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By the Magic
of SUNSHINE

85% of success today is due
to personality and ability to
influence others

. according to an ex-
haustive study recently
made at Carnegie In-
stitute of Technology.

That pale, pasty, in-
efficient, indoor look
is a business and social handicap. Why
put yourself at such an unforgivable dis-
advantage when you can get that land-
some, healthy TAN everybody admires
so much right in your home? Within ten
days, you can improve your appearance
remarkably—Ilook like a million dollars—
as if you had just returned from a wvaca-
tion in Palm Beach!

Produces
VITAMIN D

Aids Calcium
and Phosphorus
Deficiency

Palm Beach Sun Lamps furnish an abun-
dance of the vital Ultra-Violet Rays that
produce Vitamin D . . . the Sunshine Vit-
amin . . . and help build resistance against
common colds and other winter ailments.
These rays will also prevent and cure rick-
ets; and are helpful in building sturdy
bodies, and sound teeth in growing chil-
dren. Ultra-Violet Ray radiation aids cal-
cium and phosphorus deficiency; and has
also been found helpful in clearing skin

blemishes and pimply complexions. Let
your physician advise you. if you wish,
for your particular ailment.

M BE
FALZEAS

SUN Ldvp

As leading makers of sun lamps in Amer-
ica, we have developed lamps to suit the
needs of every pocketbook. We have single
arc lamps using 2 carbons and having intens-
ity of 4%4 times mid-summer sunlight as well
as double arc lamps using 4 carbons and hav-
ing an intensity of 10 times mid-summer sun-
light. Also there is available the Palm Beach
De Luxe Model (Double Arc) having the
same intensity as lamps used by hundreds of
clinics and thousands of doctors throughout
the United States. Just think of it—a 4-min-
ute exposure gives you the equivalent of 50
minutes mid-summer sunlight. We are the
first company in the United States that has
developed a Double Arc Lamp (4 carbons)
of this power at a price so low that it is
within the reach of almost everyone.

AS LITTLE AS
$1.00 DOWN

Any of our models can he purchased for as
little as $1.00 down and the balance can be
paid in easy payments. There is a Palm
Beach model for every pocketbook-—every
model can be hought on easy payments and
every model is subject to our 10-day Free
Trial Guarantee.

SEND NO MONEY

Own your own SUN. Accept our FREE
TRIAL OFFER now. Use lamp for 10
days—see for yourself the remarkable im-
provement in your appearance—how much
better you look—how much better you feel.
Pay down as little as one
dollar. If for any reason
you are not more than sat-
isfied just return the Lamp
and there will be no
charge. Youare the SOLE
JUDGE.

Send coupon now for
big illustrated 24-page
hook. Tells how to
double power of your per-

sonality, increase husiness
and social suceess, improve
appearance, multiply vigor
and energy — combat colds
and other winter ailments.
Priceless information abso-
lutely free. Mail coupon now.
Lamp Division, Keene Chemi-
cal Co.. Ine.. 206 East 23rd

Street, New York, N. Y., Dept.

SAL 349,

======MAIL COUPON NOW===m=="
Lamp Division. Keene Chemical Co., Inc.
Dept. S.A. 3-9, 206 East 23rd St..
New York, N. Y.

Send me your FREE BOOK and full details of
FREE TRIAL OFFER ON THE PALM BEACH
SUN LAMP

(Please write Mr., Mrs. or Miss)

INRIIL ... oocreriseiebionsbamsssss ssnssissrabssbisssanananssns s sasai st susss s sasmn sinstsns

Address

City .. ..... State .
This is not an order—Ship nothing C. 0. D.
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SUNSHINE AT A BARGAIN

There is no need any longer, to envy the fortunate few who
are able to.go to Florida each winter . . . and it’s not necessary
to spend a “small fortune” to get the benefits of the vital Ultra-
Violet Rays of sunlight during cold, dreary winter days.

INEXPENSIVE—EFFICIENT
The Sun Lamp That Tans Quickly

The new, inexpensive, Home Model, Palm Beach Mercury-Arc
COLD Ultra-Violet Ray Sun Lamps give you your own private
solarium in which to TAN and keep healthy. These
lamps are designed to meet the fast growing demand for
low priced home units that are dependable and economi-
cal. They have all the beneficial qualities usually found
in higher priced Mercury-Arc models.

Daily exposure of only 3 to 4 minutes per day will
help to improve your appearance and health. Will give
you that HEALTHY TAN that everyone admires . . .
make you independent of weather conditions or season
of the year. You get vital Ultra-Violet Rays at the mere
turn of the switch.

Almost Pure Ultra-Violet Rays

The special type Palm Beach burner is highly efficient and
more than 909, of the energy emissions are in the middle Ultra-
Violet Ray region, affording a source of almost pure Ultra-Violet
Ray radiation.

FRONT VIEW

PRODUCES VITAMIN D
Will Cure and Prevent Rickets

Radiation from the Palm Beach Home Model, Sun Lamp, pro-
duces Vitamin D . . . aids calcium and phosphorus deficiency.
Powerfully anti-rachitic . . . will both prevent and cure rickets
... and help build resistance to colds and other winter ailments.
Rays are bactericidal in action, and will produce erythema
(TAN) in half the time of ordinary sun lamps.

The Palm Beach Mercury-Arc COLD Ultra-Violet Ray Sun
Lamp helps increase youthful vigor and vitality and tends to
stimulate glandular functions. Remarkably beneficial in some
forms of skin trouble. Often decidedly effective in cases of list-
lessness and anemia; many forms of sinus conditions are greatly
benefited. Mercury-Arc Sun Lamps have been used by the Medi-
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DON’T BE A

Pabe-Face!”

TAN ... KEEP HEALTHY

WITH A gelnune

MERCURY-ARC SUN LAMP

TILT AT ANY ANGLE TO PLEASE

cal Profession and Hospitals for 35 years in the treatment of
common ailments. They are now available for home use at a
price you can afford to pay.

Amazing Sun Lamp Offer

If your dealer does not carry this lamp, you may purchase
direct from us (this offer is for a limited time only), on our
easy monthly payment plan, subject to the 10 Days’
Free Trial offer . . . and a guarantee for 1 year. If for
any reason you are not satisfied, return lamp after 10
days and your money will be refunded. There will be
no charges. Your first expense is your last expense—no
carbon replacements, low current consumption and
high efficiency.

$5.00 Down . . . Balance in 4 Months

Table Model $20.00 Floor Model $27.50
For Built-In Automatic Timer Add $5.00 Additional

Beautifully finished in serviceable crinkled bronze finish, chrome
plated goose-neck and trim. Adjustable to any position. Floor model
adjustable from 54” to 67”. Complete with 8 ft. extension cord, goggles
and operating instructions. With or without built-in automatic Timer.
Operates on 110 volts A.C., 60 cycles only. Draws less than 100 watts.

U. V. R. Laboratories
206 East 23rd St., New York, N. Y.

Ship me (prepaid) the following Model for which I enclose $5.00
as first payment, balance in 4 equal monthly payments.

|
|
|
|
! Model e e
l (Floor or Table) Specify if Timer Desired

I It is understood that if I am not satisfied, I may return the lamp
after 10 days’ FREE Trial offer and my money will be refunded
| without any charges.

|

|

|

|

|

|
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50 YEARSs Aco IN . ..
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DIPHTHERIA—“It is claimed that ‘two professors connected with
the Pasteur Institute have discovered the generative microbe of
diphtheria, and that a preventive of this disease by means of vaccine
virus is expected to follow.” Should this expectation be realized, the
discovery and its successful application will certainly take rank
among the most important triumphs in the realm of medical science.”

LINOTYPE—*The accompanying illustration represents the latest,
and in many respects the most remarkable, of the numerous ma-
chines which inventors and
mechanics have from time
to time . devised in their
long-continued efforts to
find some practical means
by which to supersede or
cut short the tedious work
of typesetting. It is known
as the Linotype machine,
from the nature of its prod-
uct. . . . It is not, strictly
speaking, a typesetting ma-
chine, but forms type bars,
each of the length, width,
and height of a line of type,
and the exact counterpart
of that which a compositor
would set up, except that
each line is formed of one
entire piece of metal, in-
stead of as many different
pieces as there are charac-
ters, spaces, etc. . . . The
key-board in front of which
the operator sits has 107
keys, each marked for a
capital or lower case character of a font of type, or the figures, points,

or compound letters used in connection therewith, many of the letters

most frequently used having several keys.”

MEXICAN RAILROAD—“The engineers of the Mexican Southern
Railway have laid out the lines as far as Tecomavaco, 5874 miles
south of Tehuacan. . .. The new line will carry the American and
Mexican railway systems some 300 miles farther south, and will
shorten the time from Europe and New York to South American and
Pacific ports from a week to ten days in the former, and four to five
days in the latter case.”

BIG GUNS—“Two monster Russian guns were sent recently to
Sebastopol . . . for the purpose of being placed in the new ironclad
Sinope, and although some of the details must be inaccurate, the
official description is too interesting to be ignored. They are 12-inch
pieces, weighing 50 tons, and throwing projectiles of nearly half a
ton. The powder charge is 270 pounds, and the initial velocity 3000
meters [sic], while the distance of the cannons’ ranges is said to be
20 versts, or over 13 miles.”

MAGNET—*“The direct use of electricity as a labor-saving machine
has been applied at the great steel works, Cleveland, Ohio, where a
large electro-magnet is used, suspended from a crane, to pick up
steel bars and billets. It will pick up 800 1b. billets and drop them
where wanted, by the touch of a key, the movement of the crane
being done by steam.”

SMOKE—“The weight of the great smoke cloud daily hanging over
the city of London, England, has been computed by Prof. Roberts

(Condensed From Issues of March, 1889 )

at 50 tons of solid carbon and 250 tons of hydrocarbon and carbonic
oxide gases for each day of the year, and its value at $10,000,000
per annum.”

INVENTION—“Nine-tenths of the material prosperity of this Amer-
ican Union is due to inventors and their patents. A volume would
not suffice to relate the many obligations we owe to the men whose
patient investigation and ingenuity have cheapened processes and
lessened labor for this prosperous people. Rather let us remove our
hats before the man who has devised a ma-
chine by which we may get bread with less
sweat.”

LIGHT—"So far as we know, every city in
the United States is now provided with arc
and incandescent illumination, and the in-
troduction of electric lighting is rapidly
extending to the smaller towns. Already hun-
dreds of villages of only a few thousand
inhabitants have their electric light plants.”
FUEL—*“It has been demonstrated in Vaca
Valley that peach stones will make as good
a fire for household purposes as the best kind
of coal in the market. . .. The fruit growers,
instead of as heretofore throwing the pits
away, dispose of the stones at the present
time at the rate of $6 a ton. A sack of the
.stones will weigh about 80 pounds and will
last as long as an équal number of pounds of
coal, and give a greater intensity of heat.”

TELEPHONE—“The Metropolitan Tele-
phone Company, of New York, have recently
erected a new central station building in
Cortlandt Street, which is of special interest as embodying the latest
improvements in telephone central station work and accessories, as
well as containing the largest switchboard in the world. At present
about 2500 subscribers use it, but all the connections are prepared
for 6000, and the board can be extended so as to include 10,000. The
building is fireproof throughout.”

EIFFEL—“The question of the possible use of the Eiffel Tower for
scientific purposes has been often raised, and as yet we have seen
no authoritative document on that head signed by any scientific man
or indorsed by any learned society, but scientific utility is possibly
a secondary object in its construction. The tower will be such a
curiosity in itself as to powerfully help to draw many visitors to
Paris during the exhibition.”

AND NOW I'OR THE FUTURE

(Television: What the public may expect when this form
of entertainment -enters the home.

([ How the pure science researcher ferrets out the secrets
of the elements.

(Insecticides and how their wide-spread use affects your
own personal welfare.

(How oil transportation economies keep gasoline prices
down to a low level.




OUR POINT OF VIEW

The Picture Falls Together

OURTEEN years ago the anthro-

pologist and anatomist, Sir Arthur
Keith, ablest authority among scientists
on the skeletal remains of ancient man,
concluded his notable work on “The
Antiquity of Man” with a significant
reference to the genealogical tree of
human evolution as that tree was then
known. “We may hope,” he wrote, “to
find many more branches.” He sensed
fully that the five humanoid types at that
time known represented probably but a
few fossil twigs of what would turn out
later to be a many-branched tree of
man, ape-men, and apes of the past.

On that tree were the Java ape-man,
Pithecanthropus erectus, earliest offshoot
from the main stem and 500,000 years
old; Neandertal man; Piltdown man of
England; Rhodesian man; and finally
our own modern races and some of their
nearer ancestors such as Boskop man,
Talgai man, and Wadjak man—the
widely-known Cro-Magnon man being
the probable ancestral type of our own
European race.

