving full details of the above instru-
ment and many others; also a complete line of supplies for the Amateur Tel-
escope Maker, the best in quality at most reasonable prices.

“We carry everything but the Stars.”

TINSLEY LABORATORIES

Berkeley, California

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”
—$2.50, 7”—$3.00, 8”"—g3.50, 9"—
$4.25, 10”—g5.00, 11”—g$6.50, 12"—

$7.50, and 12/”—58.00. Larger sizes up
to 36 inches in diameter on request.

Diagonal Coatings for diagonals of the fol-
lowing widths :

1Y4”"—50¢, 1v3”—60c, 134"”"—75c, 2”
—$1.00, 214”—$1.25 and 3”"—$1.50

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

—TELESCOPE MAKERS—
MIRROR OUTFITS

Complete with 2 glass discs, correct thickness, abra-
sives, tempered pitch, rouge temnlate, instructions, etc.
Finest quality guaranteed. 6”
PYREX KITS as above,

$4.0
8”—$8.00

67—$6.00;
PYREX MIRRORS

Made to order, correctly figured, pol-
ished, parabolized and aluminized. Writ-

ten guarantee. Prices upon request.
We do polishing, parabolizing and aluminizing.

MIRRORS TESTED FREE

PRISMS GUARANTEED SATISFACTORY

17—=82.75;  1%"—$3.75; 114"—$4.50; 19" —$6.

Prisms, experimental, 1”7—$1.75; 1 /3 "”=$2; |/2"=—$2.25

RAMSDEN EYEPIECES—finest quality lenses

in brass mountings, standard 1%3” diam.

'/4" or 2" F.L.. ..$4.00; I” F.L.
34” F.L. 3 lens eyemece stand. 13" dia.. .
PERISCOPES French made, 33” long, 2"

35"

$10 00

8,

dia. Optical equipment:
pent. prism, 42 mm. achr. lens
L. Ramsden eyeplece stand.
ECIAL

prism, 1”

and 1”

1¥4” dia.

FRE. tal, 1

etc. Instructions for Telescope Makmg, 100
PRECISION OPTICAL SUPPLY CO.

1001 E. 163rd Street ew York City

mirror without it.

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, 7% inch
and Y 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 impractical for the beginner to hope to make a perfect

4 inch “ALL-IN-ONE” kit $3.00 with book $6.00
6 inch “ALL-IN-ONE” kit $4.00 with book $7.00
8 inch “ALL-IN-ONE” kit $6.00 with book $9.00
10 inch “ALL-IN-ONE” kit $10.00 with book $13.00

Send $1 deposit with order—balance C. O. D.
Unbeatable Quality ® Unbeatable Prices ® Compare Either!

BOX 4

BAYSIDE, N. Y.
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“Amateur
Telescope

Making
mAdvaneced™

OT a new edition of “Amateur
Telescope Making,” but a
brand new and entirely separate,
companion volume, though print-
ed and bound uniformly with it.
This new book has 57 chapters, 650
pages, 359 illustrations and over
300,000 words. It is not recom-
mended to beginners, as it follows
logically after the first book,
“Amateur Telescope Making.” The
following is an informal, running
description of “Amateur Telescope
Making—Advanced (‘A.T.M.A.”).”
The book is in two parts. Part I,
with 45 chapters, is on practical
construction. Part II, with 12 chap-
ters, is on some of the more practi-
cal aspects of observing.

PART 1

Everest’s advanced mirror tech-
nic; Selby’s flat technic; eyepiece
making; objective lenses and re-
fractor mountings in greater detail
than in “A.T.M.”; drives; Schmidt
camera; aluminizing; the new
Zernike test; setting circles; indoor
telescope; sidereal clocks; obser-
vatories; detecting astigmatism;
making micrometers, chronographs;
metal mirrors. Many other items.

PART 11

Systematized observations; meteor,
stellar and eclipse photography;
the eye and the atmosphere in
observation; reflectors versus re-
fractors; “richest-field” telescopes,
and a wealth of other material.

“AMATEUR
TELESCOPE MAKING
—ADVANCED”
Edited by Albert G. Ingalls

Postpaid $3.00, domestic; $3.35, foreign.

SCIENTIFIC AMERICAN
24 West 40th Street New York, N. Y.
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Figure 7: Vard Wallace’s rig

these electrodes is connected to one of the
six holes in the panel at the left end of the
table. This arrangement permits setting as
many as six filaments at one time, with the
possibility of selecting the particular fila-
ment that will be fired at will. Practice has
proved this arrangement very satisfactory.
The push button switch on the end of the
long cord permits a close control on the
filament current although the operator be

[t il e

Figure 8: Wallace’s k-e tester

moving about the jar to find the best posi-
tion for watching the progress of the evap-
orating.

“About 17 minutes are required to pump
the jar down to a black vacuum. It is possi-
ble to clean a mirror, place it under the
jar, pump down, fire the coil and admit the
air again in about 45 minutes.

“In contrast to the hours I have spent
trying to make a good coat with silver, this
method is pure delight.”

T our request Wallace also sent in a

photograph (Figure 8) and descrip-

tion of his knife-edge testing dingbat. Of

such rigs there are now many (this old-

fashioned scribe still rooting for the simple

hoss-and-buggy kind Ellison recommends).
Wallace writes:

“The knife-edge tester was designed
after looking at one used by Mr. Dalton
at the Mt. Wilson Laboratories in Pasa-
dena. A ribbon filament bulb is housed in
the vertical cylinder. Light from this source
passes through a pair of condenser lenses
and focuses on a pinhole in a piece of foil
on the side of a %4” prism. Just clear of
the prism is the: knife-edge, which takes
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the form of an adjustable slit. This ar-
rangement permits cutting off from either
side. The separation between the pinhole
and the knife-edge is about %4”. This whole
optical system is supported by a rider on
a vertical slide that can be adjusted for
altitude. A tangent screw permits the sys-
tem to be rotated a few degrees either
side of normal. The vertical slide is sup-
ported in a horizontal plane on straight
ball races and is controlled by a micrometer
screw that reads to thousandths. This, in
turn, is carried on a pair of lateral ball
tracks and is moved by another micrometer
screw.

“This may sound more complicated than
it really is. Ball-bearing ways are very
little more difficult to make than are the
more conventional V ways, and their op-
eration is a delight. The feel of the screws
is smooth, yet there is no shake in the
whole assembly. Leveling screws support
the device at three points. There is some
sentiment against equipment of this degree
of elaboration, but our experience indicates
that it has its place. There is classical
precedent for the razor blade on a stick,
but the above-described machine gives just
as good results, and gives them quicker.
And too, it was fun to build it.”

Maybe that last sentence most nearly
touches bottom. However, fun is fun—so
what?—Ed.

ROFESSOR Yeagley sent us, a year or

so before he sent the above aluminiz-
ing article, a description of his own pet
knife-edge tester and this is a good time
to fish it out and publish it. He described
it thus:

“A, Figure 9, is a light house contain-
ing a 2.5-volt flashlight bulb. On one side
is a 14¢” circular opening for use in lin-
ing up the mirror under test. Ninety de-
grees from this opening is a .001” slit, set
on a ground glass, for use in the Ronchi and
Foucault tests. The slit is made by alumin-
izing a small disk of glass and making a
scratch across one of its diameters.

“B is an eyepiece containing a Ronchi
grating (175 wires per inch, as indicated
in ATM for optimum conditions), and a
knife-edge parallel to but separated from
the grating wires.

“C is a rack and pinion assembly for mov-
ing the eyepiece longitudinally.

“D is a millimeter scale and vernier which
estimates accurately .01 cm.

“E is a screw adjustment for moving the
slit source back and forth sideways, for
quick shifting from the grating to. the
knife-edge.”

IGURE 10 brings us back to Vard
Wallace again. (This thing seems to
be becoming a duet, but that’s only your

Figure 9: Yeagley’s k-e tester
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scribe’s whim of the day. These items have
accumulated over quite a long period and
are now brought together at one time.)
Vard Wallace next speaking:

“A pattern for the base of the circular |
dividing engine once described in these I
pages [and in ATMA, page 296.—Ed.] was
dusted off, and an iron casting made that
proved to be an excellent table for the
polishing machine. Around this was built |

Figure 10: Wallace’s machine

the rest of the engine. The other castings
are of aluminum alloy. Central with the
vertical column is a drive shaft on which
is mounted a three-step cone pulley. From
this runs a V belt to the shell of a clutch on
the spindle. The cone of this clutch drives
the spindle, and is so adjusted that when
the lever control is pulled the spindle is
stopped before the driving pin is lifted out
of the depression in the polishing tool. This
proved a big convenience, as it is not nec-
essary to stop the whole machine each time
new abrasive is added. The overarm and
spindle can be swung to any position over
the work and also can be inclined to the
vertical for deep curve work.

“To date, two 6” parabolas, a 10” master
sphere and a master flat have been made
on this machine and the results have been
excellent. The real way to appreciate equip-
ment of this sort is to rub out several par-
abolas on the corner of a bench by hand.
Then the delight of watching the machine
work for a single hour will repay all the
time and labor it represents.” [But when
it comes to character building, there is noth-
ing like fighting a mirror 10, 20, 50 or 100
hours, by hand, and sticking to it till you
lick it. Other tasks seem easy, after
that.—Ed.]

ORBIDE is the name of an abrasive

offered by the Norton Company. It is
boron carbide, B,C, and is the hardest ma-
terial ever produced by man for commercial
uses. It is made at very high temperatures
in the electric furnace; from coke and boric |
acid. It is harder than SiC and the makers
state that it will remove stock faster than
Crystalon, their name for silicon carbide.
And in one pound cans it costs about 18
times as much as silicon carbide!

'WELFTH annual convention of TNs
will be held at Stellafane, atop Mt.
Porter, near Springfield, Vermont, Satur-
day afternoon, August 14. Anyone interested
is welcome. Many TNs and their telescopes,

to “gam” with and look at, will be there.
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Prismatic Rifle Sight Exceptional Values

& Observers’ Scope Edison Storage Batteries
All Sizes

1.2 Volts Per Cell

Cells are in excellent condition. Complete with

solution, connections and trays. Above prices
- are about 109 of regular market price. Aver-

Made by Warner & Swasey. 6 power. Consists age life 20 years. Two year unconditional

of achromatic ocular & objective lens, calib- Guarantee.

rated reticule with Cross Hairs, 2 highly pol-

ished prisms firmly set in solid cast bronze

Amps. 150, Ea, § 4.50

A-4
frame with soft rubber eye-cup. Micrometer A-5 187. 4.50
adjustments for yardage and windage. Used A-6 225. 4.50
on Krag, Enfleld, Savage, Springfield, etc. A-T 262, ¢ 4.50
Complete with mount and oak leather case A8 300. “  5.00
(not 'shown'). A-10 75, 7'50. |
Regular Price $38.00 Now $7.50 e 50, % D
B-4 75. 3.50
B-2(J-3) 37, 3.00
M L-40 25. Pair 3.00
~ M- 7

w
—
= o

2.00

Bausch & Lomb Navy Telescopes

Said to have cost in excess of $130.00

Artillery Gun Mount

Size lf. b){ 10 iI\l;heS. Rackdapd Pin;:m'gear scope tube, erector draw tube and eyepiece
on vertlca’ arc, yvorm gear drive on horizon- draw tube. Excellent for spotting game. Object

An excellent finder, 7 lenses, achromatic tele-

tal arc. Vernier micrometer adjustment. Two
vial levels. Calibrated German silver scale. 0.2’ to 0.09”; Eye Lens 15/16”. Cross Hairs.

Steel body with bronze housing.
A Angular fleld 3°30” to 20°; Erect
15 Ibs. Price $3.50 image. A1l bronze. $12.50

Lens 2”; magnifies 3 to 10 power ; Exit pupil

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S., 105 Fulton Street, New York City

KITS OUR SPECIALTY PARABOLIZED

4” kit § 3.00 Pyrex... 8§ 4.25 TELESCOPE MIRRORS

6” kit. 3.75 Pyrex.... 5.75 PYREX—4” to 12" Dia.
8” kit.. 6.75 Pyrex ... 8.50 GROUND and FIGURED
10” kit.. 10.00 Pyrex.... 13.95 on PRECISION MACHINE
12”7 kit.. 14.75 Pyrex.... 24.00 Write for Price List
Iits contain 2 glass discs, 8 grades of abrasives MIRRORS CORRECTED
(fewer do not insure an optically perfect surface), J. A. MEYER
rouge, pitch or beeswax, and instructions. 101-17 92nd Street  Ozone Park, L. I., N. Y.

Money-back guarantee that

THESE KITS ARE SECOND TO NONE C. P. GOERZ TELESCOPE

REGARDLESS OF PRICE 30 to 130 X Eq. Mount—Tripod—4 oculars.

(send for free catalogue) Also CONTAX, LEICA and many CAMERA
BARGAINS—new and used.
M. CHALFIN, 1425 Longfellow Ave., New York, N. Y. Write for free list
WELLS-SMITH
71 E. Adams St. Chicago, Ill.

Formerly at 26 N. Wells St.

Genuine POLAROID Genuine

This MicrosW . Post- For

o Polariaing  matrument $3f72r:‘;‘:?§|°:%:‘§g Scientific and Technical Books
Ideal for chemical, minera- slide FREE
{?ffé’fﬁgui“‘%e.ﬂb’:A:’::“;ss No C.0.D. try our BOOK DEPARTMENT
84 West %%;?jtvl/gg and Laboratory Appa'{:busvork City SC]ENT[FIC AMER[CAN

Convert Every Astronomical Ocular

You Have +«+ to a terrestrial eyepiece in a jiffy with the
JAMER APLANATIC ERECTOR. Nothing else
like it. Greatest step forward in erector design in
25 years. Simply slip your astronomical ocular
of any focal length into the erector and use the
entire assembly as a regular eyepiece. You get
the same power as the rating of your ocular. No
reduction in size of field. No tools or adjust-
ments. Change power by changing oculars.

C. W. JAMER Equally good with Ramsden, Huyghenian or any

Box 4, Bayside, N. Y. other type of ocular. 114 ” dia. only. Price $350
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35
MM

She
MARVEL

MINIATURE TANK

FOR DEVELOPING
ALL 35MM ROLL FILM
(Capacity of & feet)

Compact and light weight, yet
sturdy. Saves developing solution.
Loaded quickly and easily, wet or
dry, without buckling of film.

A completely new departure in
miniature film development tanks.
It discards the separate reel or
spool, the tank being its own self-
contained reel. A single spiral
groove at the bottom of the tank
holds the film coils firmly apart,
without buckling or surface con-
tacts, thus avoiding spots of un-
developed emulsion. Complete in- |
structions in each tank.

Mail Orders Filled.
Write Dept. S. A.

$6,00
&
Wt

et

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

““At the Sign of the Camera”
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CAMERA ANGLES

Conducted by JACOB DESCHIN

COVERING AN
ASSIGNMENT

NE day you say to yourself: “I think

I'll go down by the waterfront and
take some pictures,” or “I haven’t seen a
picture of our Main Street in a long while;
maybe I can get something good.” And so
you head for the waterfront or towards
Main Street and on the way you try to
plan your self-assigned task so that when
you get there you will have some idea of
what kind of pictures you want to take.

Well, something of the sort is the routine
experience of the photographer sent out
by a publication to cover a particular as-
signment, and such was the recent experi-
ence of this department when requested by
The Christian Science Monitor to make some
photogsaphs of certain foreign sections in
New York City to illustrate an article on
“Foreign Quarters.”

Like the vague idea of photographing the
waterfront or Main Street, an order to take
pictures of foreign quarters leaves the re-
sponsibility of proper selection of material
entirely up to the photographer. Picture-
minded, as he is presumed to be, the under-
standing is that the photographer will know
what subjects will best describe the appear-
ance and atmosphere of a particular foreign
section and that he will, moreover, have
the craftsmanship and imagination to turn
his notions into pictures that will adequately

illustrate the particular article in question.

Foreign sections in New York suggested
a number of characteristics generally asso-
ciated with these parts of town. Cobbled
streets, fire escapes, the ubiquitous “ElL”
stores with foreign words on their signs,
people hanging idly out of windows, men
gossiping over coffee cups and newspapers
in numerous cafes as they were wont to do
in their native lands.

“Sunlight in ‘Syria’”

“Syria in New York”
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“Italy—With the ‘EI”

“The ‘Isles’ of Greece”

We figured that the job cut out for us in
this particular instance was to show the
general rather than the particular—street
scenes, buildings, the air and feeling of a
foreign people adapting their ways to those
of a new land yet withal retaining their
identity. Syria, Greece, Italy transplanted in
spirit to America. If the job called for pic-
tures of the foreign types living in New
York, the pictorial approach would have
been altogether different. Then we would
have tried, by persuasion, where possible,
“candidly” where more desirable or con-
venient, to take portraits and small groups.
The portraits would be of men, women, and
children who seemed to typify the people of
their native land, the small groups would
show the people in normal, easy conversa-
tion or collective activity. The latter would
preferably be of the “candid” picture type.
Or the assignment might have covered some
such special topic as foreign foods available
in New York City. That would have meant
concentration on the pushcarts, with their
strange fruits and vegetables, invasion of
the kitchens of foreign restaurants and pri-

vate homes (the latter requiring some dip-
lomacy and tact, of course), and close-up
pictures of displays in food store windows
and on counters of shops which are pic-
turesque in themselves.

As it was, we had to generalize and that
was something else again. Broad views, sun-
shine, and the cobbled streets, fire escapes,
foreign shops and the shadow of the Ele-
vated.

Some of the results are shown, greatly
reduced, in the illustrations accompanying
this piece.

Movie ExrosurRe METER

O small and compact that it fits the

palm of the hand, yet so accurate that
it gives correct exposure data at a glance
for all film speeds and number of frames
per second, the Cine Electrodrem, just an-
nounced by Photo Utilities, Inc., is justifi-
ably called “the midget master of movie
exposure.” When using a normal camera
speed of 16 frames per second and super-
sensitive film with a 23-degree Scheiner
rating, the reading is direct. You simply
point the meter at the object to be photo-
graphed and read off without any further
adjustment or calculation. By pre-setting an
adjustment, the meter may also be read
directly for any other movie film used, in-
cluding Kodachrome, to indicate quickly
what exposure to give for speeds from 8
to 96 frames per second and for different
lens stops.

INTERNATIONAL SALON

N opportunity to test the pictorial and
technical value of some of your best
photographs is offered in the announcement
by the Oval Table Society, Inc., of New
York City, of its sponsorship of The Inter-
national Salon of Photography, to be held
November 16 to 30, 1937, at the galleries of
the American Fine Arts Society, 215 West
57th Street, New York City.
The entries will be submitted in two
sections, Section 1 being devoted to Pic-
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" TRADE IN
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ARE YOU
BECOMING
CAMERA CONSCIOUS?

Don’t just envy your
friends who are snapping

shots all around
you, catching and preserv-

action

ing interesting scenes and
people . . . compete with
them! Chances are you can
better their work . . . even
starting from scratch . . .
with

THE CANDID
MIDGET MARVEL

It's fast, it's compact, easy to
carry, a cinch to operate—and it
gets results. Equipped with F3.5
Anastigmat Lens in a focusing
mount fitted in a Compur Shutter,
with speeds of | second to
1/300th part of a second. At-
tractively finished in chromium,
compact, lightweight, with an all-
metal, leather covered body.
Measures 43/, x 2!/4 x 2 inches in
size, takes all standard 35 MM

film, and makes pic-

$
tures | x 1/ inches. 3600
Eveready Case $4.75

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

YOUR OLD *
CAMERA

170 WEST 32RD ST/ N.T.

World's Largest Exclusive Camera
Supply House

“At the Sign of the Camera’
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DOLLINA

Miniature Cameras

Combine all the advantages of instruments using
35mm cine film—all the precision associated with
miniature cameras of this type-=-with prices that
are incomparably moderate. A dependable visual
range finder coupled with the lens assures extreme
ease and accuracy of focus. Other refinements in-
clude: Fast Lenses of keen definition and highest
correction; Compur shutter with speeds gp to 1/500
second; Automatic counting and film-Tocking de-
vices; Optlcal tubular view-finder -and many other
desirable conveniences. Other tameras of the
Dollina type are selling for several times its cost.

With Xenon f/2.............. $80.00
With Tessar £f/2.8. .. 75.00
With Xenar £/2.9.... .. 65.00
With Radionar £/2.9........ 55.00

There are still other Dollina models embodying the
salient characteristics of the above—and selling at
even lower prices . . . and a De'Luxe Model III
for the ultra-discriminating. If you are in the mar-
ket for a miniature camera, investigate one of these
superb values today.

Literature on Request Free Trial Gladly Granted

BURLEIGH BROOKS
127 West 42nd Street New York

MARKS
POLARIZATION PLATES

Eliminate Glare and Reflection
in Photography

Little discs of glass, Marks Polarization
Plates accomplish strange things. They
actually alter light vibrations so that un-
pleasant glare and dlsturbmg reflections
vanish—as if by magic. The halation
caused by these conditions is eliminated;
detail becomes more apparent. In sky
photography, clouds assume contrast and
a new beauty. They are invaluable assets
in color photography, providing a truer
tonal rendition than was formerly pos-
sible. They can be used with astounding
ease by any amateur.
(unmounted)
19mm..$5.75 25mm..$7.75 31mm..$11.50
39mm......... $12.75 S5lmm......... $16.75

POLARATOR

A device which enables you to adjust a

Marks Polarization Plate to any still or

movie camera at the angle of its max-

imum efficiency.

19mm..... $2 75 25mm ..... $3.00° 31mm..... $3 25
39mm......... $3.7 S5lmm......... $5.

Booklet M-Il on request

KIN-O-LUX
16mm. Reversal Film

Have you investigated the merits, the
economy, the long life of Kin-O-Lux
16mm. Movie Film? Ask your dealer to
tell you about this film or write for in-
formative literature which will demon-
strate how you can achieve fine perform-
ance in home movies at a really drastic
savings.

Booklet F-11 on request

KIN-O-LUX, INC.

105 West 40th Street New York
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torial Photography, and Section 2 to Tech- |
nical Photography, the latter comprising the
fields of color, news, illustration, commer-
cial, natural history, photomicrographs,
aerial, medical and surgical, press, theatri-
cal, geological, metallurgical, and record
photography and radiographs. Each entrant
is allowed to submit a maximum of four
prints in each class. The entry fee is one
dollar for each section; the last day for re-
ceiving prints, October 23, 1937. The Salon
is open to residents of any country.

The society, which, as sponsor of the
National Salon of Photography, held in
New York City November 1 to 14, 1936,
assembled the work of some of the finest
photographic talent in this country, now
ventures a more ambitious undertaking by
reaching out for the best photographs avail-
able throughout the world.

The society is “a non-profit organization
for the advancement of the art and science
of photography.” Its president is Pirie Mac-
Donald, Hon. F. R. P. S,, and its secretary,
Joseph M. Bing, F. R. P. S, Entry forms may
be obtained by writing to the Oval Table
Society, Inc., 10 West 33rd Street, New
York City.

SPECIAL ARGUS FILM
SpooL

SPECIAL film spool carrying an 18-

exposure film strip and designed for
use in the Argus 35-mm camera is an-
nounced by Agfa Ansco Corporation. The
special daylight-loading spool uses the fast
Agfa superpan, selected because of the de-
sired combination of high speed, full color
sensitivity, and fine grain.

NEw CaMERA MODELS

HE old favorite postcard-size 3A Kodak
is back in a new dress and with a fast
lens. It has just been placed on the market
equipped with an F:4.5 lens and a Compur
shutter, with built-in self timer. In addi-
tion to the eight speeds from 1 second to
1/200 second, plus time and bulb, expo-
sures of intermediate speeds may be made.
The new 3A has a rising front, so useful in
taking pictures of buildings; diaphragm
openings from F:4.5 to F:32; both reflecting
waist-level view finder, and metal frame,
direct-view eye-level finder; and other fea-
tures.
Another Eastman announcement concerns
a new series of Kodak Juniors in six models,

The revamped 3A
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The Best Books For
Amateur Photographers

New Ways in Photography, by Jacob
Deschin. Eminently practical from. ev-
ery point of view, this new book con-
tains nothing of theory and nothing
that the advanced amateur photogra-
pher will not find valuable in one way
or another. It covers the whole range
of amateur photography, discussing
such things as trick photography, pho-
tomurals, retouching, infra-red, and a
number of other sub-divisions that will
not be found elsewhere in as clear and
concise a manner. $2.90.

Monsters & Madonnas, by William
Mortensen. This is a book of methods
for the artist-photographer, who glories
in producing a finished print that con-
tains more than was recorded on the
original negative. The book includes a
number of beautiful photographs rang-
ing from portraits through nudes to
the grotesque. $4.15.

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

Press Photography, by James C. Kin-
kaid. Amateur photographers may in
some instances do well to ape the pro-
cedure of the press photographer. This
book tells the whole story of the in-
teresting work done by these men and
contains many fine examples of their
work. $3.20.

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

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

Elementary Photography, by Neblette,
Brehm, and Priest. You can learn much
of the fundamentals of photography
from this little book even though you
have little or no knowledge of physics
and chemistry. $1.15.

Photographic Enlarging, by Franklin
I. Jordan, F. R. P. S. One of the most
interesting and authentic books on en-
larging. Its 224 pages cover every phase
of the subject and 75 illustrations, many
of them salon-winners, show the value
of correct technique. $3.70.

Pictorial Lighting, by William Mor-
tensen. Complete control of lighting is
an absolute “must” for successful pho-
tography. This book tells clearly how to
obtain such control. $2.15.

PrICES QUOTED INCLUDE POSTAGE

We Can Supply Any Photographic
Book in Print

SCIENTIFIC AMERICAN
24 West 40th Street New York City
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BEIRA

THE CANDID CAMERA with
a coupled Telescope Range
Finder

OU will find that the Beirais easier to focus

and that there is nothing more exact than
this new and unique method whereby critically
sharp negatives are obtained. A highly cor-
rected little prismatic telescope mounted on the
top of the camera shows a section of the field clearly
and luminously enlarged to 6 diameters. This tele-
scope is coupled with the camera lens—so that your
focus is needle-sharp up to a distance of 3 f
and automatic as well. Has many other unique fea
tures as well.

Uses standard 35mm. film cartridges

With /2.7 lens in Rapid Compur Shut-
ter with Speeds up to 1/500 second

LOW PRICE $96.00
Everready Case $7.50

Write for Booklet
IMPORTERS

C. P. Goerz AmEericaN OpricaL Co.
317 East 34th Street New York

l!lnaliro!tinumkims methods in Photog-
and Home Movie Making, for fun and
Dro s, Offers hundreds of amazing money-
ll\finz Bargains in ;lil‘}l and mu&ia lam
ms., ote. Us equipment ac-
cepted in Trade. Satiafaction guaranteedi
WRITE FOR FREE BARGAIN BOOK!
—— —. S——

for used Microscopes, Binoculars, Slide

GENTRAI.GAMERAGO.,‘BDS Wabash Dept. X-8Chicago,U.S.A.
CASH Rules, Drawing Sets, Cameras, Surveying,
Medical and Scientific Instruments, Tools,

Marine Equipment, Art Objects. Highest prices paid day
shipment received. Satisfaction guaranteed or shipment
promptly returned.

ELMAN'’S, 2300-SA Van Buren, Chicago, Illinois

[ea?

mum at Hoﬂ’
STUDY_ NATURE WITH A
KORELLE 6x6cn. Reflex

Here at last is tops in a uni-
versal camera, Wonderful for
candid, telephoto, scientific, copy
work, etc, Investigate this re-
markable camera. Our latest
FREE catalog 537M describes
this and hundreds of other items.

223 W. Madison St., Chicago, IlI

Splendld
spare _time.
experience

Prepare  in
0 previous
needed, common
sufficient. Send for

‘“‘Opportunities in Photogra-

R particulars and _requirements.
merlcan s:hzul of Photography

ept. 228-
3601 Michigan Ave. Chicago, lIl.

opportunities.
. Easy plai

BURKE & JAMES, Inc,

“Make Money With Your Camera”

PHOTO-MARKETS

This 112-page book tells what to
‘“shoot,” how and where. Gives di-
rections for submitting photographs
to magazines. Lists 1823 markets
for photographs, together with the
types most suitable for each.

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

SCIENTIFIC AMERICAN
24 West 40th Street New York City
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designated as Series II. These come in
two sizes: Six-16 (2% by 4%4) and Six-20
(2% by 3%), each size with three different
lens equipments—single lens, Kodak Bimat,
and Kodak Anastigmat F:6.3. The shutters
provide speeds ranging from 1/25th to
1/100th second, with time and bulb action.
All models carry both waist-level and open

Lear UsEeb as

“NEGATIVE”
SHORT while ago we had the oppor-
tunity of relaying to our readers the

description of how the details of leaves
could be photographed without a camera.

“Black Walnut”

This information was sent us by Bernard B.
Whittier, meteorologist in charge of the
Weather Bureau at Fort Wayne, Indiana,
who later, complying with our request, had
the kindness to lend us some prints of the
results. One of these we are happy to re-
produce here. The fine detail is ample proof
of the success of the method. A sheet of
photographic paper and the leaf to be
“printed” are placed in contact, the emul-
sion facing the leaf, and locked in a printing
frame. This is done, of course, in a dark-
room by the usual printing dark-room light.
The exposure is for 1 minute and 10 sec-
onds, more or less, depending on the density
of the leaf, with the electric light a short
.distance away.

PrinT PRESS

DEVICE for flattening curled prints

up to size 11 by 14 has been introduced
by Willoughby’s under the name Willo Im-
proved Print Press. “Built to take plenty of
abuse with nothing to get out of order,”
the press will take at one time two dozen
11 by 14 prints or a corresponding number
of smaller sizes. Made of wood and metal,
the press is said to be proof against warp-
ing. It is sold equipped with 18 blotters.

Prize CONTEST

LWAYS happy to acquaint our readers

of a chance to win fame and fortune in
photographic prize contests, we here pass
on the news that Sports Afield, America’s
oldest monthly outdoor magazine, are con-
ducting a contest which will bring 50 lucky
winners a total of 1100 dollars in cash and

frame, direct-view finders. \
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Bass Bargaingram

YOL.26 179 WEST MADISONSTREET, CHICAGO, ILL. NO.7

Bass Says:

In noisy night clubs as well as in the sopo-
rific Smoky Mountains you’ll find the boys
preserving their memories on lmpenshable
film. Whether you carry a minicam ‘‘on the
hip”’ or tote an 8 x 10 you'll find BASS —
at the “Camera Cross Roads of the World”
ready to give you the kind of values that will
make you the envy of every member of your

camera club. : E

President

NATIONAL GRAFLEX
Series 11

Compact, easy to carry. 10 24 x 2V5 on
120 film. 75mm. £.3.5 B&L Tessar lens,
can be interchanged with Telephoto lens.
Self-erecting top cover, full vision focusing,

8-speed focal plane shutter, ex- $87 50

posure guide. Price...
140mm. £.6.3 B&L Telephoto interchange-
able lens, extra
Sport case .......