How extremely ably Sir Arthur Keith
prophesied has been amply borne out
by the subsequent progress of discovery.
In brilliant succession has come major
find after major find. In and after 1927
came the several skulls found excellently
preserved in caves near Peiping—Sinan-
thropus, or Peking man, curiously com-
bining modern and primitive characters
and contemporaneous in age with the
Java ape-man. In 1932 came the 50,000-
year-old skull of Solo man found also in
Java, a probable descendent of the Java
ape-man. In the same year came the dis-
covery in Palestine of 13 whole skeletons
of a race in part like Neandertal man
but greater in antiquity. In 1936 and
1937 two new skulls of the Java ape-man
afforded the necessary evidence to throw
him out of his former ape-man status
and almost into the human trend of evo-
lution. Truly, paleoanthropology, the
science of ancient man, has been actively
on the move.

In addition to these discoveries there
is the remarkable series in South Africa.
In 1924 at Taungs, the fossil skull of a
previously unknown type of ape, much
nearer to man than the chimpanzee or
gorilla, was found by Dart. In 1936, at
Sterkfontein, Broom, a physician-anthro-
pologist, discovered the skull of an ape
differing from the living apes and named
it Plesioanthropus. In 1938 he found at
Kromdraai the skull of another type of
large ape and named it Paranthropus.
Both are of Pleistocene age—dating from
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some scores of thousands of years ago.

And now has come the cap to the cli-
max. Supplementary finds of arm, leg,
and foot bones more recently discovered
by Broom show clearly that these sup-
posed apes walked erect and were prob-
ably nearly human.

Thus the mosaic is being rapidly filled
in and the picture of the evolution of
man from his ancestor begins to emerge.
The prediction that more and more
fragments of this picture will come to
light is easier today than it was when
Sir Arthur Keith predicted major finds.
The American anthropologist Hrdlicka
has always urged that science was try-
ing to build the picture on too few and
uncertain fragments. In a relative sense
this still remains true but the signs grow
better. Prof. H. H. Wilder united man
and the living apes in one family, a
courageous act! Since Nature must have
experimented with numerous others now
extinct—a whole welter of forms in-
termediate between man and the living
apes, whose fossils are likely to be dis-
covered—the prospect for those who will
be here to watch the progress during the
next 25 or 50 years is likely to be de-
cidedly interesting.—A4. G. I.

If They Would Only Learn

EDESTRIANS who are familiar with
automobile operation stand a better
chance of keeping out of traffic trouble
than do those who lack this advantage.
This definite conclusion is drawn from
evidence that, of the 15,000 pedestrians
who are killed in traffic accidents yearly,
the majority do not know how to drive.
Those who walk, of necessity or by
choice, have certain rights that cannot
be disputed by any fair-minded automo-
bile driver. But it is hardly fair to all
concerned to uphold these rights regard-
less of the inclinations or desires of the
pedestrian. The one factor that must be
considered is the relative maneuver-
ability of the walker and of the motor
car. While the man on foot travels at a
much lower speed than the motor car, he
can jump, dodge, or change direction
much more rapidly than can the faster
moving and more bulky motor car. Then,
too, the pedestrian from his more stable
vantage point is often in a much better
position to judge the speed of an on-
coming car and be governed accordingly,
than is the driver who has so many
things to watch at the same time.

The point is this: The driver is fa-

miliar with both walking and driving;
the pedestrian often is familiar only
with his own pedal means of locomotion;

would it not contribute to the peace of
mind as well as to the bodily health of all
if these two groups were placed on an
equal footing of knowledge and hence
of judgment? A start has been made in
some sections where the fundamentals
of automobile operation are taught in
schools, thus providing the pupils with
information that may later be instru-
mental in saving their lives.

It would be far better if every per-
son, regardless of age, could receive the
benefit of this sort of education. It is, of
course, too much to hope that such a
thing could be accomplished by com-
pulsory education, but thinking people
‘who do not own motor cars can take the
lesson of statistics to heart and provide
for their own safety. If these pedestrians
will take the time and trouble to learn
how to drive a motor car, even though
they may never have occasion to do so,
they will have laid a foundation of
knowledge that will be as important to
their futures as are the simple rules of
health and sanitation.—A4. P. P.

The Implications of Science

HE demand that science help the

world to utilize its accomplishments
constructively, for the common social
and economic good, has been so urgent
during the last few years that a plan has
been worked out to do just that, accord-
ing to a recent announcement. However,
the plans will not be revealed until after
consideration by the Council of the
American Association for the Advance-
ment of Science.

Naturally, every right-thinking per-
son will welcome this new activity and
wish its leaders well in their attempt to
integrate the work of scientists. Yet we
cannot suppress a certain cynicism. Sci-
ence, no doubt, is far ahead of civiliza-
tion, but if this is so, attention should
be paid to education of the human be-
ing, not to the end-product of research.
Who, for example, could have foretold
the bombing airplane’s domination of
cities or its dictation of new national
boundaries; or, having done so, could
have thwarted this “misuse” of a scien-
tific product except by education? Fur-
thermore, that the planners worked for
three years “in co-operation with a Con-
gressional committee,” reminds us too
much of the useless 450,000-word report
of the National Resources Committee.

Perhaps our cynicism is ill-founded.
We hope so. But we will look for real re-
sults and be content with nothing less.
“Reformitis” for its own sake is too much
for stomachs far from queasy.—F. D. M.



Personalities
in
Science

ONFUTING an occasional American

impression that in England a man’s
rise in rank is heavily hampered if he
does not happen to belong to the right
class, is the career of Sir Richard Greg-
ory, for 20 years the editor of Nature, the
world’s most outstanding journal of the
sciences for the professional. He began
life as a newsboy, in accepted American
fashion, and many years later was knight-
ed and given the hereditary rank of bar-
onet by the King.

Richard Arman Gregory was born in
1864. After leaving school at 12 years
of age, he became in succession a news-
paper boy, page boy, machine boy in a
printing office, and apprentice to the
boot and shoe trade. Through his studies
before and after factory hours, he was
brought to the notice of Dr. J. M. Wil-
son, then headmaster of Clifton College,
and was given a minor post in the physi-
cal laboratory of the College. From there
he was successful in gaining a student-
ship at the Royal College of Science,
London, which entitled him to free tui-
tion and a maintenance allowance of
about five dollars a week. After leaving
the College, he became science instruc-
tor at H. M. Dockyard School, Ports-
mouth, but returned two years later to
become a research assistant to the great
astronomer, Sir Norman Lockyer, who
in 1868 discovered in the Sun what was
then an unknown gas, named by him
helium, which was not identified on the
earth until 26 years later. In 1893 Sir
Richard became associated with Sir Nor-
man as assistant editor of Nature and
succeeded him as editor in 1919. For sev-
eral years while engaged in the editorial
work of Nature, Sir Richard was an Ox-
ford University Extension Lecturer and
professor of astronomy at Queen’s Col-
lege, London.

Among the academic honors conferred

SIR RICHARD GREGORY

upon Sir Richard are the doctorates of
science of the Universities of Leeds and
Bristol, and doctor of laws of the Uni-
versity of St. Andrews. In 1933 he was
elected a Fellow of the Royal Society of
London under a special statute reserved
for those who “either have rendered con-
spicuous service to the cause of science,
or are such that their election would be
of benefit to the Society.” Only ten other
living Fellows of the Royal Society, in-
cluding prime ministers and peers of
the realm, were elected under this
statute.

His view is that the main mission of
science is to cultivate a habit of mind
which may be usefully presented to many
problems of modern life. “When scien-
tific work is instituted solely with the
purpose of securing commercial gain,”
he says in his book “Discovery,” “its cor-
relative is selfishness; when it is con-
fined to the path of a narrow specializa-
tion, it leads to arrogance; and when its
purpose is materialistic domination,,
without regard to the spiritual needs of
humanity, it is a social danger and may

become an excuse for learned barbarity.”

Sir Richard’s early contacts with
social reformers and with the stern reali-
ties of life and labor made him familiar
with the human aspects of applied sci-
ence as affecting industry. This prob-
ably accounts for the attention given to
the social relationships of science during
his editorship of Nature, which is recog-
nized as the leading organ of the pro-
fessional scientific world. Its attitude
toward social matters is that, as science
is responsible for the industrial develop-
ments and economic changes which have
caused violent disturbances in the social
structure, and has provided also the
means by which civilization may commit
suicide, it has a duty to guide the human
race to the wise use of the powers it has
created. Sir Richard is regarded as the
leader among British representatives of
science, especially in the younger gen-
eration, in the promotion of closer rela-
tionship between science and social prob-
lems and the progress and use of scien-
tific knowledge in the service of the
world of man.
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ACCURATE MACHINERY
BETTER TIRES

FOR

HIS huge machine, operating with a high degree

of accuracy, is used in one step of the process of
making the safe and efficient tires on which modern
motor cars roll. It performs a calendering operation
by which rubber is sheeted out thin between steel
rollers, preparatory to taking its place in the assem-
bly of tires as described on page 158. It is machines
such as this, applied in the production of modern
needs, that have made possible economies which re-
sult in high-grade products at low cost.
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Fire-walking in India, a typical scene such as is described in the article.
which the performers walk barefoot across pits filled with red-hot stones or glowing embers of wood, without injury to the skin of the feet

Fire-walking is a world-wide ceremonial rite of purification in

EREWALKING

When Investigated by Scientists, the Oriental and

URROUNDED with superstition and

mystery for centuries has been the

spectacular feat of walking barefoot
over highly heated stones or white-hot
embers without damage to the skin or
flesh. In Polynesia and India, wizards
and witch-doctors long have -impressed
and awed their peoples by these per-
formances, which are undertaken after
prolonged purifications and with cere-
monial rite.

Innumerable times have Europeans
and Americans witnessed these exhibi-
tions, sent their observations to their
home newspapers and attempted to ex-
plain, either as trickery or science, the
obvious immunity of the participants.
Their accounts make readable narrative
but, with few exceptions, they have
lacked what the scientist would call “es-
sential detail.”

Scientists at last have investigated fire-
walking and the secret seems to be
solved. The solution is simple. The feat
is stripped of its atmosphere of mystery
and hocus-pocus. Probably you could do
fire-walking—simply by doing it.

There are two varieties of fire-walk-
ing: on heated stones and on glowing em-

South Sea Island Feat of Walking Barefoot on Fire

or Red-hot Stones Gives up its Mysterious Secrets

By ALBERT G. INGALLS

bers—stone-walking and ember-walking.
Stone-walking is practiced in Poly-
nesia—Fiji, the Cook Islands, the So-
ciety Islands, the Marquesas, the Hawai-
ian Islands—glamorous Pacific isles of
romance. In a broad, usually circular pit
of knee depth an immense wood fire is
maintained for hours around stones
about the size of a sofa cushion, till
some of them are raised to red heat. The
fire-priest, after going to all possible
lengths to surround the occasion with
magic and mysterious ceremony, walks
barefoot over the highly heated stones.
His feet are not even blistered.
Ember-walking is mainly East Indian
in origin. It is, however, performed not
alone in India but in other parts of the
world where Indians have colonized—
Trinidad, Natal, Mauritius, for example.

It is also performed in Japan. In a knee-
depth, rectangular pit, perhaps six by
twelve feet or even larger, many cords of
wood are first burned. When the flames
die down, and the large, deep bed of
embers glows red-hot, the performer
plods straight across it from end to end,
barefoot and in no particular hurry. He
reveals no pain and there are no dire re-
sults. Often he repeats the performance.
Is it supernatural?

Anthropologists have long been fa-
miliar with fire-walking as a folk-custom.
Frazer, in his “Golden Bough,” and
Andrew Lang in “Magic and Religion,”
landmarks in the literature of human
folklore to which the anthropologist
turns for reference in matters of cults
and practices, describe the preparatory
rites, the exorcism of the fire, the re-
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ligious fervor, the fasts of the sorcerers,
likewise the meaning of the ceremony to
primitive man. Fire is an opponent of
evil—of bad health, for example. The
ghost, witch, warlock, wizard, or other
hobgoblin of the imagination that causes
the ill, dares not pursue the victim
through the fire. Good logic, if you like
its premises.

ROFESSOR Langley, of the Smith-
sonian Institution and early airplane
fame, witnessed a stone-walking cere-
mony in Raiatea, near Tahiti in the So-
ciety Islands. The pit measured 21 feet
in length, was nine feet wide and knee-
deep. Cords of wood were placed in it
and on top of the wood about 200
rounded stones of porous basalt, weigh-
ing from 40 to 80 pounds each, were
heaped in a mound. The wood was
ignited and after four hours the inner
stones were red-hot and bursting with
loud reports. Four times the fire-priest
crossed the center of the pile of stones,
barefoot, unharmed. Langley removed
one hot stone on which the fire-walker
had stepped and dropped it into a bucket
of water. It boiled the water for 12 min-
utes: proof that the rock was a slow con-
ductor of heat. A good conductor of heat
would cool much more rapidly—also
burn the fire-walker’s feet, no doubt. He
brought the stone to Washington and re-
heated it to the same hue, thereby ascer-
taining the temperature to have been
about 1200 degrees, Fahrenheit. Lead
melts at 621 degrees. Only recently have
scientists made more exact experiments
in connection with fire-walking than this
simple one of Langley’s.
Percival Lowell, the astronomer, wit-
nessed the ember-walking rite in Japan.