NEW BOOKS

SUN BATHERS: 48 full page
studies in the nude. $2 value........ $1
SPORT SHOTS: of the recent XI
Oly iad. Spex 98¢
Cp NNUAL: A $3.00 list.
B1g Bass Bargain at................. 98¢

BALDA BALDAXETTE

Uses regular No.
120 or B-2 Roll-
film, With Meyer
Trioplan F:2.9
lens. With cou-
pled range finder,
automatic film
transport, helical
lens mount. Self
erecting.

Model 1—Sixteen 134 x 2% pictures. With
Compur Shutter, list $90.00. Bass prlce

$62.50
With Rapid Compur Shutter, list $97. 00
Bass Price.....cooiiiiiiiieniiiieiie e $67.5

USED GRAFLEX

Bargains!

3A roll film Graflex 7” Cooke Series f.4.5
TENS o $37.50
3/«, x 434 Series B, R.B. Graflex, f.4.5 lens
with film adapter..........ccccccoooviivieen.n. $55.00
4 x 5 RB Tele-Graflex 814” Heliar f{. 4 5
lens with ﬁlm adapter...eaiissesiizigss-ere. - $75.

Trade in Your Present Camera

8 x10 Ansco Portrait

Camera—5 x 7 and 8 x 10 back—
one 8 x 10 and five 5 x 7 holders—
studio stand—18” Vitax F:3.8 lens
—studio shutter............................ $100

Write for the New Bass Bargaingram

CAMERA CO.

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

16MM
LOW PRICE
FIELD

A High Grade
Panchromatic Film

MADE EXPRESSLY FOR US BY ONE
OF THE LEADING FILM
MANUFACTURERS.

per 100

$2.98 ..

(price includes prosessing)
THIS SPECIAL PRICE EFFECTIVE ONLY
UNTIL JULY 3ist

[
OUR REGULAR

Semi-Ortho 16 MM Film
$219 per :?Illfm

(price includes processing)

TWO ROLLS $4.00
[

Send for details on these and other ECO-
NOMICAL 16MM FILMS. Complete FREE
circular giving prices, types, Scheiner and
Weston ratings.

FOTOSHOP, INC.

136-S West 32nd Street, New York City

LARGODREM

The Electric Meter
for Enlarging

Complete with a paper
tester, it gives you ab-
solute control of en-
larging exposure, mak-
ing that step as positive
as negative exposure.

$1000

INSTOSCOPE
EXPOSURE METER

Ever-Ready
Instant '
One-Handed &
NOW $960

Sole Leather Case 50¢

The outstanding achievement of the Instoscope
design is the complete elimination of any antic-
ipated exposure reading. The instantaneous
reading obtained is positive and definite under
any light condition. The Instoscope can be used
with any camera.

PHOTO UTILITIES INC.
10 West 33rd St. New York
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camera equipment. The contest will con-
tinue to November 15 and is divided into
two general classes, still and motion pic-
tures, with three classifications in the still
group. If you live in North America and
are interested, you may secure entry blanks
and full particulars by writing to Contest
Editor, Sports Afield, Phoenix Building,
Minneapolis, Minnesota.

Dark-RooMm VENTILATOR

F you are one of those lucky ones who can
afford to build yourself a special dark

| room or have one already, you may be glad

to learn of a ventilator especially designed
for dark-room use. A dark room can get
pretty stuffy at times (ask the man who
lives in one!), so this device may prove a
godsend to some long-suffering worker. It
is called the Ilg Dark-Room Ventilator and
was, according to the makers, “designed
particularly for the exhausting of foul air,
dampness, and odors from dark rooms.” The
ventilator exhausts 750 cubic feet of air per
minute, changing the air in the average
dark room about once every two minutes;
a scientifically designed baffle keeps out
the light.

“The Ilg Dark Room Ventilator,” the
makers continue, “should be placed in an
inner wall near the ceiling, opposite, if
possible, from the door to create a circula-
tion of air across the room. By means of a
common extension cord and plug, the ven-
tilator can be operated on a light circuit.
Current consumption of the fully enclosed
self-cooled motor is only 70 watts. No light
can enter through the hood, whether ven-
tilator is running or not. Furnished in 110
volts, 25 and 60 cycle, A. C. and D. C.”

“IN THE SHADOWS”

NE of the delightful privileges of the
photographer on his way toward a
definite locale is to be on the alert for any
possibility of a picture before he gets there.
His mind is attuned to pictures and whether
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he takes them for a living or for pleasure,
he is looking for pictures all the time. “In
the Shadows” was picked out as one such
opportunity as this department saw this
shadow pattern from the top of the “EI”
stairs. Somebody walking across the square
was essential to give the picture interest.
When a young couple got into the picture,
as shown, the time for the exposure was
ripe. And here is the result.

FINE GRAIN

N our June issue we published a review

of Mr. Harry Champlin’s fine book on
the subject of fine grain development, en-
titled “Champlin on Fine Grain.” In an-
other part of the magazine there also ap-
peared the Champlin #15 formula. At that
time we should have cautioned our readers
that a full knowledge of proper emulsion
speed ratings, developing times, and the
method for compounding the formula is es-
sential for good results. We recommend that
anyone who intends to use this remarkable
formula should purchase the book mentioned
above, for only from that source can the re-
quired full information be obtained.

WuaT’s THE Rusua?

AKE your time. Someone once remarked

—we believe it was H. Rossiter Snyder,
the - well-known photographic journalist—
that the difference between the American
photographer and the European is that the
former will shoot 40 pictures in the time it
takes the European to make up his mind to
shoot one. As you may surmise, this dexterity
of the American photographer is less com-
mendable than the leisurely procedure of
his brother across the sea, provided, of
course, both photographers understand pho-
tographic technique and know what they
are doing. Of what avail is it to shoot 40 on
the chance of getting only one or two good
ones; better to wait, to study the subject
from every angle under various lighting

“In the Shadows”
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PRIMARFLEX

The De Luxe Mirror Reflex Camera

The serious worker or
scientist in particu-
lar will appreciate
the refinements em-
bodied in this “‘one-
eyed’” mirror reflex
camera. It isof high-
est precision, yet re-
markably foolproof.
There is no danger
of double exposure,
no separate setting
of mirror, or turn-
ing of film. The
refinements in-
clude: In-
terchange-
ability of
lenses up to
40 cm focal
length; Fo-
cal Plane
shutter with
speeds from
to 1/1000 serond and
_ self timer; automatic ex-
posure counter; one-knob op-
eraug(r)l) makes 12 pictures 6 x 6 cm on 6 x 9 cm rollfilm
(#1

With Trioplan F/2.8—10 em............ $145.00
With Zeiss Tessar F/3.5—10.5 c¢m. $165.00
With Zeiss Biotessar F/2.8—13.5 ¢m $285.00

Individual Sole Leather Case extra.

PERPLEX

For Quick, Easy and Convenient
Development of your own film.
Accommo-
dates roll-
film #127
. 120,117,

4 116 and 35
mm. Made
of acid-
proof Bake-
lite. No
apron; no
metal
parts; all smooth surfaces for easy and complete clean-
ing. Permits developing, fixing and washing in day-
Price, $8.50

Ask your dealer—Literature on request.
MIMOSA AMERICAN CORPORATION

Universal Daylight
Developing Tank

light without removing film from tank.

485 Fifth Ave. New York, N. Y,

PHOTOGRAPHY

COURSE FOR ADVERTISING
ILLUSTRATION e PORTRAIT
Resident classes only. Per-
sonal training by expert in-
structors. Individual Advance-
ment. Finest Equipment.
Write Department SA.
116S. MICHIGANBLVD.,CHICAGO

Profitable Photography
with the
Miniature Camera

By Edwin C. Buxbaum, A.R.P.S.

ESIDES having a consider-

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

For sale by

SCIENTIFIC AMERICAN
24 West 40th St., New York, N. Y.
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conditions, and finally to make one excellent
exposure. It is less wearing; it is a more
artistic procedure, for in the process of
eliminating this possibility and that, one
develops the sense of selection, of “building
up” the picture which will stand one in good
stead when on occasion it is imperative to
make a quick shot and to make that shot a
good one. We waste altogether too much
film, wear ourselves out too quickly, too
much do we flit from this to that and then
back again, so eager are we to make as
many exposures as possible. It is costly both
in money and in physical strength, but more
important still is the injury we do ourselves
as photographers. No need at all to rush;
take your time.

FiNnorPAN SPEED
INCREASED

AN increase in emulsion speed to 21
degrees Scheiner in daylight and 19
degrees in Mazda light is announced for
Agfa 35-mm Finopan. This, the makers
say, has been achieved without the sacri-
fice of fine grain or Finopan’s characteris-
tic wide latitude, balanced contrast, anti-
halation protection, and scratch-proof over-
coating. The new film may be obtained in
36 exposure cartridges or in 27%- and
55-foot rolls, notched and tongued for easy
loading in any camera taking this size film,
as well as in 100-foot unnotched rolls.

PrinT FoLio

HANDY container for carrying 16 by

20 mounts to the camera club, ex-
hibition, or for general portability, is the
Print Folio being distributed by the Fomo
Publishing Company. The protection from
soiling due to handling or accidental
knocking is the chief virtue of this device.
From one to 50 full-size 16 by 20 mounted
prints may be carried in this folio, conveni-
ently and with full protection. The folio is
closed with snaps on one side, is made of
durable seal grain artificial leather, and
may be washed or cleaned inside and out
in case of soiling.

Grossies From MaTT
PriNTS

ATT prints and enlargements may be
converted into glossy surfaces by

| treating them with a waterproof finish now

available under the name Marlac. A single
coat of this solution, which is practical both
for colored and black and white photo-
graphs, produces a surface equal to a glossy
print, giving depth and richness. The liquid
is applied with a high-grade varnish brush
and the print then set face-in against a wall.
Drying takes place in 12 to 24 hours.

LeEns CLEANING Li1Quip

UR chemistry friends will be interested

to know that the so-called “lens oil”
that is sold for the purpose of cleaning lenses
is none other than propyl-iso alcohol, 98-99
percent. And if that means nothing to you
or to our other readers, permit us further to
divulge the fact that this formula, which is
put out by the photographic chemists Mal-
linckrodt, is practically the same thing as
that which is included in the Dallmeyer
lens-cleaning outfit.
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“The

Companion”

A 6 x 6 cm. Czechoslovakian
camera. A twin lens reflecting
camera

Fitted with Two

HUGO MEYER TRIOPLAN
F2.9 lenses in delayed action
Compur shutter

$69.50

* Two really matched lenses

* Will produce 11 or 12 6 x 6
cm. pictures

* Folding Magnifier built in
wood

Automatic film winding
mechanism

A Real Value

ABE COHEN’S
EXCHANGE, 1Nc.

“The House of Photographic Values”
120 Fulton Street, New York

500/ SHOOT
SEQUENCE SHOTS

wpoto PICTURES iun
24 6 SECONDS

As fast as you press
the ROBOT button
you get sequence
shots with ALL the
action SHARP. No
rewinding, resetting
or refocusing. A
masterpiece of pre-
cision—the latest
talk in camera cir-
cles. With Zeiss Tes-

sar /28 $179

-
I Intercontinental Marketing Corp.
I 10 East 40th Street, New York City, N. Y.

NAME. o oo a it e .
Address .

Please send me without obligation illustrated booklet S A I
City & State. .
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EXPERIMENTERS—SCHOOLS
FIELD WORKERS

An Accurate Balance
at a price within
the reach of all

AL AT ALUPONUM e
cpr CENTLANG M Dopamnl SR
FOFE EDRE

!
\:"\-I-_I&'ll.lﬂ'f. paze
zemo posT \!
WOLHTS

i
DEAM AL LASC

Sensitive to 1/100 gram
Weighs up to 100 grams

Finest Quality—Made of tested
materials. The Bakelite cup is un-
affected 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.

Extreme Sensitivity—Weighs to
one decimal point farther than the
usual low-priced counter scales
and serves nearly every laboratory
purpose short of precise analysis.
The capacity of 100 grams is am-
ple for the delicate weighings
made in the usual course of teach-
ing, organic synthesis, experimen-
tal work, compounding, photo-
graphic work, etc.

Com pact—Convenient—Does not
monopolize a laboratory table.
Placed on the desk of the busy
technical executive, it will soon
become indispensable. It is small
enough to be carried under the
arm or in an overcoat.

NOW PERMISSIBLE FOR AUX-
ILIARY USE IN DRUG STORES
(N. Y. C. Serial B17.)

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

BENNETT BALANCE
$8.00 plus 40c postage

Tech Editorial Service
26 West 40th St., New York, N. Y.
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DIGEST
(Continued from page 103)

A sample of the cloth is measured, laundered
and measured again. When the shrinkage
is known, the cloth is mechanically crimped
that exact amount so that when it is laun-
dered, the straightening out of the crimp-
ing almost exactly offsets the shrinking,
and the over-all measurements remain un-
changed. To so adapt this principle that
the “crimping” is taken up by the yarns
within the fabric and is imperceptible on
casual examination is perhaps not so simple
as to be absurd. Some 60 or 70 plants now
operate such a process, however, both here
and abroad. Whether adaptations of older
practice or other shrinking methods main-
tain or improve their present competitive
position or not, it must be recognized that
the great and rapid change in trade shrink-
age practice, with its many ramifications,
is due principally to this one process.—
Industrial Bulletin of Arthur D. Little, Inc.

1 THE TENDER ONES FLOAT

TO separate peas of different

qualities, some American can-
ning factories use a brine solution
of a density which allows tender
peas to float and harder ones to
sink.

Horske SENSE

ESTS to measure “engineering horse-
sense” in incoming students have been
adopted by the Cooper Union Engineering
Schools, New York, it was announced re-
cently by Dean George F. Bateman. The
tests will be included experimentally in the
aptitude examination to be taken in the
fall by more than 2000 applicants, less than
one seventh of whom can be admitted, ow-
ing to physical limitations of the schools.
While the “horse-sense” tests will have
no bearing on the success or failure of the
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candidates this year, the results will be
used as a guide for devising future quizzes
taking into account inherent fitness for the
engineering profession as well as intellec-
tual aptitude.

“In the past we have had too many tragic
experiences with boys who came to the
school with brilliant records in secondary
school work, and who scored among the
leaders in the mathematics aptitude test for

. entrance, only to crack up badly before their

first year was completed,” declared the Dean.

“Possession of a brilliant mind is not
necessarily indicative in itself of engineer-
ing promise. A boy may have a quick mind,
but lack the mechanical flair and the ability
to visualize engineering problems that an
engineer must have. Again, the brilliant
boy frequently lacks the plodding sort of
stamina that is essential to successful work
in a good technical school.

“Balance, above all things, is required of
the good engineer, and balance is what the
brilliant boy often lacks. It is not enough
to be able to arrive swiftly on paper at a
solution to a problem. The engineer does not
build on paper. The solutions to his prob-
lems must work as he visualizes they will
work.

“It is this balance, this practical sense
of engineering, whatever it might be called,
that we want our admissions to have. Our
academic casualty rate is too high, despite
the unusual selectivity we exercise. Approxi-
mately one applicant in seven can be ad-
mitted to the Day School of Engineering,
and of those admitted, only 65 percent, and
in some classes as few as 45 percent, can
be expected to graduate.”

NEew Ispanp CAUSES
NEw CURRENTS

HERE have always been strong tidal
currents in San Francisco Bay, great-
est landlocked harbor in the world. Ferry
boat pilots, shuttling back and forth day
and night, have learned them and learned
to use them; port pilots, bringing in the
liners and the tramps, know them too.
But a new island has loomed up in this
harbor—the largest island ever built by
man, 400 acres dredged from the bay bot-

" “Treasure Island,” in San Francisco Bay (right), is changing tidal currents
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tom by United States Army Engineers to
serve as the site of the Golden Gate Inter-
national Exposition in 1939 and later as an
airport, municipal and trans-Pacific.

It is conceded that this island, more than
a mile long'and 3400 feet wide, has changed
the currents of San Francisco Bay, but even
veteran San Francisco Bay pilots and tug-
boat captains disagree on the extent of
these changes. Some describe them in strong
terms, others are not much more than
aware of them.

To determine exactly the extent and ef-
fect of these “Treasure Island” current
revisions, the United States Coast and
Geodetic Survey is arranging for observa-
tions with the co-operation of the Engineers.
Results will be incorporated in current
tables and charts covering the area, as in-
formation needed by pilots.

Several days of continuous half-hourly
measurements of velocity and direction of
current will be taken at each of three
selected stations near the exposition site.
An anchored vessel, equipped with espe-
cially devised instruments, will be employed.

The great San Francisco-Oakland Bay
Bridge and the Golden Gate Bridge, largest
in the world in their classes, also have had
their influence on tidal set, for their huge
piers rise directly from ferry lanes or harbor
entrance. In connection with the same sur-
vey it is planned to secure, if possible, a
series of current observations at the bridge
sites themselves.

From such observations, precise values
for velocities and directions of new cur-
rents may at any time be predicted for the
use of navigators, engineers, or other techni-
cally interested persons. Pilots are awaiting
publication of the new data with consider-
able interest.

Are the new currents beneficial or detri-
mental? That is the question, the answer
to which will be engraved upon the fine-
lined sheets in a thousand Pacific chart-
rooms.

The San Francisco-Oakland Bay Bridge is another cause of current changes

SILVER AGES BRANDIES

RACES of silver added electrically to
brandies have been found to effect
changes similar to those produced by aging,
but to accomplish these results in days
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rather than in months or years. The amount
of silver added is too small to be detected
by ordinary methods of analysis and chem-
ical tests show insignificant changes in the
composition of the brandy itself. However,
a change in flavor can be produced within
five to seven days by the treatment. No rul-
ing on whether such treatment will be per-
mitted under the food and drug laws has
yet been made.—D. H. K.

BROMINE

THE plant at Kure Beach, North

Carolina, for the recovery of
bromine from the sea was enlarged
recently so that now 137,000 gal-
lons of sea water are pumped
through per minute. This is a vol-
ume great enough (were it fresh
water) to supply the drinking
water requirements of two cities
the size of New York, allowing
each inhabitant 10 gallons daily.

ErEcTRIC WATER HEATER
AT BouLbpER DaMm

HAT is, in effect, the largest electric
water heater ever devised by man is in
use at Boulder Dam in connection with the
testing of the huge 115,000-horsepower gen-
erators now being put into operation there
by the Bureau of Reclamation, Department
of Interior.
In principle, this heater, which is really
a water rheostat of high capacity, is com-
parable with the small household heater
used to warm junior’s milk bottle in the
wee hours of the morning. But, instead of
using a mere 110 volts as does the average
household heater, the Boulder Dam unit
absorbs current potentials up to 18,600 volts.
The purpose of the rheostat is to absorb
the current generated during tests of the
generators. The rheostat consists of three
poles to conduct the current of the three-
phase cycle into the water of the power-
house tailrace which furnishes the resistance
required to absorb it. The farther the poles
are submerged, the less the resistance

The New
Shadowgraph

THE Shadowgraph is more than a
new addition to the now famous in-
dustrial family of EXACT WEIGHT
SCALES. ... it is arevolutionary new
principle in precision weighing equip-
ment. Eliminating indicating tower
mechanism and reducing working parts
by 30% ; functioning perfectly in dust-
laden atmosphere; noiseless in opera-
tion and geared to present day high
speed production, Shadowgraph has
wide uses for chemical manufacturers,
hat makers, automotive parts builders,
glass plants, laboratories, food packers,
or all types of industrial plants where
selective operations can be more effici-
ently met by weight.

Write for full details, or let us dem-
onstrate the model above. We have 45
engineers from coast to coast; probably
the one nearest you can solve a difficult
problem for you.

THE
EXACT WEIGHT
SCALE CO.

3200 W. 5th Ave.,
Columbus, Ohio
U. S. A.
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INVENTORS
Write for these Books

AN you answer these questions: How do the

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

HOW WE HELP
INVENTORS

For thirty-seven years, it

has been our business to
help inventors; to assist
them in securing all the

protection to which they are
entitled. We tell you how
to avoid pitfalls. Ve en-
deavor to keep expense
at a minimum and ar-
range deferred payments
when needed. The facts in
these books can be worth
much to the man with a
practical, useful, salable
invention. Write us a
card or use the handy
coupon. Copies will be
sent with our compliments.

VANS ¢ Co.

|
Registered Patent Attorneys, |
237-J Victor Building,
Washington, D. C. |

Send at once a free copy of your book, ‘‘Patent
and your special booklet of ‘‘Sugges-
tions on When and How to Sell an Invention.””

Name - |

Street and No..

City or Town............ ; I

State . I

1

|

|

|

I L,
I Protection,
I

I

|

|

|

CYCLOPEDIA of
FORMULAS

By ArBert A. HOPKINS

DRESSED in an attractive new
binding, stronger and more
flexible than the old, this stand-
ard reference is an indispensa-
ble unit for libraries, labora-
tories, research shelves and the
home. Librarians tell us it is
one of the most frequently con-
sulted books and its well-worn
condition, wherever found, at-
tests its usefulness. Over 15,-
000 formulas cover every con-
ceivable  application.—$5.50

postpaid domestic.

SCIENTIFIC AMERICAN
24 West 40th Street New York
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set up, thus affording the engineers the op-
portunity for observing the behavior of the
generating unit under all conditions.

In order to accomplish this purpose with
precision a chemical analysis of the water
was made to determine its conducting
properties and the resistance it would have
under varying conditions.

Fish swimming into the field of the rheo-
stat are apparently eleetrocuted and float
to the surface, but once the current is turned
off or they float out of the charged field,
they regain life and swim away quite un-
affected by the experience of having tangled
with the electric energy generated by the
largest power plant in the world.

Mass ProbucTIiON
PrecisioNn WEIGHING

F all systems of weighing, the most

efficient is, of course, the balance, a
system in which the weighed material is
evenly balanced by weights on the other
end of a pivoted arm. This principle has
been applied to a compact precision in-
strument which has been developed for use
in predetermined precision weighing. A
product of The Exact Weight Scale Com-
pany, this instrument does not have the
usual tower, is completely self-contained in
a dust-proof cabinet, and indicates exact
weight by means of a light beam, so that
there is no possibility of parallax. This light
beam and the shadow it throws give the
name Shadowgraph.

Simply stated, the Shadowgraph is a
weighing unit composed of an even balance
scale mounted on a common base plate.
Indication is derived from a needle mounted
on the load-receiving end of the scale. This
needle intercepts a single light beam, thus
projecting a pointed shadow onto a reading
dial, graduated either to certain values or
for center indication only. Weighing is done
against actual sealed weights, deposited on
the weight platter inside the housing. For
delicate weights, precision weighing is pos-
sible because of the long indicator travel;
a Y-inch lever movement produces an in-
dicator travel of 4 inches. Our illustrations
show the machine in closed position, and
open so that the stacked weights, weight
rack, weight platter, and part of the beam
are visible.

The Shadowgraph is built for either al-
ternating or direct current operation. Parts
are mounted in rubber to eliminate noise

A light beam is used to indicate
balance in this new weighing scale
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and jolting; bearings are agate; pivots
are hardened tool steel; and the commodity
container is a six-inch round plate. The
scale capacity is either five pounds avoir-
dupois, or 2500 grams metric, and the beam
is graduated to read one pound by half-
ounce graduations, or 500 grams by five
gram graduations.

For predetermined weighing in mass pro-
duction industries the Shadowgraph has al-

Interior of the balance, showing
commodity container (front),
weight platter, stacked weights, and
the light-beam indicator (right)

ready found wide use. It is particularly
adaptable to such operations as the bal-
ancing and selecting of automobile con-
necting rods, for small parts selection,
chemical packaging, and so on. It ean be
used by glass manufacturers, instrument
makers, food packers, and all types of gen-
eral industrial plants where selective op-
erations can be more efficiently met by
weight.

CHEMICALS

VERYONE knows that he must

eat proteins and carbohydrates
but few know that there are ten
chemicals with tongue-twisting
names which must be present in the
diet if we are to prevent nutritive
failure. They are: lysine, trypto-
phane, histidine, phenylalanine,
leucine, isoleucine, methionine, val-
ine, threonine, and arginine.

AMORPHOPHALLUS
Titanum Brooms

HE world’s largest flower, seen for the

first time in America, bloomed on June
8 at the New York Botanical Garden. Be-
cause it is such a rarity, as well as a mon-
strous curiosity, crowds were attracted to
the Garden for the event. Previous speci-
mens which have been brought into flower
in cultivation (one at Kew Gardens, Eng-
land, in 1889 and another in 1926) have
grown at the rate of three or four inches a
day, but the New York Botanical Garden’s
vigorous specimen grew nearly a foot a day
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Amorphophallus Titanum in bloom

from the time the flower bud first appeared
above the soil. This Amorphophallus Ti-
tanum flower was the largest one on record
in cultivation, being 8% feet tall and four
feet in diameter. It is related to the calla-
lily and jack-in-the-pulpit.

A long, thick, greenish-yellow column,
called the spadix, stood erect above the
stem. It protruded above the pale green
ruffled and fluted spathe, which opened and
spread to a diameter of about four feet.
Its turned-back edges wore a lining of rich
chocolate-brown.

Within this protecting spathe, massed in
close rows around the columnar spadix, in-
numerable small flowers were borne, the
males in one group and the females, like
carmine-red cherries, in another group near
the base. The spadix turned butter-yellow
when the inflorescence was mature, and
when the spathe began to open, a nauseous
odor, worse than decaying fish, was emitted.
On the tropical mountain slopes of Suma-
tra, where the plant is native, carrion flies
which pollinate the flowers are attracted by
the smell.

The New York Botanical Garden im-
ported the tuber from which the flower has
sprung, directly from Sumatra in 1932. It
then weighed sixty pounds. Now it has in-
creased to 100, but is expected to lose
about ten pounds as a result of the energy
used up in producing the inflorescence.

The flower lasted only a few hours after
opening. While the specimen which flow-
ered at Kew in 1926 was in good shape for
two days after opening, the previous flower
crumpled and toppled to the ground less
than half a day after opening.

Prastic LENSES

OLDING has been found to be a satis-

factory method of making optical
lenses from the very clear acryloid resins.
By using molds of extreme precision and
carrying out the molding operation with
the greatest care, it has been possible to
make satisfactory lenses for cameras, tele-
scopes, and spectacles, as well as other
optical instruments, which do not require
the tedious grinding and polishing neces-
sary with glass. Demonstrations of these

SCIENTIFIC AMERICAN

lenses in England and Germany have
shown the new technique to be satisfactory
for most purposes. The extraordinary opti-
cal quality of the resins themselves and the
great accuracy with which they can be
molded are the basis for this new develop-
ment. For spectacles, lack of brittleness is
an important characteristic as it reduces
the possibility of breakage of lenses.—
D. H. K.

AIR CONDITIONING IN
1852

XACTLY 85 years ago on May 15,
Scientific American published an item
which gave essentially the features of pres-
ent-day air conditioning. It is most interest-
ing to note that despite this comment, which
is reprinted in full below, air conditioning
as such is only about 25 years old. The item
follows:
Cooling Air in Hot Climates
In the East Indies, and all tropical cli-
mates, Europeans suffer severely with the
intense heat. To keep apartments bearable
at all, fans are kept going continually, and
wet mats are hung in the windows, from
which the moisture evaporates and leaves the
air somewhat cool. This plan, however, has
been found very unhealthy, because rare-
fied air containing moisture has too little
oxygen in it for the healthy action of the
lungs. A Dr. Piazza Smith has recently pub-
lished a pamphlet in England, upon a
superior plan for supplying rooms in tropical
countries with dry cold air, freed from mois-
ture. His plan is to compress the air by me-
chanical means, then rob it, while so com-
pressed, of its heat, and when cool, allow
it to expand into the rooms, for which the
apparatus is intended. If he can take air at
90° of temperature, compress it, and extract
30° of heat, he will have air at 60° to enter
a room, which will thus be kept at a pleas-
ant temperature. His cooler is to be formed
of a pipe under water, and a pump is to
force the air in at one end of it (the pipe)
and out at the other, which is to have a
weighted valve placed upon it. This plan
appears to us simple and rational. If a cop-
per pipe were laid in a stream of cool run-
ning water for some distance, and hot air
forced through it into apartments, there
can be no doubt but it (the air) would be
rendered cool and healthy. A gentleman of
wealth might employ such means to cool
his house in a hot climate. A pipe, like the
worm of a still, if placed in a deep well,
would also answer the purpose of an air
cooler, but in every case it would be well
to have a valve on the exit end of the pipe.
An iron pipe would answer as well as a
copper one, only it is not such a good con-
ductor of heat and cold as copper.

WeaLTH THROWN BACK
INTO THE SEA

OTENTIAL wealth valued at 96,379,460

dollars at current prices was contained
in 158,735,000,000 pounds of ocean water
pumped through the bromine plant of the
Ethyl-Dow Chemical Company at Kure
Beach, near Wilmington, North Carolina,
during the past 12 months.

Of these riches from “nature’s greatest
storehouse of raw materials,” only a small
part was recovered in the form of several
thousand tons of bromine to find its way
into the gasoline tanks of millions of auto-
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NEW! UNITED’S
MAINLINER
SLEEPER PLANES

EW Mainliner Sleeper Planes
(by Douglas) are flying the
"Main Line"—setting a new stand-
ard of luxurious overnight travel.
Tonight you can board one of these
giant planes, tuck yourself into the
comfortable berth, and sleep your
way across the country.

Two experienced pilots man each
ship—are given every aid to flying.
And, for every plane in the air, 80
experts on the ground are constantly
checking. United's 100 million miles
of experience back of every flight.

MAINLINER OVERNIGHT
SERVICE IS REALLY DIFFERENT

START your United
overnight flight in
a spacious Sky-
lounge Mainliner

¥ 1“! i f

THEN . .. change
to the Mainliner
Sleeper at the first

AWAKE...rested
and refreshed. No
business hours lost
in traveling

Now! 3 coast-to-coast flights daily
New York-Chicago: 10 flights daily
TICKETS: United Air Lines Ticket Offices,
Hotels, Travel Bureaus, Telegraph Offices.