SCIENTIFIC AMERICAN

A pit 12 to 18 feet long was filled with
charcoal which was brought to a red-hot
glow. Now the priest breathes in and out
of his pursed-up lips—*“a great purifier.”
After a few consecrated words he strides
with dignified unconcern over the whole
length of the fire-pit—barefoot. His
exorcism of the fire has quite deprived
it of its power to injure. Lowell, however,
preferred to explain the immunity on
more rational grounds—the toughness of
the man’s soles, the less sensitive nervous
organism of the Oriental, and the exalta-
tion and ecstasy of the performer, a com-
bination of the physical, the physiologi-
cal, and the psychological. Now that we
have the approximate answer to the
question, none of these three general ex-
planations can be wholly excluded, but
one of them comes out on top, quite
definitely. In advance of the final an-
swer, how would the reader rate the
three?

A few years ago a reader of this maga-
zine inquired whether an account of
stone-walking in Tahiti, which he had
read in Frederick O’Brien’s “Mystic Isles
of the South Seas,” was really truthful
or whether its author had not perhaps
been under the spell of hypnotism when
he witnessed the ceremony. This ques-
tion was published and, as a result, eye-
witness accounts of fire-walking in dif-
ferent corners of the earth have trickled
in to the editor ever since. A reader from
India, for example, offered this:

“I was an eye-witness to at least two
fire-walking ceremonies and was indeed
struck by the remarkable freedom from
injuries which characterized the ritual.
At one of these which I saw at Palla-
varam, in the Chingleput District, there
were 18 men of ages from 18 to 65, who

Kuda Bux, a Moslem magician from India, whose fire-walking tests are described
in the text, after traversing barefoot the long fire-trench shown behind him

MARCH - 1939

participated in the ritual. The fire was
about 16 feet by 12 feet by 4 feet deep
and was made up of huge logs of wood
which were allowed to burn_for over six
hours before the men went into it bare-
foot and with only a wet loin cloth on
their person.

“These men took a bath immediately
before they got into the fire, and with the
wet loin cloths on their person, freely
walked over the red-hot embers, chanting
some weird religious songs.

“The only rational—at all events, what
appeared to me to be rational—explana-
tion was that these fire-walkers smeared
their bodies with the juice of some leaves,
which had the remarkable property of
desensitizing the skin to fire. Other ex-
planations ascribe the freedom from in-
jury to mystic and occult powers, and to
religious fervor in the walkers, which
transcended all physical feelings.

“In the second instance 55 men took
part in the ceremony but only one was
hurt. If the whole thing was a fake, how
can we explain this observed fact of one
man being injured?

“I honestly feel it is not a stunt. But,
at the same time, I cannot for one mo-
ment reconcile myself to the idea that
fervor, however deep, can save the vic-
tim from some bodily injury. It must
therefore be some sort of anesthetic ef-
fect that is induced in the walkers by the
previous application for some days or
hours or even perhaps minutes, of some
powerful juice which, while producing
this effect, is not washed away by the
bathing to which the walker subjects
himself before the assembled audience
—apparently to show them that they had
nothing on their bodies to protect them
from the fire.

“I would like that you invite a free
expression of opinion on this matter from
your readers over the globe.”

N Natal Province, Union of South
Africa, are many East Indians, and
another reader, F. Hawley Williams, of
Pietermaritzburg, describes ember-walk-
ing as practiced there. “This ceremony,”
he writes, “is a religious penance cere-
mony and is carried out for the purpose
of purifying the participants from sin,
and to confer immunity from evil-doing
in future. The candidates are required to
undergo a preparation for at least ten
days, during which time they are not al-
lowed to eat meat, nor drink alcoholic
liquor, nor come into contact with
women. Each must bathe the whole body
twice daily. Ceremonies are carried out
every day at the temple and the candi-
dates recite many prayers to their gods,
prostrating  themselves before the
images. No drugs are administered and
no treatment of the skin is given, but the
majority of Indian workers do not wear
boots and the soles of their feet become
leathery.
“On the day of the final ceremony the



devotees are ceremonially bathed under
the direction of a priest, in a nearby
stream, while a crowd of women dressed
in the sacred color—yellow—sing, dance,
shout, and clap the hands, and youths
play Indian musical instruments; the
whole combining to make to European
ears a hideous din. The devotees are
next led to the temple grounds, preceded
by an image of the goddess Mariamman
carried on a platform on the shoulders
of men, also by men beating tom-toms,
playing wind instruments which pro-
duce a worse noise than bagpipes (with
apologies to bagpipes), and clashing
cymbals.

“On arrival at the gate of the temple
grounds those taking part in the fire-
walking are in a state of religious frenzy,
leaping, shouting, and pushing to obtain
a front place in the path to the fire-pit.
This year 15 men took part. Immediately
before the first one crossed the burning
embers a goat was sacrificed by decapita-
tion at the edge of the pit. This was about
30 feet in length, ten feet wide, and 18
inches deep and was a mass of hot wood
embers, raked down fairly level.

“A PRIEST crossed the red-hot em-
bers first, at an ordinary walking
pace, followed by the devotees in twos
and threes. Some of them ran with long
strides, others with short, sharp steps. A
few completed only a part of the total
distance and, their faith failing them,
they ran to the side of the pit and
scrambled out. The remainder completed
the course, being assisted to reach the
grass verge and to stand until the hysteri-
cal condition had passed off.
“No harm came to the participants.
“As the result of a long conversation
with an ex-president of the Hindu tem-
ple, Mr. J. Sobiah, an educated Natal-
born Indian, the writer feels that there
is positively no trickery or faking con-
nected with this ceremony, no prepara-
tion of the feet to harden the skin or in
any way to cause the skin to resist the
action of fire. Two Europeans submitted
themselves to the ordeal, took the pre-
scribed ten-day preparation, and one
walked safely over the red-hot embers,
the other having a small blister on one
toe. What gives immunity from fire is
not understood. The Hindus ascribe it to
faith in their gods, coupled with the
purification. One hears many theories ad-
vanced to account for the apparent loss
of feeling—hypnosis, use of stultifying
drugs, skin treatment and so on—but one
must accept the word of men whose state-
ments can be relied upon that, beyond
purification, dieting, and prayer, nothing
is done which can in any way account
for the result. Faith is the great factor.”
From Colorado another reader ad-
vances a hypothesis that is usually given
consideration by most persons of scien-
tific inclination while canvassing possi-
ble explanations for fire-walking immun-

Cuurlexy Harry Price

Ahmed Hussain, another magician from India, walking across 1215 feet of red-hot embers at a
temperature of 1067 degrees, Fahrenheit, leading three Englishmen in their maiden fire-walk

ity. A woman ironing, he suggests, will
test the degree of heat by moistening the
finger and touching the iron. The mois-
ture on the finger creates a vapor cushion
which protects it temporarily from being
burned. Plumbers, he points out, are
accustomed to direct the flow of molten
lead with the bare palm of the hand,
and here the same principle applies.
Some moisture would be left on the body
of the fire-walkers after the preliminary
bath, he argues, since they probably do
not use towels, and this would continue
the supply of moisture after the first
moisture of the bath had evaporated.

The phenomenon described is well-
known to scientists as the “spheroidal
state of a liquid.” The liquid, in drops
(hence the word “spheroid”), floats on
a layer of its own vapor and, though it
does not itself reach boiling temperature,
it rapidly evaporates from its exposed
surface because of the adjacent heat.
Water drops dancing on a hot stove give
probably the most familiar illustration
of the spheroidal state.

Unfortunately, two objections stand
against this scientific phenomenon as an
explanation of immunity in fire-walking.
First, it would be impracticable. It would
be easier for a man to carry an armful
of live eels the length of a day’s walk
than to try to make a wet loin-cloth feed
a uniform supply of water down the legs
to the soles of the two feet, even if no one
were watching. Second, no fire-walker,
unless he had temporarily lost his mem-
ory of the effects of the first attempt,
would try this method a second time.
The reason will appear later.

Richard Martin, of San Francisco, de-
scribes his observations: “I once saw a
performance of fire-walking, and to my
mind there is no mystery at all.

“The fire-walking took place in the
South Pacific, in the island of Tahiti. It

was performed by a group of natives
from the island of Raiatea. Hearing of
the coming event, I questioned several
of my native friends for an explanation.
They all explained it upon superstitious
grounds, which I did not believe, al-
though I did not tell them so. I believed
that the laws of nature could be the only
explanation. I was convinced that if a
native could perform it, then I could do
likewise, in which I was partly wrong.
I made up my mind to attempt to do all
that the natives would do if nobody op-
posed me.

“The day of the fire-walking arrived,
and I found that a pit had been dug,
about 18 feet long, 12 feet wide, and
three feet deep. The bottom of this pit
was covered with boulders about 12 or
14 inches in diameter, such as may be
found in the bed of any of the streams.
Upon these boulders a fire of logs was
burning, with flames reaching about six
feet high.

“FIYHAT afternoon I returned to the lo-
cation and found a crowd of people
waiting. The fire had now been burning
several hours, and was being allowed to
burn itself out. The boulders were cov-
ered with red-hot coals, with low flames
above them. The natives now placed the
ends of long poles under the red-hot
boulders, turning and prying them up,
so that soon the red-hot coals were below
the boulders. This caused the surface of
the upper halves of the boulders to lose
their redness, but the lower halves re-
mained red.
“About six of the natives, clad only in
a cotton cloth around their waists and
reaching to their knees, now approached
the pit in single file. The leader carried
a bunch of long leaves in his hand. To
natives, this kind of leaf has a super-
stitious meaning. Reaching the edge of
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Courtesy Harry Price
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Reginald Adcock walking on a bed of embers having a surface temperature of
1472 degrees, Fahrenheit. The English tyro equalled the Orientals’ best feats

the pit the leader stopped and, turning
his face toward the sky, spoke in a loud
voice about two dozen words in the native
language. Next he stooped and, reaching
into the pit, struck one of the boulders
three times with the bunch of leaves. My
native friends told me that all this was
necessary to prevent the performers from
being burned. Without hesitation the
leader now calmly stepped with bare
feet on the hot boulders in the pit and
walked leisurely across its 18 feet, close-
ly followed by his associates. After cross-
ing the pit they repeated their walk in
the opposite direction. This concluded
the performance.

“AS SOON as the performers were out

of the pit, I stepped to its edge,
barefoot, to test the heating properties
of a boulder, as I had previously planned
to do. Extending one leg into the pit, I
placed my bare foot heavily upon a
boulder, then quickly removed it. I found
the conditions just about as I had ex-
pected. Immediately I stepped upon the
boulders and walked across the pit with
bare feet. Then I repeated the walk in
the opposite direction. Although I du-
plicated the performance of the native
fire-walkers, I admit that I did not do it
in quite such a leisurely manner; in fact,
I walked rather fast, and for a very good
reason! I then examined my feet and
found them uninjured, although they did
not feel as comfortable as could be de-
sired. Within two minutes after walking
on the stones, I repeated the perform-
ance, thus walking across the pit four
times. This second walk was a mistake,
because upon examining my feet again
I found a blister the size of a 25-cent
piece on one foot; also my feet were
twice as uncomfortable as before. The
boulders did feel very hot, as indeed
they were, but they were not unbearable.

“The boulders used were of the kind
that are characteristic of this group of
volcanic islands. They have the same
appearance as a rubber sponge and were
undoubtedly at one time molten lava
filled with bubbles of gas. This structure
makes them-ideal as poor conductors of
heat. In addition, the performer has thick-
ened skin on the soles of his feet.”

The stone-walking variety of fire-walk-
ing may permit as many as 25 steps. The
stones are heated red-hot but usually un-
evenly, because the flames do not play on
them evenly. Professor Langley ob-
served that the parts that were not red-
hot were nevertheless very hot. Even so,
stone-walking is not usually so severe a
test or so difficult a feat for the same dis-
tances as ember-walking, for here only a
relative few steps may be taken with
immunity. Usually, also, the embers are
hotter than the stones used in stone-walk-
ing. At least they are hotter than the
portions of the stones that are stepped
on, or else there are other differences.

ND now we reach the London investi-

gations, for the first time the active

participation of physicists, and the solu-
tion.

The University of London Council for
Psychical Investigation consists of ten
members, four of whom are professors.
Its Honorary Secretary is Harry Price
and its Laboratory is at University Col-
lege, in the heart of London.

A few years ago the Council decided
to look into the question of fire-walking
and authorized Harry Price to advertise
for fire-walkers. Letters arrived from
many who had seen fire-walking but none
wanted to try it themselves! However,
an (East) Indian magician, Kuda Bux,
a Mohammedan, turned up and stated
that he was a fire-walker. Tests were
planned. The following is quoted from
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one of two reports! on experimental fire-
walks. “The object of the experiments,”
Harry Price states in his report—the
first of the two—“was to ascertain if
Kuda Bux was immune from burning
when walking over the fire; if so, why?
Is fire-walking based on trickery? Can
anyone do it? Do the performers prepare
their feet? Can they convey their alleged
immunity to other persons? Do the
‘walkers’ prepare their feet with a paste
made of alum, salt, soap, and soda, as
has been alleged? Do they have to be in
an ecstatic or exalted condition? Do
they have to possess faith? Do they in-
ject an anesthetic into their feet? Do the
wood ashes form an insulating layer on
top of the fire, and thus prevent burn-
ing? Does the performer have to hurry
along the trench, or can he stroll? Does
he fast, or otherwise prepare himself—
mentally or physically—for the ordeal?
Kuda Bux stated that his immunity from
burns was due to faith. He also claimed
he could convey his immunity to another
and take him over the fire without in-
jury.”

TRENCH one foot deep, three fect

wide and 25 feet long was dug.
Three tons of wood were laid in it and
on the appointed day this was ignited.
After an hour and a half, a load of char-
coal was added, an idea of Harry Price’s,
in order to make a hotter, cleaner, and
smoother surface. After three and a half
hours from the beginning these fuels had
burned to a glowing mass of red and
black embers three inches deep. This was
too shallow, but the researchers were un-
acquainted with fire-walking and in this
and other ways on their first attempt to
provide suitable conditions they did not
quite attain the desired ideal. Kuda Bux
said he preferred at least nine inches of
embers. He could give no clear reason
for this but alleged that it was much
easier to walk on several layers of em-
bers than on a thin layer of fire. How-
ever, he walked.

Before the test Kuda Bux’s feet were
examined by Dr. William Collier, of Ox-
ford, who was present and pronounced
his feet normal. Swabs were then taken
and handed to a pathologist for analysis
but nothing was found. One- foot was
then washed, evidently as a check or con-
trol on the othér, in case of some sub-
stance having been applied.

Kuda Bux stood at the end of the
trench and muttered a prayer from the
Koran. He then stepped on the fire and
took four steps, each foot making con-
tact twice. He did not run, but walked

(Please turn to page 173)

¥“A Report on Two Experimental Fire-walks.”
Bulletin IT of the University of London Coun-
cil for Psychical Investigation, by Harry Price;
‘‘A Report on Three Experimental Fire-walks,””
Bulletin IV, by G. Burniston Brown, M.Sc.,
Ph.D.; respectively 5/- net and 1/- net, or $1.25
and $.25, foreign. Rooms of the University of
London Council for Psychical Investigation,
19 Berkeley St., Mayfair, London W.1, England.
Not available direct from Scientific American.



AN ELECTRICAL VOICE

Speech Created . . . Skilled Operation Requires
Long Training Period . . . Result of Research

UILT almost entirely of apparatus
used in everyday telephone ser-
vice, an electrical device which, un-

der control of an operator at a keyboard,
actually talks, is a development of Bell
Telephone Laboratories. It was designed
as a scientific novelty to make an educa-
tional exhibit for display at the San
Francisco Exposition and at the World’s
Fair in New York.

The Voder, as the device is known, cre-
ates speech. It is the first machine in the
world to do that. Individual vowels and
consonants have been made by a variety
of instruments, but they have never been
linked into connected speech. Seated at a
keyboard something like that of the old-
fashioned parlor organ, an operator can
carry on a conversation simply by press-
ing keys, singly or in combination. It
takes a good deal of practice and some
time to learn—not as much time as it
rakes the human to learn the mechan-
isms he is born with, but still quite a
while. And it talks with what might be
called a slight electrical accent. Never-
theless a skilled operator can make it
say what she wants.

Designers of the Voder provided it
with electrical equipment corresponding
to the two kinds of speech sounds. One
kind of sound is made by forcing the
breath through the mouth, past tongue,
teeth, and lips. Turbulence in the air-
stream sets up a hissing sound which
contains a great many vibration-frequen-
cies. Some of these are reinforced by
resonances in the mouth cavity; that is
the way in which are made all the sounds

Ten of the white keys each control a speech
sound; the eleventh is for volume. The three
black keys make the “stop” consonants. The
wrist switch changes from consonants to vowels

of speech when one whis-

[ 1)

pers, and such sounds as s,
“th” and “f.” In the Voder
there is an electrical hiss,
and with some of the keys
the operator can control its
quality so as to make those
sounds. Other keys make the
“stop” consonants like “d,”
“k,” and “p.”

Another kind of sound en-
ters into human speech, most
importantly in the vowels,
like “a,” “e” and “0.” It
comes from the vocal cords,
and is very complex and
somewhat musical. In the
Voder, therefore, there is an
electrical source of sound corresponding
to the vocal cords; and there is a pedal
for changing its pitch and for giving
to speech a rising or falling inflection
as desired. When the operator wants the
sounds made by the vocal cords, instead
of whispered sounds or consonants, an
arm rest switch is depressed. Then the
particular parts of this vocalized sound
which are wanted are selected by press-
ing the proper keys.

HE source for this sound is the so-

called “relaxation oscillator” which
gives a saw-toothed wave in contrast to
the smoothly rounded wave of a pure
musical note. This saw-toothed wave has
a fundamental note which gives the
whole sound a definite pitch. Broad
changes in this pitch mark the difference
between male and female voices; gliding
change of pitch over a smaller
range constitutes inflection.
The Voder may be posed as a
man or a woman by turning a
knob; it may state a fact, ask
a question, or emphasize a
word according to the motion
of its pedal.

When one talks, one shapes
his mouth cavity so that some
particular parts of the com-
plex sound come through
clearly while other parts are
suppressed and unheard. This
makes the difference between
the vowel sounds. For the
same purpose the Voder is
provided with ten keys. Each
of these controls the current
in a definite frequency range.

The Voder i
flection to synthesized speech from loudspeaker

- = S =

n operation. Foot pedal gives in-

Source of current for each attenuator is
an electrical filter which picks from the
saw-tooth wave one particular group of
its overtones. The Voder seems to speak
most understandably when unimportant
overtones are suppressed.

Considering all the keys, there are 23
different sounds available to the Voder
operator. By combinations of keys she can
mix these sounds and by the fingering
she can control the shading. All speech
sounds can be produced, but the number
any operator can make use of depends
on her finger dexterity; even granted the
ability, only long practice will bring
skill. '

The Voder is an outgrowth of funda-
mental researches in telephony carried
on in Bell Telephone Laboratories as
part of this program. Homer W. Dud-
ley, in the course of one of these re-
searches, developed a speech synthesizer
which could be controlled electrically
by a speech analyzer. When the Bell Sys-
tem exhibits were projected for the Ex-
positions at San Francisco and New
York, the synthesizer part of the appar-
atus seemed to offer possibilities for de-
velopment into a demonstration which
would have educational value since
through its use the formation of speech
sounds could be shown. Mr. Dudley and
R. R. Riesz thereupon constructed a
model which has been put into form for
exhibition by W. A. MacNair of the
Laboratories’ technical staff. Difficult
tasks of working out its linguistic possi-
bilities: and a technique for its opera-

- tion were undertaken by S. S. A. Wat-

kins, who developed a course of training
and instructed a corps of operators.
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BORINGTHROUGH A RAINSTORM

San Jacinto Tunnel, Part of Colorado River Aque-

HIRTY-SIX million gallons of water

pouring down through the rocks of

Mt. San Jacinto in Southern Cali-
fornia every day. ... Underground rain-
storms which beat unceasingly against
several hundred workers. . .. Solid rock,
shifting rock, and unconsolidated rock
which threatened constantly to fill the
13.2-mile tunnel being driven through
those storms. Yet hard-rock miners press-
ed ahead through the downpour, com-
pleting recently the dramatic job of bor-
ing the long hole through which even-
tually a billion gallons of water will flow
on its 392-mile journey from the Colo-
rado river to Southern California.

San Jacinto is one of 38 major tunnels
on the Colorado River Aqueduct system.
Totaling 108 miles in length, these have
constituted one of the biggest tunneling
jobs in construction history. Much of the
392-mile aqueduct system has been con-

duct System, Presented Engineering Difficulties . . .

Rock and Water . . . Pioneer Tunnels Driven Ahead

By LYNN DAVIS SMITH

Metropolitan Water District

structed without strenuous opposition
from the forces of nature; she seemed to
concentrate most of her might at one
point—Mt. San Jacinto. This spectacular
peak, which, with its foot in the desert
only 400 feet above sea level, rises a
sheer two miles into the air, is a fitting
spot for a show-down fight between man
and nature. For her principal weapon
against man, nature chose the very thing
that he will carry through that mountain
—water.

Water was encountered when sinking

Protected against falling rock fragments by “hard-boiled” hats, and against water by rain-
coats and boots, the drill workers pushed ahead in the hard rock through which water poured

both the Cabazon and Potrero shafts
from which the tunnel was to be bored.
Following several delays, construction
was started on large-capacity pumping
facilities at both shafts. These consisted
of large bottle-shaped chambers cut out
of the solid rock adjacent to the two
shafts. Batteries of pumps having a total
capacity of 29,600 gallons per minute at
Cabazon and 17,400 gallons per minute
at Potrero were installed in these cham-
bers.

Auxiliary controls on the surface were
provided so that the pumps, in their
water-tight chambers, could be operated
even though the tunnel should be com-
pletely flooded. Large steel pipe lines ran
from these stations to the tunnel head-
ings. The pumps continued to operate
until Cabazon holed through to the east
portal and Potrero holed through to the
west portal, after which the water was
carried through the tunnel and out at the
portals.

ITH adequate pumping facilities

installed, the hard-rockers once
more turned their attention to driving
headings. Work continued in the tunnel
24 hours a day, seven days a week, the
two exceptions being Christmas and the
Fourth of July.

Working in high-pressure water, four
to eight men were needed to change drill
steels. Holes at the bottom of the face
had to be drilled under water. Sticks of
dynamite had to be strapped to poles
and the poles wedged into the drill holes
so that the powder would stay in place
long enough to be fired.

The greatest amount of water encoun-
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tered at a working face was in East
Potrero, where it once reached a peak
of 15,800 gallons per minute. Oddly
enough, as though the old man of the
mountain had found that even this didn’t
stop the crews, the heading almost imme-
diately advanced into a dry section. So
decided was this change that the front
of the drill jumbo was completely dry,
while the back end was being doused
with 10,000 gallons of water per minute.

For the purpose of reducing the length
of time required to excavate the tunnel,
an additional access point was construct-
ed. This is known as the Lawrence adit,
and is located approximately midway
between the Cabazon and Potrero shafts.

This adit, which is a mile long, is built
on a 25 percent grade, and drops 1324
feet from its portal to its intersection
with the line of the main tunnel. The
adit was completed three months ahead
of schedule, and headings were imme-
diately started east toward Cabazon and
west toward Potrero.

About the time that construction of
the Lawrence adit was started, both the
Cabazon and Potrero headings were in
heavy going. The engineers then decided
to use pioneer tunnels paralleling the
main tunnel. These pioneers are 10 feet
square and were driven south of and
parallel to the main headings, which, by
this time, had both been angled north to
intersect the Lawrence adit. In bad
ground, these pioneers immediately prov-
ed their advantage. Being smaller, they
were driven faster and thus were able to
get considerably ahead of the main head-
ings. This made it possible to explore the
ground in advance and also to shoot
cross drifts over to the line of the main
tunnel, from which new headings could
be put into operation,

HEN the main heading at Cabazon

had crossed all known major faults
between Cabazon and Lawrence, and the
Potrero main heading was able to keep
pace with its pioneer, it was possible to
suspend pioneer operations, although all
equipment was still maintained, ready
for immediate use should heavy water
flows or broken ground again make its
use advantageous.

Throughout the course of work on the
San Jacinto Tunnel, the engineers were
constantly confronted with problems that
affected every man on the job and which
had to be solved quickly and efficiently
before the fight against nature could be
carried on.

Today, with rock-moving in the tun-
nel completed, it is impossible for the
average visitor—unless he himself is a
tunnel man—to realize the tremendous
odds that have been overcome in this
battle against the mountain. As he speeds
along on the tunnel train, mile after mile,
his principal impression is of the seem-
ingly unending length of the bore. The
scars of battle have largely been covered

A common sight during the boring of the San Jacinto tunnel was a downpour of water such as
this. At one time the inflow to the tunnel at the working face was 15,800 gallons per minute

over, for more than seven miles of the
tunnel have already been lined with con-
crete and completed.

His guide may stop the train in an un-
lined section and point out giant timbers,
16 inches square and standing together
“skin tight.” Here a few months, or a few
years, ago the heading was brought to a
standstill—for a day or for weeks—while
the hard-rockers battled water and heavy
ground. Ground so heavy that it crushed
huge timbers as though they were match-
wood, and bent and twisted heavy steel
ribs into grotesque shapes. It required the
heaviest timbers available, standing to-
gether as tight as they would go, to hold
the mountain in its place at such points

One of the outlets from the huge pumps that kept the tunnel relatively free from water. At
times, more than 36,000,000 gallons of water a day flowed into the tunnel through the rock
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and keep the tunnel clear of debris.

A little farther along, the train may
stop in a section where the visitor is told
that this is good ground, and here the
face was advanced 40 feet in a single day.
Here the gray granite stands clean and
unsupported, and the crews drove “full
face” with eleven drills working on the
heading at one time. Eleven drills work-
ing in a solid rock chamber, 18 feet
square, and each drill making more noise
than a machine gun!