UNITED
AIR LINES
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INDUSTRIAL COURSES

Asphalt, Cellulose, Cement, Coal
Tar, Cosmetic, Dye, Fat, Food, Fuel,
Gas, Glass, Glue, Gums, Heavy

Chemical, Lacquer, Leather, Oil, Pa-
per, Perfume, Petroleum, Pharma-
ceutical, Pigment, Resin, Rubber,
Soap, Steel, Sugar, Textile, Varnish,
Water Treatment, Wax, etc. Tech-
nology. Class or mail, $10-100.

INDUSTRIAL CONSULTANTS
3404-6 Baring Street Philadelphia, Penna.

PERFORMANCE FACTS
—the basis for good purchasing and selling

eLectricaL TESTING 1asoratories

80th ST. and EAST END AVE., NEW YORK

BOOK MANUSCRIPTS WANTED
on all subjects. Write for free booklet.

MEADOR PUBLISHING COMPANY
324 Newbury St. Dept. S Boston, Massachusetts

ELECTRIC CURRENTS OF
FOUR DIMENSIONS

A direct current has one characteristic qual-
ity, magnitude. Magnitude may be greater or
less. Magnitude of direct current may be meas-
ured and the measurement of magnitude may
be expressed precisely and completely by the
usual numbers of arithmetic. These numbers,
extending, in one unbroken series, upward to
infinity, are numbers of one dimension. The
character of a direct current is adequately ex-
pressed by numbers of one dimension. So we
say, a direct current is a current of one di-
mension.

An alternating current has two character-
istic qualities, magnitude and phase. Magnitude
and phase may both be measured and may be
expressed by using two of the usual numbers of
arithmetic. Two numbers correspond to two
dimensions. So we say, an alternating current
is a current of two dimensions.

Expression of a two-dimensional quantity by
two one-dimensional numbers is good. Expres-
sion of a two-dimensional quantity by one two-
dimensional number is better.

What numbers are two-dimensional? The
complex numbers are two-dimensional. That
is why the complex numbers furnish the most
logical, the most simple, the most useful sym-
bols for alternating currents. .

An alternating current is assumed to have a
simple sinusoidal wave form. Sometimes this
assumption is unwarranted. Harmonics deform
wave form and a single harmonic may change
a wave form greatly.

An alternating current with one harmonic
has four characteristic qualities; magnitude
and phase of fundamental and magnitude and
phase of harmonic. These four qualities may
be measured and may be expressed by using
four of the usual numbers of arithmetic. Four
numbers correspond to four dimensions. So
we say, an alternating current with an har-
monic is a current of four dimensions.

Expression of a four-dimensional quantity by
four one-dimensional numbers is good. Expres-
sion of a four-dimensional quantity by two
two-dimensional numbers is better. Expression
of a four-dimensional quantity by one four-
dimensional number is best.

What numbers are four-dimensional? The
bifoliate numbers are four-dimensional. That is
why the bifoliate numbers furnish the most
logical, the most simple, the most useful sym-
bols for an alternating current with harmonic
deformation of wave form.

This principle, four-dimensional number for
four-dimensional current, is developed, step by
step, each step with diagram, each diagram
with corresponding number, in the:

Arithmetic of the Alternating

by Robert A. Philip Price three dollars.
THE MONOGRAPHIC PRESS
106 Washington St. Fairhaven, Mass.
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mobiles and tractors as an important com-
ponent of Ethyl fluid. The remainder, in-
cluding 42,000 dollars’ worth of gold, 29,300
dollars’ worth of silver, enough magnesium
to build 100,000 modern airplanes, and a
quantity of common salt sufficient to lay a
paving 26 feet wide and a foot thick from
New York to Washington, together with
millions of dollars worth of mineral salts
and other basic substances, flowed back
into the sea via the Cape Fear River.

Two giant electric driven centrifugal
pumps lifted a square mile of seawater 89
feet deep into the plant during the year,
Possible by-products, which science has as
yet made no serious attempt to extract
economically from the ocean, occurred in
the water as follows:

Sodium chloride, or common salt, 2,140,-
000 tons, worth 33,200,000 dollars at present
market prices. Epsom salts, 542,500 tons,
worth 18,050,000 dollars, enough to give
every man, woman, and child in the United
States nine pounds. Calcium chloride, 118,-
000 tons. Potassium chloride, 61,000 tons.
Magnesium, 48,000 tons, worth 33,600,000
dollars, enough for 1,500,000,000 photog-
raphers’ flash lights, 100,000 modern air-
planes, or 250,000 stratosphere gondolas.
Aluminum, 139 tons. Strontium carbonate,
160 tons. Iron, 145 tons. Copper, 9.2 tons.
More than three tons of iodine. Enough gold
to make a five inch cube valued at 42,000
dollars. Silver to make a ball twenty-five
inches in diameter, worth 29,300 dollars.

In addition to the substances listed, prac-
tically every known material is dissolved to
a ‘greater or less degree in ocean water,
according to Ethyl-Dow chemists. Besides
providing an inexhaustible source of bro-
mine, extraction of which constitutes sci-
ence’s first major step in recovering chemi-
cal wealth from the sea, the ocean forms
the greatest storehouse of raw materials on
the globe, it is said.

TuBERCULOSIS AMONG
CoLLEGE MEN AND WOMEN

UBERCULOSIS is more prevalent

among college men than among college
women. It occurs more frequently among
college students in the east and far west
than in the middle west.

Dr. Esmond R. Long and Florence D.
Seibert of the Henry Phipps Institute, Uni-
versity of Pennsylvania, report the results
of the tuberculin test on 18,744 college
freshmen in 1935-36 in the Journal of the
American Medical Association.

Accurately completed tuberculin tests
were given to new entrants at 20 colleges.
From 40 to 60 percent of students showed
tuberculous infection in the eastern and far
western colleges, and from 20 to 30 percent
showed infection in the central states. Since
the majority of students were residents of
the general region of their college, Dr. Long
and Miss Seibert believe they reflect the
incidence of tuberculous infection in the
population of these regions.

Denser populations in the east, imposing
more frequent contact and in the long run
more exposure, are thought to account for
the high rate in the east. In rural Idaho al-
most no students react to tuberculin, while
in the mining districts of southern Idaho
there are many positive reactors.—Science
Service.

University physicians have noted a much
greater percentage of tuberculous students
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when they systematically tested them all,
than are noted in places where the student
is left to come in for examination only
when he becomes aware of active symptoms.
This, in fact, is the chief argument in favor
of systematic hunts for incipient cases, both
in colleges and high schools; for an in-
dividual may go far into serious involve-
ment with tuberculosis without ever sus-
pecting he has it. The test is very simple:
a drop of tuberculin is injected, and if no
reddened area develops around the spot,
tuberculosis is not indicated.—The Editor.

ANTIMONY

SEVENTY percent of the world’s ‘

antimony comes from China. |
Since January, 1937, the supply
of that metal has been under Chi-
nese Government control.

ReLic-GRABBING AT-
TACKED BY INTERNA-
TIONAL CONGRESS

A-\I international mass attack on relic-
grabbing, endangering the world’s
buried history, is being pushed by arche-
ologists.

The recent international congress of
archeologists at Cairo, Egypt, strongly
urged standardized laws throughout the
world to curb “pot hunting,” American dele-
gate Dr. Frank H. H. Roberts, Jr., of the
Smithsonian Institution, stated on his re-
turn from the congress.

Most European countries have severe laws
against so-called pot hunters, who wreck
archeological ruins and burials merely to
gather curios. The United States has a par-
ticularly hard task to keep irresponsible
diggers from despoiling Indian sites, Dr.
Roberts pointed out, because each of the 48
states handles the problem in its own way.
—Science Service.

NoNFLAMMABLE TRANS-
FORMER OILS

MPROVED life and performance of

liquid insulating materials in electrical
equipment have been realized by the sub-
stitution of nonflammable synthetic mate-
rials for the mineral oils now generally
used. One of the faults of petroleum oils
as insulating materials in electrical equip-
ment is their tendency to oxidize and form
sludge in service. By using the more stable
chlorinated derivatives of diphenyl, diphenyl
oxide, diphenyl ketone, and diphenyl
methane, not only are sludge formation and
dielectric deterioration avoided, but fire and
explosion hazards are eliminated. The di-
electric characteristics of the new com-
pounds are particularly favorable.—D. H. K.

No SECreT TO PYRAMIDS

O wuse trying to read mystic secrets

from Egypt’s pyramids by numerology
or any other theories, because the pyramids
have no secret, according to the emphatic
view of a German Egyptologist, Dr. Georg
Steindorff, professor emeritus of Egyptology,
University of Leipzig.

Egypt’s pyramids were simply royal
tombs, and the evolution of the pyramid
form from flat-topped tombs is well under-
stood, Dr. Steindorff explained. Yet popular
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Above: Special cellophane tape being fed into the television news transmitter.
Below: The shadow-box of the receiver, showing how bulletins are reproduced

Television News Scryfees

e ]

notions persist that the pyramids had
mathematical or astronomical significance.
The most popular theory, the German
Egyptologist said, assumes that the Egyp-
tians knew the relation of the circumference
of a circle to its diameter, that is, the value
of 7. However, they had no such knowledge
in the pyramid era.—Science Service.

ELEcTRICAL BEHAVIOR OF
PaINTS

IGMENT particles in paint vehicles

assume electrical characteristics which
depend upon the nature of the vehicle. Re-
cent studies of what happens when paints
are placed in an electrostatic field are ex-
pected to lead to important improvements
in methods of compounding ready mixed
paints. It has been found, for example, that
a zinc oxide pigment may be attracted to
either of the two poles of an electric field
or may be dispersed between them, de-
pending upon the character of the oil in
which it is ground. Aging also changes
the electrostatic response of pigment par-

ticles—D. H. K.

NEews BY TELEVISION

O super-power tubes, but an automobile

headlight bulb and a whirling reflector-
lens disk are the heart of a new television
receiver, developed by William Hoyt Peck to
show moving news bulletinsi on a 6 by 30
inch screen, large enough and bright enough
to be readable at 150 feet or more.

The transmitter utilizes a specially con-
structed typewriter, which prints %-inch
characters on a strip of cellophane tape.
It has an electric feed, making carriage re-

turn unnecessary, and holds about a half-
mile of tape at one “loading.”

The tape goes from the typewriter platen
directly into a transmitter cabinet about the
size of a four-drawer file. There it is scanned
by a beam of light projected onto it from
a reflecting-lens disk optically interposed
between it and an automobile headlight
bulb. The light then passes through the tape
to strike a photo-electric cell connected to
a local pre-amplifier. The signal thus pro-
duced is further amplified and transmitted.

At the receiver, the signal is amplified
and fed into a Peck light-modulator tube,
which modulates the beam from another
headlight bulb as it passes through the tube
to strike a receiver reflecting-lens disk,
from which it is projected onto a two and
one half foot screen at the end of a foot-deep
shadow box about six feet from the floor.

Ice CrREaM PACKED IN
Dry Ice—WooL CLEAN-
ING ProcCESs

ECAUSE Robert M. Greenleaf, Los

Angeles mechanic, took his family on
a picnic some five years ago, the wool in-
dustry now has a new method of cleaning
wool—the “frosted” process of wool clean-
ing. Wool cleaned by this process is whiter,
fluffier, and stronger, and dyes deeper and
brighter than wool cleaned by the more ex-
pensive conventional soap, water, and pick-
ing processes. Already, reports Science Ser-
vice, over a million pounds of wool have
been cleaned by “frosting.”

In this method, burs, thistles, and vege-
table matter which become entangled in the
wool as the sheep browses, are literally
frozen out of the wool by passing it on con-
veyers through a large “ice box” in which
the temperature is kept from 30 to 50 de-
grees, Fahrenheit, below zero. Grease also
is removed.

The “ice box” is a room 40 feet long, 12
feet wide, and 12 feet high with walls, ceil-
ing, and floor made of nine-inch thick cork.

The low temperature freezes solid the burs
and grease on the wool. Strangely, in such
frozen state, their hold on the wool is
loosened so that when the “frosted” wool
is beaten or shaken, the dirt and impuri-
ties readily drop away. The whole process
takes but a few minutes. About 1500 pounds
of wool can be cleaned in an hour. The cost
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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
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LINGUAPHONE INSTITUTE
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Prism

Monocular $795

U. S. GOV'T LENSES
FOR $45 BINOCULAR

used exclusively in this monocular.
This amazing prism glass at a frac-
tion of original cost. (Optics made
for U. 8. 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 83" high.
Weight 8 oz. Handy, convenient,
light and efficient. Take advantage
of this super value now. Limited
quantity. With leather case $7.95,
prepaid. Money back.
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Our 48-Page FREE BOOK de-
scribes method of obtaining pat-
ent—how patent
protects you—part
it plays in market-
ing invention—dan-
ger of delay in
applying for patent.

HOW TO MARKET
INVENTION

FREE BOOK de-
scribes different fields
of invention—how to

place your invention

before the public.

OUR SERVICE
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patents for inven-
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FREE
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ent Guide for the Inventor” and your “Rec-
ord of Invention” form, without any cost or
obligation on my part.

A DD RE S8 iiisusoii torss s s s bisssss i .

{Important: Wrlte or print name plainly)

SCIENTIFIC AMERICAN
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Millions have been made from ideas properly de-
veloped and protected. Send us a rough sketch or
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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.
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is less than four tenths of a cent per pound.

At the time Mr. Greenleaf went picnick-
ing, he was trying to design a machine that
would get the spiral burs, so common in
California wool, out of the raw wool direct-
ly.

At the picnic, a woolen blanket was
spread on the grass for a table cloth. There
was ice cream for dessert, packed in dry
ice. In unpacking the cream, Mr. Greenleaf
threw the dry ice on the blanket. That was
a lucky pitch, for later when picking up
the blanket preparatory to returning home,
he noticed that the vegetable matter on the
ground was frozen to the blanket and when
he shook it, the sticks and leaves dropped
away like icicles. Instantly the idea of re-
moving burs from wool by freezing entered
his mind.

He dashed home to try it; packed dirty,
raw wool in dry ice. It worked. Later a
wool manufacturer became interested, as
did certain engineers. A corner in an ice-
making plant was rented to carry out large-
scale research.

Samples of frosted wool were sent to
eastern wool manufacturers. Soon the Lowell
Textile Institute of Lowell, Massachusetts,
set out to perfect the frosting process on a
commercial scale. Today one of the largest
worsted wool mills in that state is using the
process.

TRANSFUSIONS OF OwWN
Broop Aip MoTHERS

LOOD sucked mechanically from the

mother’s body and injected back into
her own veins has helped 38 women recover
from child-bearing that was dangerously
complicated by development of the baby
outside of the womb, Dr. Arthur J. Walling-
ford of Albany reported to a recent meeting
of the Medical Society of the State of New
York.

Dr. Wallingford hit upon the idea of this
auto-transfusion when he noticed, during
the operation to save the patient’s life, that
large amounts of blood had escaped from
the veins into the peritoneal cavity in these
mothers, and that the women were in im-
mediate need of more blood in their veins
and arteries.

The advantages of the auto-transfusion,
which is performed before the patient leaves
the operating room, are that there is no
need for another donor and that the blood is
immediately available when it is urgently
needed.

No untoward reactions have occurred with
this procedure.—Science Service.

Licatr WitHOoUT HEAT

RODUCTION of light without wast-

ing energy as heat has long been a
problem to which physics has devoted itself.
Although the ideal is still impossible to
attain for commercial purposes, there are
many chemical reactions which release en-
ergy in the form of light instead of heat.
It is possible with relatively little equip-
ment to demonstrate this striking phenome-
non. In a recent issue of the Journal of
Chemical Education, Evans W. Cottman
gives directions for doing this. His method
depends on the oxidation of lophine in solu-
tion and his directions may be summarized
as follows: crude lophine is prepared by
shaking together 25 cc of benzaldehyde
with 100 cc of strong ammonia water and
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allowing the mixture to stand for three
days. A white cake of hydro-benzamide
forms. This is broken up and washed with
water, then with alcohol and heated gradu-
ally in an evaporating dish with constant
stirring until it forms a dark brown liquid.
When cool, this crude lophine forms a
glassy solid. To produce chemi-luminescence
four solutions are prepared:

A. Two grams of lophine are dissolved
in 100 cc of alcohol (either ethyl or methyl
alcohol may be used).

B. Hydrogen peroxide solution is made
by mixing 10 cc of ordinary commercial
3 percent hydrogen peroxide with 90 cc of
ethyl or methyl alcohol.

C. Alcoholic potash solution is made by
dissolving 5 grams of caustic potash in
75 cc of water and adding 25 cc of ethyl
alcohol.

D. Sodium hypochlorite solution is made
by mixing 10 cc of “chlorox” (commercial
bleaching solution) with 90 cc of water.

For the demonstration a mixture is made
of 10 cc of solution A with 25 cc of solu-
tion B and 20 cc of solution C. In the dark,
this mixture is poured into 25 cc of solution
D to produce a yellow luminescence. The
light produced by this reaction in many
ways resembles that of the familiar light-
ning bug.—D. H. K.

SIMPLE SEXTANT FOR
AMATEURS

EARLY everybody has seen pictures of

sailors “shooting the sun” with a sex-
tant. Few persons, however, have had the
fun of using a sextant themselves and see-
ing just how it works. A simple, inexpensive
sextant enables young boat-owners, aviation
enthusiasts, steamship passengers, and oth-
ers interested in navigation to expand their
hobby to new horizons.

First invented about 1730 simultaneously
by Thomas Godfrey of Philadelphia and
Captain Hadley of the British navy, the
sextant has always been a high-priced in-
strument, because of the difficulty in precise
assembly of the parts. With the use of
recently developed production methods, the
mirror holders and other parts requiring
precision in this low-priced instrument are
cast to within .001 inch.

¢

‘
.

Close-up of the simple sextant
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The simple sextant in use

An engraved scale is graduated to 1%
degree and a vernier attached makes pos-
sible readings to 1/20th degree. Green cel-
luloid sun-shades are used as a safeguard
when shooting the sun. The sighting device
has a simple form of artificial horizon con-
sisting of a bubble level, so that persons
indoors or inland may use the instrument
for demonstration and instruction purposes.

The sighting tube does not have a tele-
scope but is a modern adaptation of earlier
sextants which had a flat perforated disc
for a sight.

Anybody can readily measure angles in
a horizontal or vertical plane by pointing to-
ward one of two distant objects which can
be seen through the clear glass opposite the
sighting tube. By adjusting the movable
arm, the image of the second object is re-
flected from the rotating mirror into the
mirrored part of the fixed glass opposite the
sighting tube. When the first object and the
image of the second object are in line with
each other, the reading is then taken on
the graduated scale.

STEEL

BILLION tons of steel in all

forms was in use during the past
year in this country. This total
represents an average of 17,800
pounds in use for every man,
woman, and child.

Hippocampus—Obp Fisu

ERHAPS in no other animal have been

packed so many anomalies as in the lit-
tle hippocampus, popularly known as the
seahorse, a systematic study of which has
just been completed at the Smithsonian In-
stitution by Mr. Isaac Ginsburg of the
United States Bureau of Fisheries.

These fantastic animals are almost world-
wide in their distribution through ocean
waters where there are growths of sea vege-
tation. They have provided the models for
some of the nightmare monsters of the hu-
man imagination. Actually they are small,
feeble, almost defenseless creatures.

The head is unquestionably similar to
that of a miniature horse in general outline.
The neck, however, is not a neck at all.
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Fishes have no necks, and hippocampus is
no exception. What looks like a neck is the
front part of its abdomen, considerably con-
tracted.

The body of the animal is covered with
a jointed, chitinous shell, like that of many
insects. This feature left early naturalists in
doubt as to whether it actually was a fish
or some sort of monstrous water bug. It is,
of course, a true fish, with no insect affilia-
tions.

This hard shell makes it a feeble, ineffi-
cient swimmer. It can bend its body only
sideways. It is able to swim at all only be-
cause of a large air bladder so delicately
adjusted to the specific gravity of the ani-
mal that if a gas bubble the size of a pin-
head is let out by a puncture the seahorse
sinks to the bottom. There it can only move
clumsily until the wound is healed.

Since it is so poor a swimmer, the hippo-
campus must have other means of adjust-
ment to its salt-water environment. This
is afforded by a prehensive tail which it can
wrap around the stems of water plants. This
kind of tail is found among a few mammals,
notably the smaller monkeys. So far as
known, no other fish has anything of the
sort. The animal is most frequently observed
in a state of rest, its tail wrapped around a
plant and its body standing nearly erect in
the water.

Its food consists of tiny crustaceans and
other sea organisms, usually minute. Because
of its poor powers of locomotion, it must
wait for those that come within reach of its
jaws, which work with lightning-like speed,
or for those which will accommodatingly
wait for it to come and get them.

Hippocampus can move: its eyes inde-
pendently of each other, thus looking back-
ward and forward at the same time.

Probably the greatest anomaly of the
hippocampus family is its way of reproduc-
ing the species. The male actually gives
birth to living young. The process, so far as
is known, is unduplicated in nature. Unfer-
tilized eggs are laid by the female. She
places them, a few at a time, into a pouch-
like organ on the under side of the male’s
body. In some manner still unknown to bi-
ologists they are fertilized in the transfer.

Within this pouch, the eggs are incubated
and remain for some days after they are
hatched. Then the living young, fully equip-
ped to take care of themselves, are expelled
into the water. So far as ever has been ob-
served, there is no further parental interest
in them. This male pouch might be consid-
ered as filling the double function of the
womb of a placental mammal and the pouch
of a marsupial like the kangaroo.

The seahorse also has the distinction of
being one of the species of fish that “talk.”
It makes almost inaudible, snapping noises
with its jaws which seem to serve as a
means of communication.

INSECTICIDE
IMPROVEMENT

IMITATIONS on the use of insecticides
containing arsenic and lead on edible
farm products have encouraged and stimu-
lated the search for materials for protecting
crops against insects which will not leave
toxic residues.” More than one thousand
compounds believed to be useful for this
purpose have been carefully examined in
the United States Department of Agricul-
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ture, but only four of those offered show
apparent value at present. In a research re-
port by Lee A. Strong, Chief of the Bureau
of Entomology and Plant Quarantine, the
four now offering the best possibilities are
noted as phenothiazone, nicotine in new
forms, pyrethrum, and rotenone. In addition,
certain compounds of sodium with alumi-
num and fluorine have shown promise of
controlling the coddling moth in relatively
dry areas, but, because of the toxic nature
of fluorine compounds to man, this type of
insecticide is looked upon with less favor.

Phenothiazone, a compound made from
diphenylamine and sulfur, has been found
very effective against insects but unfortu-
nately it is highly ‘irritating to the skin of
a person applying it as ordinarily used. Ef-
forts are being made to find improved meth-
ods of application which will avoid this
difficulty.

Nicotine extracted from tobacco scrap
can be made to adhere to foliage only with
difficulty. Combinations of nicotine with
bentonite, a colloidal clay, and with peat,
as well as oil emulsions of nicotine sulfate,
largely overcome this difficulty.

Improvements have been made in the ex-
traction of rotenone from the plants in
which it occurs and these are expected to
increase the usefulness of this valuable ma-
terial.

Efforts to synthesize the active principle
of pyrethrum have so far been unsuccessful.
Despite these advances, the search for the
ideal insecticide continues and a vast
amount of research is in progress both in

government and other laboratories.—
D.H.K.

CLARIFYING GRAPE JUICE

RGOLS, the crude cream of tartar which
occurs in grape juice and which con-
tinues to deposit in the bottle, has been
the cause of one of the serious troubles of
manufacturers of grape juice and wine. At
the New York State Agricultural Experi-
ment Station tests have shown that grape
juice can be clarified permanently by
freezing. The procedure is to place the
juice in a sharp-freezer at 0 degree,
Fahrenheit, for a length of time depending
upon the container. Glass carboys require
four days and barrels seven in the sharp-
freezer. For thawing, the containers are
moved to a room at 45 degrees, Fahrenheit,
equipped with ample air circulation and left
until all ice has melted. By siphoning off
the clear juice from the undisturbed con-
tainers it can be bottled and pasteurized
without fear of clouding.—D. H. K.

LakeE Meap Does Not
ALTER WEATHER

AS Lake Mead, more than 100 miles
long and the largest man-made body
of water in the world, exerted any influence
on the weather and climate of America’s
driest desert, in the heart of which it was
created by construction of Boulder Dam in
the Colorado River? This question, about
which there has been much speculation, now
can be answered: “Emphatically, no.”
“Lake Mead was not expected to influ-
ence the weather of the Southwest,”- John
C. Page, Acting Commissioner of the Bu-
reau of Reclamation, said recently. “It has
not done so and it will not.”
An investigation was begun last summer
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Sanitary and easy to use are per-

forated aluminum tea “balls” that

come packed ready for use and are
discarded after the tea is made

when unauthoritative statements were cir-
culated that perceptible changes in the cli-
mate and weather were resulting as Lake
Mead grew behind Boulder Dam. The Bu-
reau of Reclamation had calculated in ad-
vance the rate of evaporation from Lake
Mead which could be expected. These cal-
culations indicated that insufficient moisture
would be lost to cause a noticeable alter-
ation in weather conditions.

J. Cecil Alter, meteorologist for the
Weather Bureau at Salt Lake City, summed
up the evidence obtained with this observa-
tion:

“By comparison, the water in a pitcher
on a speaker’s stand is about as effective
in air-conditioning an auditorium as Lake
Mead is in modifying the climate.”

TREE GROWTH IS A
TRICK QUESTION

HERE and how does the growth of a

tree occur? One of the trick ques-
tions of Professor Quizz is that if you drive
a nail in a tree when the tree is five feet
in height will the nail in the tree be any
higher when the tree is 100 feet tall? After
the first year’s growth on a tree occurs, that
portion of the tree never grows in length.
The tips of the branches put on new shoots
each season, and by the end of that year’s
growth that part of the tree is never ex-
tended in height. It does, however, grow
larger around with the passing of the sea-
sons.

The growth of a tree occurs almost en-
tirely just beneath the bark. During the
growing season a row of cells called the
cambium layer multiplies and adds a thin
layer to the outside of the wood of the
irunk and a still thinner one to the inside
of the bark. This new growth has been com-
pared with a glove pulled on over the old
growth,

So, a nail driven in a tree four feet above
the ground will never be any farther above
the ground or any closer to it as long as the
tree stands, regardless of how tall the tree
becomes or how large around it may grow.
The nail may eventually disappear as new
rings of wood grow over it but it will
never change its distance from the ground.
—New York State College of Forestry.
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CURRENT BULLETIN BRIEFS

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail)

INVESTIGATION OF SUMMER COOLING IN THE

WarM-AiIR Heatine ResearcH Resl-
DENCE, by Alonzo P. Kratz, Maurice K.
Fahnestock, and Seichi Konzo, Bulletin No.
290, is a comprehensive report covering in-
vestigations of warm-air furnaces and fur-
nace systems, and investigations of general
problems in heating, ventilating, and air
conditioning, undertaken in a residence type
of building which .may be considered as
typical. Thoroughly illustrated. Engineering
Experiment Station, University of Illinois,
Urbana, Illinois.—$1.00.

Beer IN THE AMERICAN Home, by Eloise

Davison, is a 34-page brochure giving
the facts on the brewing industry in gen-
eral relation to the public welfare. Some of
the typical divisions are: At Home With
Beer, Beer—The Liquid Food, Beer’s Care
in the Home, Beer in the Menu. The last-
mentioned chapter presents a series of sug-
gested menus. Write for Bulletin 837A, Sci-
entific American, 24 West 40th Street, New
York City.—3-cent stamp.

EvoLutioN is the name of a journal about
evolution, written for the layman and
contributed to by outstanding men of sci-
ence. Address Evolution, 77 Albemarle St.,
Hempstead, New York.—$2.00 per year.

CooOPERATIVE ENTERPRISE IN EUROPE is a

large report on an inquiry made by a
corps of government investigators who trav-
eled in ten European countries studying co-
operative enterprises. Superintendent of
Documents, Washington, D. C.—65 cents,
cash.

Trt Sopium PHOSPHATE—A CLEANER de-

scribes this white crystalline chemical,
almost instantly soluble in water, and its
multitude of uses as a cleaning compound.
These uses cover such a diversity of appli-
cations as cleaning dishes and bath room
fixtures in the home, soda fountains, as a
boiler compound, in laundries, and for re-
moving oil and grease from metal parts in
manufacturing plants. Grasselli Chemicals
Department, E. I. du Pont de Nemours &
Company, Inc., Wilmington, Delaware.—
Gratis.

THE PHYSICAL STATE OF THE UPPER AT-

MOSPHERE, by B. Haurwitz, is a 96-page
reprint of a series of articles from the Jour-
nal of the Royal Astronomical Society of
Canada, on meteors, ionization, terrestrial
magnetism, auroras, ozone, and so on. Blue
Hill Meteorological Observatory, Harvard
University,  Milton, Massachusetts.—50
cents.

THE ITINERANT PHOTOGRAPHER, by George

H. Chappell, is an authoritative guide
on the subject by one who has tramped the
roads for years and who now, out of his
fund of intimate knowledge based on suc-
cessful experience, “tells all.” His conten-
tion is that in this field a man “can start on
a shoe-string and work up to big money.”
In his fact-crammed book, said to be the
only one on this subject, he lists the neces-

sary equipment, tells how to take and sell
various types of pictures and what prices to
charge, and includes many other helpful
bits of advice. Schoenig & Company, Inc.,
8 East 42nd Street, New York City.—50
cents.

INVESTIGATION OF ORrGANIC COMPOUNDS AS
InsecricIDES, Bulletin 206, by H. G. Guy,
is a comprehensive report of a thorough-go-
ing study of both toxic and non-toxic chem-
ical compounds for the control of insects.
Agricultural Experiment Station, University
of Delaware, Newark, Delaware—Gratis.

Pictures TELL THE ARMCO STORY was
originally prepared to instruct represen-
tatives of an industrial organization in the
proper method of taking photographs to
illustrate phases of their work. The in-
structions given, however, are so clear and
concise that they will be of value to any
amateur photographer. Write for Bulletin
837B, Scientific American, 24 West 40th
Street, New York City.—3-cent stamp.

NATIONAL ARCHAEOLOGICAL NEWS is a new
monthly journal for the amateur arche-
ologist. Address National Archaeological
News, 1014 N. Christian St., Lancaster,
Pennsylvania.—$2.00 per year.

ViBraTIiON STUDY AND OTHER INDUSTRIAL

ArpLICATIONS OF THE NEO-BEAM OsciL-
LoscoPE describes and illustrates a portable
oscilloscope and accompanying accessories.
It also gives general directions for making
vibration measurements, and suggestions for
uses of the oscilloscope in various indus-
trial plants. Write for Bulletin 837C, Scien-
tific American, 24 West 40th Street, New
York City.—3-cent stamp.