But those noises are silenced now.
Drilis no longer sputter and rattle. The
big bore is finished except for lining with
concrete. Another few months will see it
ready to receive water.




AS ASTRONOMERS MEET

Among Themselves Astronomers Specialize On a
Wide Variety of Problems, and Then Meet Twice
Yearly to Tell Each Other About Their Researches

CIENTIFIC societies are sometimes
criticized for devoting their attention
to one narrow field: but anyone who

listened to such a list of papers as were
presented before the recent meeting of
the American Astronomical Society in
New York could hardly repeat this
charge. Half the range of human knowl-
edge seemed to be represented—from
the utmost limits of the Milky Way to
the internal structure of atoms; from
simple — and beautiful — photographs
showing the stars in their natural colors,
to the intricacies of mathematical the-
ory; from a star 100,000 times as bright
as the Sun to the feeble flash of meteors
—yet all had a- direct connection with
the science.

Beginning “at home,” we may note an
interesting report by Dr. Woolard of the
Weather Bureau on the influences which
modify climate. If the Earth’s surface,
like the Moon’s, had practically no pow-
er of storing up the Sun’s heat, the long-
est day of Summer would be the hottest,
and every night cold. Also the South
Pole in its midsummer would be the hot-
test place in the world. Storage of heat,
mainly in the ocean waters, modifies
this profoundly. In the deserts along the
Mexican border, the hottest temperature
of the year comes, on the average, ten
days after the summer solstice: on the
California coast near San Francisco the
year’s hottest weather comes
months later! A hundred miles inland,
the lag is very much less. When the great
major seasonal variations are so pro-
foundly influenced by local conditions, it
is no wonder that the minute and barely
measurable changes in solar radiation
connected with the sunspot cycle have
no practically perceptible effects.

Next in order of distance should come
Whipple’s studies of meteors from pho-
tographs taken at Harvard. If one turns
a camera on the stars for an hour or two
there is not one chance in a hundred that
a meteor bright enough to record its
passage will flash across the field of
view. But when the stars are systemati-
cally being photographed for other pur-
poses, two cameras, at Cambridge and
Oak Ridge, 25 miles apart, can be point-
ed at the same part of the sky—or more
precisely, toward a point 50 miles or so
up in the air, at the level where meteors
appear. Once in a while a meteor will
be caught and the converging lines
drawn from the two stations to points
upon its path suffice for an accurate sur-
vey of its position in space.

Moreover, by arranging a narrow re-
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volving shutter which cuts off the light
for an instant 20 times every second the
speed of the meteor on its path can also
be found. Four meteors recently ob-
served, whose lines of flight, when they
met the Earth, were almost parallel in
direction, were thus found to have al-
most exactly the same speed, relatively
to the Sun, and to have been moving in
orbits of nearly the same size and shape,
similar to those of short-period comets.
It is, of course, no news that meteor
swarms of this kind exist; but the obser-
vation of individual meteors with such
precision that their orbits may be ac-
curately calculated is something new,
and opens up an important line of regu-
lar work for the future. In particular, if
the orbits of meteors belonging to our
solar system can be calculated accur-
ately, it will be possible to be quite cer-
tain in other cases that meteors have
come in from interstellar space. Little
clear evidence of such invaders has yet
been secured, but more may be antici-
pated as the work goes on.

ARGE-SCALE photographs of the
Moon, showing very fine detail,
were described by Burns of the Alle-
gheny Observatory, and color-photo-
graphs of the recent lunar eclipse by
Stokley and by Hoffman. A more
unusual observation dealing with the
Moon comes from Mount Wilson. When
a star disappears in occultation, it
vanishes instantaneously, so far as the
eye can see—that is, within not much
more than a tenth of a second. Now the
Moon’s motion in the sky is about half
a second of arc in a second of time, or
07.05 in a tenth of a second. Even a huge
star like Antares, with an angular
diameter of 07.04, would disappear in
one twelfth of a second. But modern
electrical recording devices can observe
far more rapid changes. Putting a sensi-
tive photocell at the focus of the 100-
inch telescope, and connecting it by a
series of amplifiers with a device record-
ing on a rapidly moving film, Whitford
has found that the disappearance of the

3rd magnitude star 8 Capricorni was by
no means instantaneous, but took more
than a hundredth of a second. The
changes in light look at first sight very
strange—a slight drop, a rise a little
above normal, and then a rapid and deep
fall to disappearance. But this, too, was
anticipated. Since light consists of
waves, the shadow of a clean-cut straight-
edge is not perfectly sharp but is bor-
dered on the outside by faint diffraction
fringes, while inside the geometrical
limit the light falls off gradually. This
has been a familiar laboratory experi-
ment for a century—the fringes being
so narrow that they require a magnifier
to observe them. But with the shadow-
casting edge at the Moon’s distance, the
width of the first bright fringe is about
60 feet, and, as the shadow is carried by
the Moon’s motion, this will take about
one fiftieth of a second to pass over the
observing telescope. The exact calcula-
tion of the changes of light is com-
plicated, since the observing cell is sen-
sitive to light of very different wave-
lengths, whose effect must be separately
computed and added. When this was
done the observed curve agreed very
closely with the calculated. If the star
itself has a perceptible diameter, the
shape of the curve will be somewhat
changed; and there is hope that, in this
way, star-diameters too small to reach
in any other way may be measured.

One might suppose that when the oc-
cultation was almost a grazing one, and
the star disappeared obliquely behind
the Moon’s limb, the time-scale would
be drawn out and the observations in-
creased in precision. This would happen
if the Moon’s surface was smooth; but
the effective part of the Moon’s edge, at
a given moment, is not more than a quar-
ter of a mile long, and the surface is so
rough that this might be inclined at al-
most any angle.

Our nearest planetary neighbor, Ve-
nus, was the subject of a noteworthy
paper by E. C. Slipher of the Lowell
Observatory—the most experienced pho-
tographic observer of the planets. At
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her conjunction last November Venus
was only 3 degrees from the Sun. In this
position the planet’s atmosphere, illum-
inated by the Sun’s light coming from
almost directly behind, can be seen as
a luminous ring, completely surround-
ing the disk. This, again, is not a new
thing; it was first seen by Rittenhouse
in 1769, and has been observed several
times since. But the ring phase has
never been photographed before, nor
seen when Venus was so far from the
Sun. The clear Arizona air at the high
altitude has probably something to do
with this success; but only great ob-
servational skill could have succeeded
in getting successful photographs with
blue light as well as red, despite the
foreground of intense light from our
sky. The permanent record of this elu-
sive phenomenon should increase our
knowledge of Venus’ atmosphere. In-
deed, it already appears that the hazy
layer in it which is lit up brightly
enough to be seen in broad daylight was
of variable depth from place to place
and day to day.

VERY different side of planetary
study appeared in Brouwer’s an-
nouncement of a new.calculation of the
orbits of Uranus and Neptune. Our
present knowledge of the orbits of the
planets, out to and including Saturn, is
very accurate, but Neptune was dis-
covered in 1846, and had been observed
over little more than a quarter of its
orbit when Newcomb calculated the ex-
isting tables of its motion. Any minute
errors in the observations of this limited
arc would be greatly magnified in the
predicted positions for the unobserved
portion, and so it is no discredit to New-
comb’s work that his tables now dis-
agree by five seconds of arc with the
observed position. Most of this discrep-
ancy can be removed by small changes
in the assumed size and shape of the or-
bit, without seriously affecting the agree-
ment of calculation with the older ob-
servations. But to obtain tables which
may be trusted for prediction as long
as possible, it will be necessary to repeat
the whole laborious calculation of the
perturbations of Neptune by the attrac-
tion of the other planets—and also to
revise the present tables of Uranus, which
show smaller errors of the same sort.
The very extensive calculations can be
greatly shortened by the use of com-
puting machines of the punched-card
type, and the work will be done at the
bureau recently established at Columbia
University by the friendly co-operation
of the manufacturer of these machines.
Solar problems were represented,
among others, by Menzel’s suggestion
that the force which holds up the
prominences may be radiation pressure,
provided that the hydrogen lines in the
extreme ultra-violet (the Lyman series)
are bright in the solar spectrum. (We
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cannot test this directly, because the
Earth’s atmosphere is opaque to such
light.) This may explain also why masses
of hydrogen are observed to be driven
away from the Sun at nearly constant
speed, despite the powerful pull of
gravitation.

Coming to the stars, a series of papers
by several authors may be noted, dealing
with eclipsing variables. By careful ob-

&

As Professor Russell mentions in his
article, diffraction patterns usually
are so fine as to require magnifica-
tion to be seen. Here, however, is a
diffraction pattern made with a
straight-edge and much larger than
is common. It was photographed by
Prof. Mason E. Hufford, of Indiana
University,under arrangements com-
parable with those in which the
Moon is the straight-edge: The light-
source (monochromatic) was 110
feet .and the straight-edge 55 feet
from the plate. The result was as
many as 40 dark fringes visible on
the original plate. (The fine mesh
pattern on the illustration is an ex-
traneous feature due to reproducing
one half-tone from another half-tone
—in this case from the one publish-
ed in The Journal of the Optical
Society of America, December, 1937,
from which the photograph is taken
and in which other photographs of
broad diffraction bands are shown)

servation of stars of this sort we can find
out many things which can not be de-
termined otherwise.

For example, when the stars of a pair
are close together, they are pulled out by
their mutual attraction into egg-shaped
forms, with their long ends pointing to-
ward one another. When these bodies are
seen broadside on, half way between
eclipses, the total light is naturally great-
er than when they appear nearly end on,
just outside eclipse. From accurate pho-
tometric observations, we may find the
amount of this ellipticity. But theory
shows that the shape produced by the
tidal forces will depend not only on the
sizes, masses, and distance apart of the
stars, but on the distribution of density
inside them. A star with the material
greatly concentrated toward the center
will be less elliptical—other things being
equal—than a homogeneous mass. Cal-
culations on this basis indicate that the
increase of density toward the center is
small. But another effect of the elliptical
form is that, if the orbit is eccenttic, the
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point of closest approach of the stars will
gradually move forward along the orbit.
Sterne, of Harvard, from an extensive
discussion of the rather complicated
theory, finds that, for the two stars of
this sort which have so far been fully
observed, the density at the center must
be about 50 times the mean density.

A way out of the discordance appears
in a note by the present writer. The
theory of the escape of radiation from a
star indicates that, on an egg-shaped
star, the surface should be brightest at
the points nearest the center—where the
force of gravity is greatest—and least
at the ends. When we see the star end-on,
the less luminous portions fill most of
the visible disk: when it is side-on, the
brighter parts do so, thus increasing the
range of variation. Allowance for this,
and also for the fact that, like the Sun,
the star’s disk should appear brighter at
the center than at the edge, removes the
discrepancy.

Kopal, of Prague—now working at
Harvard—pointed out that, in some
eclipsing pairs, the observed ellipticity
effect is smaller than might be expected,
and explained this on the very reason-
able assumption that one star of the pair
had “broken away from the tidal control
of the other, and was rotating more
rapidly—in which case, though flattened
at the poles, it would not be egg-shaped.”
Hall, of Ambherst, presented observations
of our old friend Algol—in the infra-red
with modern plates—showing that the
loss of light at the principal eclipse, when
the small hot star is partially eclipsed by
its companion, was less, and that at the
other eclipse greater, than for visual light
—which adds confirmation to the proof
that the companion is redder, and there-
fore cooler, than the primary.

MCLAUGHLIN reported from Michi-
gan on the remarkable star Upsilon
Sagittarii. From the peculiarities of its
spectrum, which is like that of the super-
giant Alpha Cygni, but much “more so”,
it has long been suspected that this is a
very bright object. The interstellar cal-
cium lines in its spectrum are very strong
and from this McLaughlin estimates that
the distance is 2000 parsecs—6500 light-
years, and the absolute magnitude —7,
or about 60,000 times the brightness of
the Sun, and comparable with the bright-
est stars in the Magellanic Clouds.

Shapley, from the Harvard studies of
faint variable stars, has found evidence
that there are scattered stars extending
to a distance of at least 35,000 light-years
on each side of the plane of the Milky
Way. Though so remote they belong to
our system.

Though incomplete, this sketch of
what the astronomers told one another in
two days’ meetings may give some idea
of the present activity, and of its varied
range.—Princeton University, January 5,
1939,
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OLLUTION in streams tends to in-
Pcrease with population. New and

expanding industries produce an
irregular but progressive pollution in-
vasion of once clean streams, while an
increasing number of people seek recre-
ation in sports-fishing in National, State,
and local parks and forests and on pri-
vate estates and properties, and com-
mercial fishermen continue their age-old
efforts to obtain a “catch.”

The problem of stream pollution is,
therefore, of direct concern to those who
gain a livelihood in the fisheries indus-
tries, to consumers of shellfish and fin
fish, and to those who at intervals fortify
their health and strength with recrea-
tional fishing.

The value of the catch of 40 species
of edible fish, as reported by the U. S.
Bureau of Fisheries in 1934, was $70,-
905,000. About 73 percent of this income
was derived from species of fish that may
be subject in greater or less extent to the
effects of coastal pollution.

In the vicinity of large cities which dis-
charge sewage into tidal estuaries, the
damage is greatest. For example, near
New York City approximately 105,000
acres of productive shellfish areas have
been closed, including Raritan, Jamaica,
and Newark Bays, Kill Van Kull, Arthur
Kill, East River, Harlem River, Hudson
River as far as Yonkers, and portions
of Long Island Sound beyond the Con-
necticut line. Near Norfolk, Virginia,
approximately 38,400 acres, including
all of Hampton Roads, have been closed.
Some of the areas are valued at several
hundred dollars per acre. The cities of
Providence, Rhode Island, and Balti-
more, Maryland, located near important
shellfish growing areas, have spent large
sums for sewage treatment works. Where
the river carrying the sewage flows rela-
tively long distances before it reaches
the tidal estuary, as in the case of Phil-
adelphia and Washington, D. C., less
damage is done from the standpoint of
destroying shellfish beds because the
river has a chance to purify itself before
it reaches the shellfish growing areas.

NDUSTRIAL wastes, on the other

hand, sometimes objectionable in
high dilutions and difficult to treat, may
remain potent over long periods of time
and may affect both aquatic life and
domestic water supplies at relatively
long distances from the source of pollu-
tion.

While this subject is only one phase
of the broad problem of water pollution,
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Industrial Wastes, Sewage, Mine Waters Pollute
Rivers, Harbors . . . Fin Fish, Shellfish Serious-
ly Affected . . . Research Needed To Correct Evil

By L. M. FISHER
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Interstate Sanitary District No. 2, Washington, D. C.

it is important, since it deals with a di-
rect effect on public health in that shell-
fish have been involved more or less fre-
quently in the spread of disease. It deals
with an indirect effect on public health
in that trade wastes and sewage tend to
make certain valuable sea foods scarcer
and more expensive, thus depriving a
portion of the population of the benefits
of foods rich in iodine, iron, copper, and
other essential food elements and vita-
mins.

Among the causes of the progressive
but irregular increase in pollution of
streams by industrial wastes are the re-
establishment of the fermentation indus-
tries discharging exhausted mash, the
sudden growth of the cellulose textile
industry with its spent chemical wastes,
the development of the mid-continental
oil fields, and the gradual extension of
mining, the latter industry contributing
vast quantities of dilute sulfuric acid

Courtesy Conservation Department, State of New York
A sample of what stream pollution can do and often does. Millions of fish, some of
theni quite large, were destroyed in the Niagara River from this cause in one year

produced by the action of air and water
on exposed sulfur compounds in the
mines.

Twenty years ago, all the tributaries
of the Ohio River, with the single excep-
tion of the Monongahela, were alkaline.
Now the Allegheny in Pennsylvania, and
many of the streams in West Virginia
are acid most of the time, and the acid
line in the Ohio River is being extended
farther down each year, although the
mine-sealing operations recently under-
taken give promise of retarding this en-
croachment. Another invasion by trade-
waste pollution may be expected in
southern streams and coastal waters as
a result of the recently developed process
for manufacturing paper pulp from
slash pine, resulting in the discharge of
chemical wastes and paper fiber into our
streams.

While water is being polluted by trade
wastes throughout the whole country, the
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Courtesy West Viwginia State Iealth Department

Entrances to abandoned coal mines sealed to exclude air and thus prevent forma-
tion of sulfuric acid which has seeped into nearby rivers and acidified them

problem is more acute, generally speak-
ing, in the section north of the Ohio and
Potomac Rivers and east of the Missis-
sippi River which contains 65 percent of
the total urban population.

Sewage and industrial wastes affect
shellfish and fin fish directly in one or
more of several ways. They may decrease
the oxygen content of the water to a
point below which fish life cannot be sus-
tained (usually stated to be about 2 parts
of oxygen to a million parts of water).
They may destroy fish by increasing the
acidity, alkalinity, or salt content of the
water, or by introducing poisonous sub-
stances; or they may increase the tur-
bidity so as to exclude light and prevent
the growth of food. Again, they may de-
posit a blanket of fibers and waste ma-
terial on the bottom of the stream so as
to destroy the fish food found ‘there.
Some wastes impart disagreeable or re-
pulsive odors or flavors to fish or shell-
fish, and others produce unnatural dis-
coloration which makes the fish objec-
tionable to would-be consumers.

HE most frequent offenders in de-

creasing the oxygen content of wa-
ters are domestic sewages and those in-
dustrial wastes containing large quanti-
ties of organic matter, such as the scour-
ing water and milk wastes from dairies;
blood and offal from packing plants;
hulls, vegetable pulp, and wash water
from canning plants and beet sugar
plants; spent mash from breweries and
distilleries ; sawdust from sawmills; wool
scourings, grease, and dyes from textile
plants.

The polluting material which reaches
our streams in the greatest volume, and
which is detrimental to fish over the
largest stream-bed area, is probably acid
mine wastes coming principally from

coal mines. There are thousands of
mines, both active and abandoned, dis-
charging acid drainage which in the
aggrégate amounts to thousands of tons
of concentrated sulfuric acid daily. A
considerable reduction in acid from
abandoned mines has been effected in
recent years by a WPA mine-sealing
project sponsored by various state health
departments.

Discharge of sewage into our streams
or coastal waters, in addition to decreas-
ing the oxygen content of the water, may
result in forming sludge deposits on the
bottom, and films of grease and scum
on the surface, which tend to interfere
with the absorption of oxygen from the
air and to destroy small forms of aqua-
tic life. Not infrequently, sewage con-
tains industrial wastes and poisons, dis-
charged either by design or accident.
Such substances may cause great de-
struction to fish life—as occurred at
Buffalo, New York, in November and
December, 1937, when hundreds of tons
of fish, valued at more than a million and
a half dollars, were killed by the dis-
charge of poisonous industrial wastes.

Municipal sewage frequently contains
oil from garages and industries—in
some instances in sufficient amount to
interfere with fish life. In coastal waters
the principal sources of oil are probably
the bilge water of vessels, leaks in oil
storage tanks, refineries, and uncon-
trolled oil wells. The oil has a two-fold
effect on oysters and other shellfish. It
retards and interferes with the propaga-
tion of diatoms, which constitute the
principal diet of many mollusks; and it
reduces the rate of feeding by exerting
a narcotizing effect on the feeding mech-
anism. The water-soluble substances im-
part an oily flavor to the meat, rendering
sea food from oil-polluted water unsal-

able. It also destroys fish spawn and fry.

When domestic sewage reaches shell-
fish-growing areas in sufficient concen-
trations and freshness, it may contami-
nate the bivalves with disease-producing
organisms. In numerous instances, shell-
fish so contaminated have been held re-
sponsible for the spread of disease. The
most recent large epidemic of this type
in the United States occurred in the
winter of 1924-1925, when several hun-
dred cases of typhoid fever in Chicago,
New York, and other cities were ascribed
to contaminated oysters. The wide pub-
licity given this outbreak destroyed the
market for shellfish overnight, and the
Public Health Service was requested to
assist in restoring public confidence in
the safety of shellfish as a food. As a re-
sult of this request, the Public Health
Service formulated minimum require-
ments for the sanitation of the shellfish
industry. The various states have
adopted regulations at least equal to the
minimum requirements, and issue certifi-
cates good for one season only to shell-

“fish dealers who comply with the stand-

ards. These certificates are listed by the
Public Health Service as long as it has
confidence in the effectiveness ot the con-
trol measures of the various states, and
copies of the list are supplied to state
and local health authorities throughout
the country. Municipal health authori-
ties are usually quick to exclude from
their markets shellfish not obtained from
shippers on the lists of the Public Health
Service. This plan has been in operation
for 12 years and has provided effective
control.

HELLFISH grow extensively only in

protected coastal waters receiving
the runoff from large rivers. These areas
are definitely limited; they cannot be
appreciably increased or extended.
Hence, the character of the wastes dis-
charged into streams tributary to them
is of great importance. A number of
these areas are now so contaminated
with domestic sewage that shellfish can-
not be marketed from them directly.
Their existence is a constant threat to
the health of consumers in our coastal
states because of the surreptitious taking
of shellfish from them by individual
poachers.

Fiber wastes and chemical wastes con-
stitute the chief sources of pollution
from pulp mills. The fibers eventually
deposit on the bottom of streams a blan-
ket of imponderable material which
stops the normal growth of plant and
animal life.

Mercaptans, which are sulfur ethers,
or alcohols, found in the cooking process
in sulfate pulping operations, have a
very disagreeable odor and have been
found poisonous to fish in concentrations
as low as one part per million. They im-
pair the nervous system of fish so that
death eventually results.
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The waste liquor from sulfite processes
quite readily combines with the dis-
solved oxygen in the stream into which
it is discharged. It also has an acidifying
effect on the water and may introduce
compounds of a poisonous character,
such as the lignin salts.

Several detailed studies of the effects
of pulp mill wastes on oysters have been
made—among them one in Puget Sound

SCIENTIFIC AMERICAN

pulp mill waste in the water is the cause
of the failure of oysters to grow and
fatten in the upper part of the river and
that the elimination of pulp mill pollu-
tion is a prerequisite for the restoration
of the oyster industry in the York
River.”

At present the paper industry is en-
gaged in studies to discover useful by-
products which can be made from pulp

Symbolic of our great shellfish industry: a pile of oyster shells. Already
a number of large oyster beds have been abandoned because of water pollution

at Oakland Bay, Washington, and an-
other on the York River in Virginia.

In the Puget Sound study, it was found
that sulfite liquor, when added to sea wa-
ter in concentrations of 0.5 to 10 parts
per thousand, is decidedly unfavorable
to oysters, and in the laboratory pro-
duced death in from 2 to 29 days, de-
pending upon the concentration. The re-
port that followed the investigation
recommended that pulp mills using the
sulfite process should totally exclude
their waste liquor from waters in which
oysters are grown.

N the York River, Virginia, the oy-
ster industry has been declining
markedly during the past two decades,
according to reports, but it was not until
1935 that sufficient funds were available
to establish a field laboratory to make
systematic ecological observations and
physiological experiments. The results
indicate the existence of an environment
in the upper part of the York River that
is decidedly harmful to oysters; and
physiological experiments yield direct
evidence of the harmful effects of pulp-
mill effluent, reducing both the number
of hours of feeding and the rate. Oysters
taken from polluted areas in the York
River and planted in clean waters im-
proved markedly; glycogen content,
which fairly expresses the quality of the
meat, increased to normal levels. Shells
were strengthened by deposition of lime,
and growth was resumed.
The conclusion is reached by the Bu-
reau of Fisheries that “the presence of

mill wastes, as well as methods which
can be economically employed to keep
objectionable wastes from streams. As a
result of this research, sulfite waste
liquor may eventually become an im-
portant chemical raw material, and some
progress in reducing the quantity and
destructiveness of sulfate wastes is ap-
parently also being made.

Of the sulfite waste liquor, 65 per-
cent is fermentable. Bakers’ yeast is pre-
pared by neutralizing the waste liquor,
inoculating it with yeast, and allowing
this to grow under carefully controlled
conditions. Approximately 20,000 pounds
per week are being produced at one plant
in Nova Scotia, and equipment to dou-
ble the output has been installed.

In Washington, one pulp and paper
mill sprays the waste liquor down a stack
120 feet high, concentrating it to about
50 percent solids, and sells the product
as a binder for secondary roads. Con-
centrated sulfite liquor also has some
uses as an adhesive and forms the base
for most of the linoleum cements on the
market. It also can be burned in a man-
ner similar to fuel oil, but while this is
practical from the viewpoint of pollu-
tion prevention, it is inefficient from the
viewpoint of chemical utilization. Other
products, such as tanning extracts,
phenol, vanillin, and fertilizer material
can be obtained by precipitation meth-
ods, it is reported.

Industry is essential to the continued
existence of modern civilization. With-
out industry, present standards of living
could not be maintained. Practically all
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our wealth, as represented by goods,
is produced by industry. However, those
industries which provide food to sus-
tain life are basic and must exist before
the production of goods can be under-
taken. Because of this it seems reason-
able that we should be interested in tak-
ing such steps as may be necessary to
safeguard a natural food resource, re-
sponsible for producing such an im-
portant item in our food supply as fish
and shellfish; and further it seems logi-
cal to conclude that no private industry
should be permitted to damage or de-
stroy another existing industry by the
discharge of harmful wastes. The princi-
pal cost of carrying on research work to
discover profitable methods for utilizing
wastes or economical methods for dis-
posing of them harmlessly should fall
upon the industry responsible for their
production. It should be recognized,
however, that there is a large public in-
terest involved.