SoLutioN CONTROL FOR ELECTROPLATING is

a brief review of the subject, discussing
the present need for scientific analytical con-
trol. Grasselli Chemicals Department, E. I.
du Pont de Nemours & Company, Wilming-
ton, Delaware.—Gratis.

TracTOR . AND IMPLEMENT TIRE HANDBOOK

includes 22 pages of data that will be
of value to any user of automotive farm
equipment. It deals specifically with the
advantages of pneumatic tires for this type
of work. Write for Bulletin 837D, Scientific
American, 24 West 40th Street, New York
City.—3-cent stamp.

A Trip THROUGH MELLON INSTITUTE is a
comprehensive description of the new
building that now houses the many activities
of this co-operative institute. Mellon In-
stitute of Industrial Research, Pittsburgh,
Pennsylvania.—Gratis.

SHiNGLED HomeEs describes a method of

treating wood shingles so that their
beauty is preserved for many years. The
treatment successfully eliminates the con-
stant repairing of shingles which is neces-
sary when untreated shingles are exposed
to the elements. The treatment not only
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TRADE MARKS

AND

UNFAIR
COMPETITION

By ORSON D. MUNN

A TrADE MARK is an intan-
gible asset of a business, yet
its actual value may grow so
large that it becomes the very
foundation on which depends
the whole structure of the
business. Because of this fact,
every business man should
have available such informa-
tion on trade marks as will
enable him to judge with a
fair degree of accuracy the
desirability of any mark
which he may be consider-

ing.

Here, in one handy vol-
ume, written in non-legal
terms, is a simple yet com-
prehensive interpretation of
the Federal statutes and the
body of common law relat-
ing to trade marks and un-

fair competition.

Price $1.00 postpaid

Published by

SCIENTIFIC AMERICAN
24 West 40th St., New York, N. Y.
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renders the shingles water-proof but also
makes them fire-proof. Roof Coating Cor-
poration, 392-394 South Orange Avenue,
Newark, New Jersey.—Gratis.

New Ham CataLoc was compiled exclusive-

ly for the radio amateur and short-wave
broadcast fan. It lists complete lines of
short-wave receiving and transmitting ac-
cessories as well as factory-built receivers
and transmitters. Every nationally-known
manufacturer is represented. Write for Bul-
letin 837E, Scientific American, 24 West
40th Street, New York City.—3-cent stamp.

Ir I OnLY Hap THAT BoOK is a comprehen-

sive catalog of technical books of all
American and British publishers. Thousands
of books are listed and each is fully de-
scribed in an attractive, spiral-wire bound
catalog. Request Catalog #4. Chemical Pub-
lishing Co. of N. Y., Inc., 148 Lafayette
Street, New York City.—I10 cents.

HARVESTING AND MARKETING TIMBER is a

bulletin of particular interest to the own-
er of timber land, in that it shows how he
can make more money by selling the timber
rather than by getting out rough forest
products or manufacturing lumber for sale.
Particular emphasis is placed on the diffi-
cult problems of marketing. New York State
College of Forestry, Syracuse, New Y ork.—
75 cents.

A Barroon, THE DeviL anp A Drop, by G.

D. Andrews, is a popular discussion of
the technical problem of building insulation.
It deals first with heating, air, and moisture,
the three factors that are of particular in-
terest to the home builder. It then shows
how these three elements can be controlled
to the best advantage to the home owner and
his pocketbook. The Celotex Corporation,
Chicago, Illinois.—Gratis.

Rapio EqQuipMENT PRrRoOTECTION describes a
new type of combination switch and
circuit breaker, available in ratings from 50
milliamperes to 35 amperes, for the protec-
tion of tubes, transformers, condensers, and
other radio equipment. Heinemann Electric
Company, Trenton, New Jersey.—Gratis.

RESERVE ILLUSTRATIONS is a collection of a

large number of non-exclusive photo-
graphs, reproduced in small size, which are
available for use by publishers and adver-
tisers at a reasonable price. Anyone con-
cerned with the production of articles or
advertisements for publication will find in
this spiral-bound book a convenient source
of illustrative material. Underwood and
Underwood, 321 East 44th Street, New York
City—3$1.75.

GRASSELLI ARSENATE OF LEAD is a folded

circular describing in detail the applica-
tion of arsenate of lead as a spray for the
protection of fruit trees. Grasselli Chemicals
Department, E. I. du Pont de Nemours &
Company, Inc., Wilmington, Delaware.—
Gratis.

CARNEGIE INSTITUTION OF WASHINGTON,

YEAR Book, 1936, is a large volume re-
porting on the many pieces of research done
last year in archeology, biology, chemistry,
genetics, meteorology, nutrition, paleontol-
ogy and geology, physics, physiography,
psychology, and seismology in the various
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nationwide laboratories of the vast Carnegie
Institution. Office of Publications, Carnegie
Institution of Washington, W ashington,
D. C.—One Dollar.

Porson Ivy, Circular No. 154, is a four-page
pamphlet telling how to recognize the
poison ivy plant, how to treat cases of ivy
poisoning, and how to eradicate the plants.
New York State Agricultural Experiment
Station, Geneva, New York.—Single copies
gratis. Two or more copies 3 cents each.

SciENCE AND Sociery, by David Sarnoff, is

a reprint of an address given before the
American Physical Society. It deals specifi-
cally with the developments in technology
and the effects which they have had upon
public welfare. It reaches its climax in a
plea that freedom of both science and so-
ciety must be safeguarded. Published in
the June issue of the Journal of Applied
Physics, 175 Fifth Avenue, New York City.
—70 cents per copy.

ArMco MuLrti PLATE BRiDGEs is the title of

an attractive 16-page booklet, presenting
a number of views of single, twin, and triple
arch bridges, many of the illustrations being
in full color. The text emphasizes the dura-
bility, strength, and ease of installation of
these large corrugated structures. Armco
Culvert Manufacturers Association, Mid-
dletown, Ohio.—Gratis.

Sorar EnErcY AnD Its Use For HeATING

WATER IN CALIFORNIA, by F. A. Brooks,
is a detailed study of the construction and
performance of solar water heaters as suc-
cessfully employed in the more sunshiny
states. Secretary of Publications, University
of California, Berkeley, California.—Gratis
within the United States.

Driver RATING MANUAL is a small pamphlet

that outlines in detail a testing program
for motor-car drivers, and indicates the prin-
cipal factors which may cause or avoid acci-
dents. The booklet will help anyone who is
trying to do something about avoiding
trouble and accidents on the highway.
American Automobile Association, W ash-
ington, D. C.—10 cents.

AMERICAN SEAMLESS FLEXIBLE METAL Tus-

ING, Bulletin SS-3, describes the method
of fabricating this type of tubing and illus-
trates many of its forms and industrial
applications. American Metal Hose Branch,
The American Brass Company, Waterbury,
Connecticut.—Gratis.

TmME RuLEs TRANSPORT is a specific discus-

sion of speed and roadway safety, with
particular attention to the so-called “stream-
lined” trains that are becoming increasingly
popular throughout the country. Bureau of
Public Information, New York University,
Washington Square, New York.—A limited
number of copies are available for distribu-
tion gratis.

AcciENTs—Your LecaL RicHTs aAnD How

To ProTeEcT THEM, by George Ward, is
a manual for the victims of various types
of accidents. It contains information, no-
where else available, by which you can de-
termine what damages are legally due you
and effectively direct the negotiations or law
suit which will secure them. The Research
Press, Ocean Grove, New Jersey—50 cents.



LEGAL HIGH-LIGHTS

Patent, Trademark, 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

Too Warm

N a recent suit for unfair competition the

plaintiff, Burns Brothers, sought an in-
junction restraining the defendant from us-
ing the name Bruns Brothers. The Court
found that the plaintiff was an established
and well-known concern and that the de-
fendant had only been organized within the
past month for the purpose of engaging in
the same business as the plaintiff. The Court
then stated: “The defendant’s name is ob-
viously so similar to that of the plaintiff
that it is calculated to deceive and mislead
the public. The transposition of the two
letters ‘ur’ is clearly a subterfuge.”

Apparently in the course of the proceed-
ings the Court had inquired as to how the
defendant happened to select the name
“Bruns Brothers” and in reply was advised
that it was a “pure coincidence.” In com-
menting on this reply the Court stated:
“There is nothing coincidental about it and
certainly the word ‘pure’ in connection with
this transaction was entirely out of place.”

CELESTIAL AND TER-
RESTRIAL

OU may not register the map of a

country as a trade mark under the
Federal Trade Mark Act of 1905, but, ac-
cording to a recent decision of the Court
of Customs and Patent Appeals, you may
register the representation of the terrestrial
globe. As pointed out on this page under
the heading “Cartography” in the May, 1937,
issue of Scientific American, the Trade Mark
Act of 1905 bans the registration of a trade
mark which is “merely a geographical
name or term” and under this provision
the Court of Customs and Patent Appeals
sustained the Commissioner of Patents in
his refusal to register the map of Canada
as a trade mark for ginger ale.

In a more recent decision the Court had
occasion to consider whether the word
“globe” and the representation of a terres-
trial globe are merely geographical within
the meaning of the statute and therefore not
the proper subject matter for trade-mark
registration. The Court first concluded that
the word “globe” is not merely a geographi-
cal name or term and pointed out that “a
geographical name or term to our minds
signifies a nation, state, country, city,
municipality, river, lake, or the like.” The
Court also concluded that the representa-
tion of the terrestrial globe was not merely
a geographical name or term and elaborated
on its former reasoning as follows: “The
same reasoning leads to the conclusion that
a figure of the globe representing the earth
is not in the sense of the statute a representa-

tion of merely a geographical name or term;
it is of the terrestrial body. ‘There are also
celestial bodies and bodies terrestrial * * *°,
The Congress in the Trade Mark Registra-
tion Act did not ban the celestial nor the
terrestrial but stopped with geographical
names and terms.”

From the above opinion we suppose that

-the conclusion logically follows that a geo-

graphical name or term may not be regis-
tered as a trade mark but that a celestial
or terrestrial name or term may be regis-
tered. We trust that none of our readers will
have to consult a geographer to distinguish
between “geographical” on one hand and
“celestial” and “terrestrial” on the other.

NorTicE

HY should the owner of a patent affix

to the patented article which he manu-
factures and sells the patent notice required
by law? Will he be benefited if he affixes the
notice? Will he be penalized if he omits
the notice?

The patent statute provides that “it shall
be the duty of all patentees and their as-
signs * * * * to give sufficient notice to the
public that the same is patented” either by
affixing to the patented article the word
“Patent” together with a patent number or
by attaching to the article or the package
in which it is contained a label bearing the
same notice.

It is quite clear that it is the intention of
the statute that all articles made and sold
under a patent should bear the patent no-
tice. Frequently, however, through choice or
neglect a patentee omits the notice from the
patented article. What is the effect of this
omission? The statute provides that where
the patentee fails to affix a notice to articles
manufactured or sold by him or with his
consent, in a suit for patent infringement
he shall not recover damages unless he
proves that he actually notified the infringer
of his infringement and that the infringer
continued the infringing acts after he was
notified. Under this provision damages have
frequently been denied to a patentee be-
cause of his failure to affix the proper patent
notice to a patented article.

In a recent case in the Federal District
Court for the Eastern District of Pennsyl-
vania the owner of a patent for a loose-leaf
book was denied damages in a suit for in-
fringement of the patent because his licensee
had failed to affix the statutory patent notice
to books made under the license. According-
ly, it will be seen that affixing the statutory
patent notice to a patented article lays the
groundwork for collecting damages in a
suit for patent infringement. The penalty
for omission of the notice is that the patentee
is deprived of the right of collecting dam-

ages in a suit for patent infringement unless
he proves that he gave actual notice of
infringement to the infringer and that the
infringing acts were continued subsequent
to such notice. In the latter case the courts
have held that the patentee’s damages are
limited to the infringing acts occurring
after the notice.

In seeking to obtain the advantages of the
statute providing for patent notice a patentee
should be careful not to become over-en-
thusiastic and falsely mark unpatented
articles with a patent number. Another sec-
tion of the patent statute provides for a
penalty of 100 dollars where an unpatented
article has a patent notice affixed thereto
for the purpose of deceiving the public. The
penalty for applying a false patent notice to
an unpatented article is penal in nature.
In those cases where a person flagrantly
falsely marks an article with a patent notice
for the purpose of deceiving the public, the
penalty will be applied.

INSUBORDINATE?

T is frequently assumed that a decision of
the United States Supreme Court sus-
taining a patent is binding upon all inferior
courts of the United States and that no in-
ferior court can thereafter declare the patent
to be invalid. As a general rule, the validity
of a patent is not seriously questioned
after it has been sustained by the Supreme
Court. However, there are cases where
a federal district court or circuit court of
appeals can declare a patent invalid after
it has been sustained by the Supreme
Court.

A recent example of such a case is to be
found in the proceedings involving the in-
fringement of patent No. 1,262,860 for a
Method and Apparatus for the Incubation
of Eggs. This patent had been extensively
litigated and in 1935 the United States
Supreme Court held that claims for the
method of incubating eggs were valid.
Thereafter in another suit on the same pat-
ent the United States Circuit Court of Ap-
peals for the Second Circuit held that the
same claims were invalid. The decision of
the Circuit Court of Appeals holding the
claims invalid was recently reviewed by the
United States Supreme Court and was sus-
tained. In reaching this decision the Su-
preme Court pointed out that new evidence
relating to a prior use of the invention was
introduced in the second proceeding and
that the new evidence clearly showed that
the invention had been used prior to the
date of invention by the patentee.

The prior use of the invention was by a
man named Hastings and the court pointed
out with regard to the first case: “But in
that case the Hastings prior use was not
presented or considered.” It then stated:
“In view of the definition given to the patent
by our decision, the Hastings defense as-
sumed an importance in these suits ap-
parently not attributed to it in earlier litiga-
tion, and it has been developed in the rec-
ords now before us more fully than in any
earlier case.”

Thus while a decision of the Supreme
Court sustaining a patent is normally bind-
ing upon all district and circuit courts of
appeals, in a suit against a different in-
fringer in which new evidence has been in-
troduced clearly showing the patent to be
invalid, the inferior court may on the basis
of the new evidence declare the patent to
be invalid.
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B001§S SELECTED BY THE EDITORS

GENERAL PHILIP KEARNY
By Thomas Kearny

“A DASHING dragoon, the Murat of

the American Army” is the title
given Kearny in a classic tale of his ex-
ploits by the well-known author Captain
Mayne Reid. He was this and more. Hav-
ing been sent to Europe for advanced
cavalry study, he took part in the Al-
gerian campaign with the French and
was with the French and Italians at
Solferino. It is granted that had he been
allowed to complete his famous cavalry
charge at Mexico City during our Mexi-
can War the American Army would
have entered that city almost a month
earlier than it actually did. During
the Civil War he served brilliantly and
was on the point of taking over com-
mand of the Army of the Potomac when
he was killed by Confederates in a
reconnoitering expedition. This long
biography of General Philip Kearny
therefore covers considerable history of
the United States with references to
military campaigns and political maneu-
vers which led up to and continued dur-
ing the Civil War. Many reports and
letters throwing light on various inci-
dents, and military operations are neces-
sarily included. Kearny shines through
many of these as the saver of battles for
the North and he was brusquely out-
spoken in his criticism of McClellan on
several occasions when General Mec-
Clellan ordered retreats when victory
was in sight. This book is vital and in-
teresting but its style is so explosive and
exclamatory as to be very difficult to
follow in places—$4.20 postpaid.—
F.D. M.

MEN OF MATHEMATICS

By Eric T. Bell, Prof. Mathematics,
California Institute of Technology

LIVELY, most readable account of

the lives, some of them eccentric,
of the great modern mathematicians of
the world, with accounts of the more
outstanding and intrinsically interesting
parts of their mathematical discoveries.
Descartes, Fermat, Pascal, Newton,
Leibnitz, Euler, Lagrange, Gauss, Rie-
mann, Poincaré, and 17 others are dealt
with. The mathematics included is of
high-school grade, but may be skipped
without loss of continuity if the reader
wishes merely to enjoy the biographical
accounts. Bell’s style of writing is nota-
ble: he has a flair for speaking out of
turn, and making no discreet omissions,
which doubles the fun of reading his
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works. If there is a sore, touchy spot,
that is where he puts a finger. He is

also slyly humorous. Fine reading.—
$5.25 postpaid.—A4. G. I.

THERMODYNAMICS
By Professor Stanton E. Winston

PRACTICAL text covering the fun-

damentals of thermodynamics that
are basic to the engineering field, this is
in reality an advanced textbook of 178
pages, illustrated.—$1.65 postpaid.—
F.D. M.

MARINE GAME FISHES
By Lionel A. Walford

OVERING the western coast of the

Western Hemisphere from Alaska
to the Equator, the author has gathered
scientific and popular information on
all of the game fishes that inhabit these
waters. In an excellent arrangement that
makes for easy reference, he has pre-
sented this data for the student or the
sportsman who wants to know all that
is available about these fishes. A com-
prehensive text, illustrated with small
drawings, is supplemented by 69 plates,
many of them in colors, showing not only
the fish themselves but giving additional
data about them and illustrating some of
the equipment with which they are taken
by angling. It is a beautiful book in every
respect—typography, paper, printing.
and illustrations. 814 x 1114.—$5.20
postpaid—A4. P. P.

PRESS AGENTRY
By Charles Washburn

BROADWAY press agent tells how

it is done, from first primer to stunts
and ballyhooing. His book is breezy,
chatty, and practical. Read it to learn
how to do likewise, or else to acquire
wisdom concerning the methods by
which press agents work on you and the
world and his wife when you are off
guard. Good reading.—$2.15 postpaid.
—A4.6G. I

JANE’S FIGHTING SHIPS 1936
Edited by Francis E. McMurtrie

BANDONMENT of the principle of
quantitative limitation of the world’s
navies by treaty makes this newest edi-
tion of a famous old authority decidedly
more interesting than others in recent

years. The volume as usual contains
data concerning the naval vessels of all
naval powers of the world, large and
small; includes photographs of most of
the important ships—profiles and plans
of others. Included also are data con-
cerning the dimensions, displacement,
armor, and armament. Some data are
given on new construction, and the edi-
tor discusses in a foreword certain
specific details regarding building pro-
grams, treaties, and so on. This edition
is exceptionally well done.—$22.50 post-
paid.—F. D. M.

INTRODUCTION TO THEORETICAL
CHEMISTRY

By Meldrum & Gucker

N modern science, theory supplies the

framework which relates vast num-
bers of facts into a unified whole. This
book, intended primarily as a text book
for those already familiar with the ele-
ments of chemistry, presents the impor-
tant theories of chemistry. It is in no
sense an experimental work, but does
provide illustrative problems to bring
out the applications of each theory as
discussed. It is of special value to those
who find themselves confused by multi-
tudes of facts.—$3.70 postpaid.—
D. H. K.

THE SPECTACLE OF A MAN
By John Coignard

HE man who is here called Arnold

Harvesting was driven to seek help
of a psychoanalyst for the extreme shy-
ness and torturing jealousy which were
dominating his life. This is the story,
told in novel form by his doctor—and at
the patient’s own suggestion—of what
took place inside the doctor’s office and
in the world without, during the dra-
matic days which witnessed the un-
raveling of his problems.—$2.65 post-
paid—A4. G. I.

PERFECT PRINT CONTROL
By Laurence Dutton

HERE is more to turning out a per-

fect photographic positive than just
making a good negative and printing a
picture. Whether you are working with
contact prints or project enlargements,
there are many variables that can have a
definite effect on the finished product.
How to achieve a certain desired tonal
quality is the one main lesson that this
book endeavors to teach. The author pre-
sents a printing and enlarging technique
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which, if carefully followed, reduces the
variables to a minimum and enables the
amateur to turn out photographic prints
of which he can be proud. The book is
written in non-technical language and
includes a vast amount of tabular and
factual information on negative densi-
ties, paper emulsion speeds, and il-
lumination control. The text may be
considered as a very satisfactory ap-
proach to the problem of printing tech-
nique.—$2.65 postpaid.—A4. P. P.

MACHINE SHOP OPERATIONS
By J. W. Barritt

VERY operation of the machine shop
from the care and use of tools to
precision grinding and drilling. Com-
posed of 13 sections averaging 30 to 50
pages each, this volume is of loose-leaf
type in leatherette covers. It is essen-
tially a student’s volume, but would be
an invaluable aid to the machinist, the
foreman of a machine shop, or the owner
of the business.—$5.20 postpaid.—
F.D. M.

THE WORLD OF ATOMS

By Arthur Haas, Ph.D., Professor of
Physics, University of Vienna

COMPACT, succinct statement of

the general content of modern
atomic physics, for the reader who pre-
fers to study rather than merely read,
and who already has a fair background
in physics. This is the second and re-
vised edition of an earlier work. The au-
thor is at present professor of physics at
Notre Dame.—$3.15 postpaid.—A4. G. I.

GIRL AROUND THE WORLD
By Dorothy Kilgallen
EWSPAPER readers undoubtedly

remember the “’round the world
race by air” in which three newspaper
correspondents took part during October
1936. One of the correspondents was a
young lady, author of the present book.
and here she gives the complete story
of the mad, pell-mell dash. She did not
win, but she apparently had a lot of fun.
This fun, with some of the breathless,
rushing spirit of the race, is ably trans-
ferred to the pages of this book. With a
series of photographs and a few draw-

ings, it makes excellent and entertaining
reading.—$2.15 postpaid.—A4. P. P.

WHO’S WHO AT THE ZOO
Edited by Ralph De Sola

HIS attractively produced book is

a product of the WPA Federal Writ-
er’s Project and contains a splendid col-
lection of photographs of animals both
common and uncommon, with accom-
panying descriptive matter in popular
style. It is mainly accurate and readable
as well, but contains statements about
animals that smack of old wives’ tales.
Moreover, a real howler, from a sci-
entific point of view, is the assertion that
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the Haitian solenodon, a mammal, is be-
lieved to be descended from the dino-
saurs. The ten good scientists whose
names are dragged into the preface be-
cause they “co-operated,” and whose
help and co-operation it is claimed went
“far” to insure “scientific accuracy,” are
not themselves responsible for the mis-
information offered by the writers to the
public and prepared at public expense.
However, the book—yes, even the old
wives’ tales in it—is interesting.— $1.85
postpaid.—A4. G. I.

THE NEW VISION LOCOMOTIVE
By Raymond Loewy

HE artist-designer who was respon-

sible for streamlining the Pennsyl-
vania Railroad’s two new types of loco-
motive here accompanies about 100
large photographs of streamlined loco-
motives in America, Austria, France,
Germany, Great Britain, the Nether-
lands, Norway, Soviet Russia, and the
Far East, with brief, compact, pointed
critiques of each type.—$2.65 postpaid.
—A.G. 1.

COLLOID CHEMISTRY—4th Edition
By Jerome Alexander

ATTER has strange properties in a

state of aggregation greater than
the molecules of the chemist but smaller
than any discrete particles we are able
to observe by ordinary means. This is
the subject matter of colloid chemistry
which this book treats in a most interest-
ing manner. Applications of its princi-
ples are described in many fields ex-
tending throughout the arts and manu-
factures. A vast amount of information
both of an experimental and a descrip-
tive nature is included. The book pre-
supposes a more-than-passing acquain-
tance with chemistry. The present fourth
edition indicates the continuing interest
in the subject matter.—$4.70 postpaid.—
D.H. K.

‘LET’S MAKE A PORTRAIT
By Alfred de Lardi

RITTEN in a free and personal

style that takes the reader at once
into the confidence of the author, the
process of making a portrait is here put
forth in perfectly simple language. The
compact text covers equipment, lighting
from all angles, subject arrangement,
outdoor photography, and the very vital
phases of processing. There are only 95
pages of text, but they are meaty, com-
pact, informative. Well illustrated.—
$1.15 postpaid.—A4. P. P.

PRELUDE TO CHEMISTRY

By John Read, Ph.D., Prof. Chemistry,
University of St. Andrews

N outline of alchemy, its literature
and relationships. Students of the
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science of chemistry who take an anti-
quarian interest in their science often
wish to be at least informed, or perhaps
merely amused, regarding its thoroughly
disreputable early ancestor, the pseudo-
science of alchemy (parallel to astrol-
ogy, the reprobate great-granddaddy of
astronomy ). Such bibliophiles will find
much ancient lore in this book.—$5.20
postpaid.—4. G. I.

ATOMIC STRUCTURE OF
MINERALS

By W. L. Bragg, Professor of Physics,
Victoria University of Manchester

RIMARILY a discussion of mineral-

ogy from the point of view of the
new information made available by the
X-ray crystal structure analysis of min-
erals. The treatment is not popular but
rather technical, although there are in-
troductory chapters explaining the spe-
cial technique of this work. Practically
all the important minerals are given
systematic discussions. There are 143
photographs and drawings.—$3.90 post-
paid—A4. G. I.

GUIDE DE L’OUVRIER EN VERRES
D’OPTIQUE DE PRECISION

Par le Colonel Charles Dévé, Directeur
de Ulnstitut d’Optique théorique et ap-
pliquée

ES verres, leurs défauts, les aberra-

tions, le choix des matiéres. Abra-
sifs, colles, mastics, résines et ciments,
outils, polissoirs, éponges, chiffons,
pinceaux. Surfacage: les locaux, con-
ditions d’usure uniforme du verre, ébau-
chage, doucissage et polissage, surfaces
cylindriques, surfaces toriques, défor-
mations thermiques, travail des miroirs
métalliques. Théorie mécanique du tra-
vail des surfaces optiques. Optique de
lunetterie. Vérifications optiques a I’ate-
lier: les calibres et le surfagage au nom-
bre de franges, parabolisation, vérifica-
tions des lames a faces paralléles, véri-
fication des angles. Polarisation de la
lumiére, taille des cristaux. Centrage,
débordage, collage des verres. Réticules,
micromeétres et graticules.

Cet ouvrage s’adresse a tous les opti-
ciens désireux d’acquérir des connais-
sances plus étendues sur les opérations
manuelles de leur métier; c’est une
véritable encyclopédie des tours de
mains de Iouvrier opticien avec I'expli-
cation technique de chacun d’eux.

The emphasis is partly on eye-glass
work, but close work also is treated.

Communicate direct with the publish-
ers, la Revue d’Optique, 165 Rue de
Sevres, Paris XVe.—A4. G. I.
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ALEXANDER HAMILTON INSTITUTE

Announces

A NEW PLAN OF EXECUTIVE TRAINING

F OR sixteen months the Institute Staff has been working
to prepare for this announcement. The results of its work
make this one of the most important, perhaps the most im-
portant, announcement ever made by the Institute.

Important to whom?

Not to the average man, because he probably hasn’t any
more than a vague notion of what is going on in the world of
business and doesn’t care much about it either.

But to that smaller group of men who are the executives,
and coming executives, in American business this message
will be of utmost importance.

The next five years, even though they be years of pros-
perity, will prove a more severe test of personal and execu-
tive competence than any similar period in the past. Men
who want to win financial independence must meet a new
set of requirements. There will be none of the indiscriminate,

get-rich-quick prosperity of the last boom. A higher order of
business knowledge, executive training, and understanding of
the new rules of industry will be the price of better-than-
average income.

The Alexander Hamilton Institute is ready to prepare you
for the test of ability and training which lies ahead. In each
new business cycle during the past twenty-seven years, the
Institute has developed and remodeled its Course and Service
to meet the special needs of the day. Thousands of men have
trained for executive responsibility and financial independence
under the Institute’s guidance.

Now again, the Institute, keeping abreast of American busi-
ness developments, offers a NEW PLAN for executives and
for those who will be executives—a plan built to meet the new
conditions and to fit more exactly your personal requirements
for growth and progress.

For Men Who Set No Limit on Their Futures
This Free Book Tells a Vital Story

IN this new plan of executive business train-
ing, the Institute offers you the ideas, experi-
ence, and judgment of the most successful
business men in America, formulated and or-
ganized to put at your command the proved
principles and methods of modern business.
Among the dozens of American industrial
leaders who have helped to build the Institute’s
Course and Service are Alfred P. Sloan, Presi-
dent, General Motors Corp.; J. C. Penney,
Chairman, J. C. Penney Co.; C. M. Chester,
Chairman, General Foods Corp.; M. H. Ayles-
worth, Chairman of the Board, Radio-Keith-
Orpheum; Clifton Slusser, Vice-President and
Factory Manager, Goodyear Tire & Rubber
Company; J. S. Tritle, Vice-President, Westinghouse Electric
and Manufacturing Company; Hubert T. Parson, Director,
F.W. Woolworth Co.; Frederick W. Pickard, Vice-President,
E. I. du Pont de Nemours & Co., Inc.; Putnam D. McMillan,
Vice-President and Director, General Mills, Inc.; Paul M.
Mazur, General Partner, Lehman Brothers, New York Bank-
ers; Thomas J. Watson, President, International Business

Machines Corp.; David Sarnoff, President,
Radio Corporation of America.

If you agree that daily access to the methods
and judgment of such men will guide and in-
spire you, if you can appreciate the priceless
opportunity of sharing their viewpoints and
learning from their experience, then you will
read “Forging Ahead in Business” with eager-
ness and profit. The new edition of this famous
book carries a message of vital importance to
you. The coupon will bring your free copy.

THE ALEXANDER HAMILTON INSTITUTE,
107 Astor Place, New York, N. Y.

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




Has TWO
New Dresses

TWO dresses for less than her mother used
to pay for ome. Mary’s new ready-made
dresses, compared with those her mother
bought 20 years ago, are in better style,
have fast colors, and are chosen from a far
wider range of exciting new fabrics.

Why can Mary have fwo new dresses today?
It is because of the amazing progress the
textile industry has made in the last two
decades. It is because research scientists and
engineers have worked to.improve processes
and to give the public more for its money.
More goods for more people—at less cost.

It is because General Electric engineers and
research scientists have contributed to this
progress. More than forty years ago, they
initiated the first use of electricity in the
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textile industry. Today, every modern loom
has its individual electric drive, and electric
control which governs the quality of the
unrolling yards of fine, sleek fabric. General
Electric scientists have perfected instruments
to test and match the colors, and to keep
the weft straight and true.

Electric equipment — much of it especially
designed by G-E engineers for textile applica-
tions —increases production, protects ex-
pensive machines, prevents delay and spoil-
age, lowers costs. In short, General Electric
engineers are in the “‘efficiency business,”
and the economies they help to effect enable
millions of American Marys and Helens and
Ruths to buy fwo new dresses where other-
wise they could buy only one.

G-E research has saved the public from ten to one bundred dollars for every
dollar it has earned for General Electric

GENERAL @ ELECTRIC