RESEARCH laboratories adequately
financed with public funds should
be able to evolve methods for recovering
profitable by-products. Patent rights
could then be issued to the government,
making the processes available to all
without the payment of royalties. It is
conceivable that in this way sufficient re-
turns to the public might accrue to repay
fully the expenditure. Money spent for
such work should not be considered as
just another form of government spend-
ing, but as an investment for the welfare
of the people, who benefit from a judi-
cious use of the country’s resources. The
principal source of public funds for
studying such a research problem
should, perhaps, be the industries them-
selves, but their contributions should be
supplemented by other public funds.

In all fairness, the issuing of sum-
mary orders to effect abatement of
stream pollution should be limited, for
the time being, to those industries for
the treatment of whose wastes feasible
methods are now available. Also, all
units of a given industry, regardless of
their location, should be required to
effect abatements simultaneously, so that
no single plant or group of plants would
enjoy an advantage over competitors.
Such a program calls for federal par-
ticipation.

To anyone who has noted the in-
creased demands of the public in recent
years for the effective cleaning of
streams and coastal waters, it must be
apparent that the time is rapidly ap-
proaching when an intelligent and com-
prehensive plan for dealing with the
problem must be evolved. If industry
and government co-operate in finding a
solution, it will be easier, less costly, and
less disruptive than if a thoroughly
aroused public, irked by delays and sub-
terfuge, finally insists on immediate,
drastic, and precipitate action.



RUBBER SAVES TREES

ODERN tree surgeons are leaning
more toward use of materials of a
highly resistant nature which will give
with the tree’s motions, will not harm the
tender growing cells by chafing, and will
at the same time permit the growth of
an even, natural roll or callousing of
the cambium layer over the filling. Rub-
ber has been found to be the most sat-
isfactory material to meet these exacting
requirements. Of over 5000 cavities that
have been filled with rubber, formed in
special interlocking strips, not one has
failed and all have healed rapidly. Con-
sequently, the use of rubber is spreading.

A filled tree is sightly and in some cases
its wounds are scarcely noticeable. Nature
soon completes repairs with healthy growth

Fitting an end of a strip. The
concave upper and convex
lower sides interlock all strips
in a cavity. The “T” on the
rear of the strip ties in with
the cavity-filling compound

Fitting a section of a more
recently designed strip. On
the rear face of this there is
only a single channel to in-
terlock with the filler. Rub-
ber may, of course, be used
in filling tree cavities in any
weather, thus giving it a big
advantage over other materials

The special, new machine which forces
melted, sterilized wax, by steam pressure,
into the cavity back of the rubber dam.
Rubber and wax effectively exclude water,
bacteria, and fungus and let the tree heal
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After a cavity is cleaned and dressed
with tar, sections of the specially com-
pounded rubber strips, cut to proper
length, are wedged into the clean opening

v

After the strips are wedged in tightly, a
motor-driven buffer rapidly takes away the
slightly projecting edges of the strips and
leaves a smooth, natural looking surface

Section through a cavity showing how this
process, developed by Goodrich research
men and Van Yahres Tree Service, permits
rolling growth of new wood over the cavity
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HERE is no need for any remarkable

machine, the brain-child of some

science-fiction author, to enable us
to peer into the fourth dimension.

But is there any fourth dimension into
which to peer? Or, if there is, isn’t time
the fourth dimension, and how can one
peer into time?

Time is sometimes treated mathemati-
cally as something like a fourth dimen-
sion, but time is “imaginary” in the
mathematical sense of involving the
square root.of minus one. The fourth
dimension which T am about to discuss
is a fourth space dimension, exactly like
the three—length, width, and height—
with which we are all familiar; and
standing at right angles to all three, just
as each of them stands at right angles
to the other two.

We need not agree as to whether or
not such a fourth dimension actually ex-
ists, or even could exist. Being three-
dimensional creatures, we could not
sense the existence of a fourth dimension,
even if there were one. We are like the
two-dimensional man of Dr. Edwin Ab-
bott’s story, “Flatland,” who failed to

Figure 1: A cube in perspective

grasp the significance of “upward.” But,
by the use of the familiar principles of
perspective, we can visualize exactly
what hyperspace would look like, if
there were such a thing as hyperspace.

For, in much the same way by which
perspective enables us to represent a
cube on a sheet of paper, the same prin-
ciples enable us to visualize the fourth
dimension (if there is any) by means
of three-dimensional figures.

The four-dimensional analogue of a
cube is generally known as a “hyper-
cube” or “tesseract.” But the word “hy-
percube” includes objects of more than
four dimensions, and so I prefer the
word “tesseract,” which applies specifi-
cally to a cube of only four dimensions.
A five-dimensional cube is called a “pen-
tact.” And so on.

Figure 1 shows the familiar two-di-
mensional picture of a cube. It clearly
demonstrates how easy it is to give an
accurate idea, in n—I dimensions, of
what an object of n dimensions looks

like.
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\]ISUALIZING

An Attempt to Peer Into the Fourth Dimension of

Space by Constructing a Three-Dimensional Model

or Analogy to be Used as a‘:Taking-off Point

Figure 2: Cube picture, isometric

There is another kind of perspective,
known as “isometric,” characterized by
the fact that no distortion of lengths
takes place. Figure 2 shows an isometric
picture of a cube.

By following the exact analogy of
what we did to get Figure 2, we can
make a three-dimensional model of a
tesseract. Figure 3 is a sketch of such a
model. But this sketch, of course, in-
volves using perspective twice in succes-
sion; it constitutes a two-dimensional
picture of a three-dimensional model
of a four-dimensional object—too far re-
moved from the tesseract itself to con-
vey a very clear idea of what a tesseract
really looks like.

We might just as well try to visualize
a cube from a one-dimensional represen-
tation of the cube. The two-dimensional

Figure 3: Model of a tesseract

picture of the cube (Figure 1 or Figure
2) gives us a pretty good idea of what
a cube is like; but a one-dimensional
representation (Figure 4) would be al-
most meaningless. Similarly, a three-
dimensional model of a tesseract would
give us a very good idea of what a tesser-
act is like; whereas Figure 3 gives us no
idea at all.

So it is suggested that the reader build
himself a cardboard model, by making
an enlarged copy of Figure 5, cutting it
out with shears along the outside border,
bending it on the lines, and then pasting
it together by the flaps. For convenience
in pasting, I have key-numbered each of
the flaps, and have given corresponding
numbers to the edges to which the flaps
are to be pasted.

Now, to digress for a moment in order
to discuss the number of points, lines,
and so on, in a tesseract, a pentact, and
others, let us start with no dimensions:
that is, a point. The one-dimensional
analogue of a point is a line segment,

Figure 4: Almost meaningless!

obtained by moving the point a short dis-
tance into the added dimension. This
motion gives us two terminal points and
one line.

The two-dimensional analogue is a
square, obtained by moving the line into
the added dimension, a distance equal
to its length. This motion doubles the
number of terminal points, and produces
four margin lines. The reason for this
last number is as follows. The original
line is one, this line in its new position
in the new dimension is one more, and
each of the two ends of the original line
traces a line by its moving.

THE three-dimensional analogue is a
cube, obtained by moving the square
into the added dimension, the same dis-
tance as in each of the former shifts. This
motion doubles the number of corner
points, thus producing eight. The num-
ber of lines equals twice the original
number of lines plus the original num-
ber of points: 12 in all. The number of
surfaces equals twice the original num-
ber of surfaces, plus the original num-
ber of lines: six in all.

Before proceeding to the tesseract, let



HYPERSPACE

By RALPH MILNE FARLEY, MA.

O many minds there is a
strong fascination in the
more uncommon, often bizarre
aspects of mathematics, of which
the geometry of hyperspace pro-
vides an example. From time to
time such mathematical articles
will be offered if the response to
the present one indicates a suffi-
cient volume of reader interest.
—The Editor.

us tabulate these results obtained thus
far:

Object Points  Lines  Squares  Cubes
Point 1

Line 2 1

Square 4 4 1

Cube 8 12 6 1

An inspection of the above table shows
us that (for the reason given under our
discussion of the square) each number
in any row is equal to the sum of twice
the number directly above it, plus once
the number diagonally above it to the
left. This consideration enables us to
compute readily the number of elements
of a tesseract and of a pentact, thus ex-
tending our table as follows:

Tesser- Pen-

Object acts  tacts

Cube 8 12 6 1
Tesseract 16 32 24 8 1
Pentact 32 80 80 40 10 1

Points Lines Squares Cubes

3 4
3 5
'~y
N\
)
e
12
0
o o

By use of the same technique, this
table can be extended indefinitely, to
show the number of elements in hyper-
cubes of higher order.!

Let us now consider our pasteboard
three-dimensional model of a tesseract.
Referring to Figure 2, we see that, in this
pictorial representation of a cube, three
of its six faces are invisible. They are
“within” (that is, behind) the three visi-

Figure 6: If a cube were transparent

ble faces. Similarly, in the case of the
cardboard model of the tesseract, 12 of
its 24 faces are invisible, being “within”
the 12 visible faces.

If, in Figure 2, we had represented a
transparent cube (see Figure 6), then
all six faces would have been visible.
Similarly, if the reader will fasten 32
matches together with sealing-wax, to

'Algebraically expressed, the number of ele-
ments of order a in a hypercube of order b is
2b-¢p1/al(b-a)!. The sum of all the numbers in
any row of the table is 3%,

2
4 6
(3
4
0
) 8
9 2
8
H
4

Figure 5: A reduced tesseract pattern. For convenience it may be enlarged

Figure 7: Building with matches

represent a projection of the 32 edges of
a tesseract, he will be able to see all 24
faces of all eight cubes which go to
make up this projection of a tesseract
into three-dimensional space.

To hitch these matches together, first
form two cubes, with one corner inter-
locked, as shown in Figure 7. Then,
using eight parallel matches set diagon-

Figure 8: Containing 32 matches

ally, run one of these eight matches from
each corner of the first cube to the cor-
responding corner of the second cube, as
shown in Figure 8.

As stated at the beginning of this
article, I am here expressing no opinion
as to whether a fourth space dimension
does or does not exist. We three-dimen-
sional humans are so three-dimension-
conscious that we never can answer this
question.

But the match-model of Figure 8 will
enable us to visualize exactly what a
four-dimensional cube would look like.
if there were a fourth dimension and if
we were permitted to peer into it.

[
Your Inferiority Complex—if you
own one—is the subject of an article

to appear in an early number.—The
Editor.
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How Mucu Svow?

NewScience of Snow Surveying. . . Quantity of Snow

AST winter, at 682 different locations
in the Rockies and high Sierras,
more than 30,000 exact measure-

ments of snow depth and water content
were taken, in order to estimate how
much water the mountain snowfields
would supply in the run-off during sum-
mer months. To make this survey cost
more than $100,000. On it was predi-
cated the expenditure, and saving, of
millions.

While the science of surveying snow
is still in its infancy, its extent and im-
portance are increasing rapidly. Ridi-
culed at first, in the last few years it
has taken on world-wide aspects. To
grasp its significance in our western
states, picture a series of snow-covered
mountain ranges that by their streams
make life possible in dry intervening
valleys. Abundant snow means abundant
water. Abundant water means power,
and cheap electricity. More important
still, it means abundant crops. Dearth of
snowfall in the mountains means dry
river beds in August, machinery stand-
ing idle, thirsty cattle, and dying plants.

In states where rainfall is fairly con-
stant the year around, extensive snow
surveys are for the most part still un-
known. But in states where no rain falls
from spring until late autumn, stream-
flow is the measure of life and pros-
perity. During years of drought the
stream-flow, even in the mountains,
sometimes drops to less than a third of
normal. In extremely wet years it rises
to three times normal.

Power companies build plants only
where they can be assured of enough
water, season after season, to turn their
turbines. Western cities need to know,

in the Mountains Determines Later Run-off Below

. . . Knowledge is Vital for Power Plants, Irrigation

By MYRON M. STEARNS and BLAINE STUBBLEFIELD

far in advance, whether or not the water
supply for their great aqueducts will
meet their demands. Cattle men turn
stock into valleys where they know grass
will remain green and springs will not
dry up. Flood control and soil conser-
vation districts alike need to know how
much water they may expect. And even
beyond that there are uses for snow-
knowledge for which few of us would
even think : how large the culverts should
be under new highways across the Utah
deserts; how deep the water will be in
navigable rivers like the Sacramento in
California; how far upstream salt tidal
waters will force their way, making the
current unfit for irrigating delta or-
chards.

O make the snow survey, state, fed-

eral, and private agencies join hands.
Some of the work is supervised by the
United States Forest Service, some by
the National Park Service, some by pow-
er companies. Some is done by cities, by
irrigation districts, by utility districts, by
private land and lumber companies.
California, like several other western
states, has a state bureau of water re-
sources. With a slender annual ap-
propriation of $15,000, the United States
Bureau of Agricultural Engineering

steps in and co-ordinates all the different

Mt. Rose Observatory, on the summit (10,800 feet) of Mt. Rose, in Nevada, where, .
in 1905, Prof. J. E. Church established the first western snow surveying camp
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reports into a single survey for the en-
tire mountain area from Mexico to the
Canadian border, and, with the co-opera-
tion of Canadian authorities, even be-
yond the boundary.

In April, forecasts based on the snow
surveys go on the main news-service
wires. Newspapers print them in full
They are carried in radio broadcasts.
Ranchers, hotel keepers, river men, or-
chardists, western salesmen of farm
machinery, automobiles, and almost ev-
erything else, store keepers, dwellers
along the great sand rivers of the

Evaporation pans used in snow sur-
veying. Hanging: Tree pan, ice pan,
and snow pan. Below: A core cutter
for filling the snow pan, and a false
bottom to raise the contained snow
above the level of the melted snow

Southwest—all take note and build or
modify their plans accordingly.

To determine the stream-flow of the
great Colorado River into Boulder Dam.:
snow surveys cover an area of more than
100,000 square miles along 330 miles of
mountain crests.

In 1931 the residents of the Humboldt
Basin were told that only 51 percent of
the normal snowfall had been found at
the source of their streams and that.
owing to lack of spring rainfall, dry
river beds and the like, they could expect
barely 10 percent of the normal run-off:
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no use of planting any late-maturing
crops in the Humboldt Basin that year.
(The Humboldt River rises in the moun-
tains of Nevada, and was described by
Mark Twain as being so small that the
Forty-niners could run and jump across
it for exercise, and then drink it dry to
cool off. He might have added that in
years of flood they could have sailed
over the entire valley for a thousand
miles.)

In 1934 the Utah Co-operative Snow
Surveys forecast a severe drought in the
Utah area. With this warning thus pro-
vided in time, diversion ditches were
hastily dug to bring water from Bear
Lake, on the Utah-Idaho border, to fore-
stall a part of the shortage. It is esti-

The height of the snow sampler in
the man’s hands shows snow depth

mated that, through the timely snow
surveys, a saving of nearly $4,000,000
was effected. This is the first time in his-
tory that a drought conference was
called before the drought.

The leading snow scientist in this
country is Dr. J. E. Church, of the Uni-
versity of Nevada, oddly enough a pro-
fessor of classics, although endowed
with the flaming scientific spirit of an
Audubon. That Dr. Church should be
teaching literature and art, instead of
science, is one of Fate’s ironies. En-
rolled as a youth at the University of
Michigan, he took the classical course
because he was told it was the hardest.
Upon graduation, he was offered a
chance to teach Latin at the young Uni-
versity of Nevada. He has remained
there, honored and contented, ever since.
But he was interested chiefly in geology,
in the beauty of the mighty Sierras, in
exploration, in snow.

In the middle of the winter of 1894,
on a dare, he climbed to the summit of
Mt. Rose, south of Reno, 10,800 feet
high. He attempted a winter ascent of
Mt. Whitney, highest peak in California
and the United States, only to be foiled
when near the summit by a layer of soft
snow above a harder crust. In 1904 the
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All photographs courtesy ‘Fhe American Geographical gmociety
At a height of 9000 feet at Contact Pass: A refuge hut and snow survey station
made of sand bags. A wall of rocks on the windward side prevents erosion

problem of the value of forests for con-
serving snow was being bitterly debated.
Upon his return from Mt. Whitney, Dr.
Church, because of his knowledge of
conditions in the Sierras, volunteered to
procure data. Under the vision of Presi-
dent Joseph E. Stubbs of the University,
and the enthusiasm of Samuel B. Doten,
later Director of the Nevada Agricultur-
al Experiment Station, which undertook
the task, the funds provided by the newly
created Federal Adams Act for research
were applied to the problem. Mt. Rose
Weather Observatory was born. There
was little besides hardship in the under-
taking, but it added to his snow-
knowledge, which most people still
thought utterly useless.

Then there came a winter of deep
snows—1906-1907. Lake Tahoe, which
lies in the Sierras between Reno and the
California plains, rose far above its
normal level. Cabins along the shore
were flooded, and boat landings were
carried away. Summer cottagers blamed
the power company which had erected
a shallow dam above the lake’s narrow
outlet. When other heavy snows im-
pended they threatened to dynamite it.
The power company then called in Pro-
fessor Church to aid them in guessing
how much water would descend into the
lake the following spring—and Ameri-
can snow surveying, for practical pur-
poses, was born.

HE depth of mountain snows has

been of interest for thousands of
years, but it was not until the late
‘nineties that Russian scientists began
melting snow to see how much water it
contained. Not its depth but its weight
determines what water will run off when
snow melts. In this country, in 1900,
Charles A. Mixer tried melting samples
in Maine. He wanted to forecast the
run-off of the Androscoggin River and
estimate how much of a stream there
would be in the spring to float out logs.
Only a short time later Robert E. Horton
in New York actually drove a tube into

the snow and weighed the snow core.

But early estimates based on depth
had not been accurate enough. Dr.
Church devised a measuring tube known
as the “Mt. Rose snow sampler.” It
consists of a long pipe, slotted along one
side so that you can look into it and
poke into it. The depth of snow is
measured by a scale on the tube. Then,
to determine the all-important water
content, the core of snow that has been
pushed up inside the tube in the measur-
ing process is carefully weighed. The
Mt. Rose balance records the net water
inches in the snow directly. Thus it is
possible to tell how much water there is
in a snow field.

Still the job of estimating the total
water content of a whole watershed was
too complicated. As a short-cut, Dr.
Church proposed finding out first what
the average snowfall in each region was,
by comparing records of different years.
After that, all they had to do was find
out each spring just how much more, or
less, than the average amount of snow
had fallen during the month. Half as
much snow as usual meant that half as
much water would run off next summer.
The system of measuring snow only in
terms of the average snowfall has now
also been universally adopted.

Actually, of course, many other fac-
tors enter in. For example, the condition
of the mountain soil on which the first
snow falls—whether dry and porous or
frozen after early rains—makes a great

* difference in the run-off. A succession of
clear, windy days during the period of
run-off may mean some loss of snow-
water through evaporation. A heavy
thaw in April, or a cold, late spring, may
change the order of run-off materially.

One year Dr. Church’s early proph-
ecies were nearly 50 percent wrong.
The expected high water did not occur.
To Dr. Church, nature had plainly inter-
fered and he prayed that she would re-
peat the trick. Lack of precipitation
during run-off was soon found to be the
cause. But the damage was already done.
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An irate irrigation project manager be-
came hostile, and federal funds were
withdrawn. Had it not been for Major
Paul M. Norboe, of the California State
Engineering Department, who had
enough vision to foresee how valuable
snow-surveying would eventually be-
come, much of the work already done
would have gone for nothing. As it was,
Major Norboe made an offer from the

A Mt. Rose snow sampler, slotted
pipe held horizontally in its balance

State of California to buy all the equip-
ment being abandoned, and continue the
experiments. Dr. Church accepted the
offer with a thankful enthusiasm such as
only a scientist can feel. He got Nevada
to combine in a limited way with Cali-
fornia in support of the snow-survey
continuation, and later on, when the
value of the work became more and more
apparent, the Experiment Station came
into the picture again.

The men who make the actual surveys
are foresters, water-men, mountaineers.
There are more than a thousand of them.
They have to be tough. Courses are lo-
cated at altitudes ranging from 6000 to
more than 11,000 feet. Climbing the
snow peaks of the Alps, in summer, for
fun, is hazardous enough; climbing over
the snow-fields of our western mountains,
in the dead of winter, to make hundreds
of careful, scientific measurements, per-
haps with the thermometer far below
zero, is more dangerous still.

Although the survey-men regard risks
and hardship as all in the day’s work,
they are never allowed to make their
trips alone for, without a companion, a
slip might mean even their bones could
not be found until spring or summer.
Mostly they work in pairs or, on longer
journeys, in threes. They are ordered to
maintain contact with each other at all
times. Usually they travel on skis or
snowshoes over snows that lie 10, 12,
sometimes 20 feet deep. In 1917 Mt.
Rainier had more than 27 feet. A record
depth was reported in 1911 at Blue
Lakes, source of the Mokelumma River:
36 feet, 2 inches.

Snow banks 30 to 50 feet deep are not

SCIENTIFIC AMERICAN

uncommon, and in the southern Sierras
one mountaineer, in summer, saw ax
marks on tree-trunks 35 feet above the
ground, where a trapper had blazed his
winter trail over drifted snow. In Oregon
one drift was found to be 110 feet deep.

Winter temperatures on the mountains
are formidable. When gale-driven they
wither the flesh. Near the borders of
Wyoming, Idaho, and Utah, 50 degrees
below zero is often encountered. Sixty-
two below was noted in Yellowstone
Park. In the Ruby and Wasatch Moun-
tains of Nevada and Utah, swings of 70
degrees in a single day are fairly fre-
quent: from 30 above zero, barely freez-
ing, at noon, to 40 below at night.
Climbing steep slopes over deep snow,
with heavy packs, the men sweat even
when the mercury is below zero; then,
stopping to rest, they have to be careful
not to freeze their hands or feet.

Shelter cabins are built for the sur-
veyors high on the ranges. They are
strong, in order to carry the great
weight of snow that may pin them down.
One snow surveyor in Oregon carefully
measured the snow on the roof of one
small cabin in the Cascades, and found
it to weigh almost 13% tons.

NOWED-UP cabins are sometimes

hard to find. To help locate them,
shovels are tied high in nearby trees.
Chimneys through which a man can
descend are built to save the work of
digging down to them. In some cabins, to
make sure they can be found, a pole is
left sticking up even higher than the
chimney.

Before a survey trip is ordered, weath-
er maps are studied as carefully as for
a transatlantic flight. When conditions
seem favorable the men are ordered out.
They go as far as they can by auto, and
sometimes a few miles farther on horse-
back. Then the real climb begins on foot.
Packs are kept as light as possible.
There is a snow sampler, a tube 21 feet
long. For ease in carrying, it is made in
three-foot sections that can be screwed
together. Care has to be taken not to
touch the tube with a bare, moist hand
when the temperature is very low; the
skin would freeze to it instantly.

Surveyors sometimes travel at night
to avoid the danger of slides. At Wagon
Wheel Gap, Colorado, one surveyor was
killed in a slide while his companions
were marking snow courses.

The snow courses are from half a mile
to three miles long, usually in the form
of a letter X. Measurements are taken
each year at exact distances, from per-
haps 20 to as much as 100 feet apart, at
points previously determined, with a
total of sometimes 100 samplings for an
entire course. Each course provided with
a shelter cabin means, as a rule, a three-
day trip—one day to get in, one day for
snow measurements, and a day to-get
out. Cabins are stocked with a variety
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of dried foods, in tin-lined bins to keep
out rats. “Freezing,” say the instructions,
“has no particularly detrimental effect
upon any of the above foods”—the list
runs from black tea to canned grape
fruit—"“during the first year.”

So important has snow-surveying now
become that an International Commis-
sion of Snow was formed in 1933, under
the presidency of Dr. Church, with more
than 170 prominent scientists represent-
ing nearly every country in the northern
hemisphere and a few from below the
equator. The first meeting was held in
Edinburgh in 1936, and Dr. Church was
re-elected president. Scientific papers
were offered that, in printed form, total
more than 800 pages. The second meet-
ing will be held this year in Washington.

Sweden, first European country to
adopt the Mount Rose system of snow
measurement and surveying, is inter-
ested in forecasting stream-flow for run-
ning logs to saw-mills. Southern Aus-
tralia surveys snow to forecast stream-
flow as a source of power. Switzerland
is studying the effect of snow on the
formation and movement of avalanche
and glaciers. England wants to know
more about the effect of snow on the for-
mation of incipient ice-caps. Denmark’s

A snow pan protected from falling
snow by a special covering or hood

problem is England’s in reverse: Danish
soil is too sandy and dry, so how can
further erosion of soil and snow be
checked? Finland is scrutinizing snow-
surveys from three different angles:
stream-flow for water-power, the rela-
tionship between snow and frozen soil,
its relationship with frozen harbors.
Esthonia, Latvia, Lithuania, and Russia
are all interested in the effect of frost
and ice on the winter flow of their
streams and the choking of intakes. The
rivers of all those countries are capable
of producing power—but they have to
be coaxed.

Our own Department of Agriculture
estimates that, through snow surveys
and the development of all possible
water conservation, the 18,000,000 irri-
gated acres of our western states can
eventually be increased to 50,000,000
acres, an area as large as England.



NOW HELIUM SAVES LIVES

A Mixture of Helium with Oxygen is Beginning to

Be Used by Physicians to Tide Respiratory Cripple

Cases, Such as Chronic Asthmatics, Over Their Crises

By NORMAN GOLDSMITH, M. D.

N infant lies gasping.
Something is blocking
"~ his air passages. With
each effort to breathe, the
spaces on his chest between
the little ribs become deep-
ly marked. He keeps grow-
ing more and more tired.
Soon he will stop trying en-
tirely. If there were only
some way to lessen the work
those tiny lungs must do.

Since 1934, there has
been a way—helium.

Most people think of
helium as an inert gas, dis-
covered in the Sun’s spec-
trum before it was found on
earth, whose sole use is for
filling dirigibles because,
even though heavier than
hydrogen, it is non-inflam-
mable and the ghosts of
the Hindenburg still haunt.

But there is another use.
Basically, air consists of 21 percent oxy-
gen and 79 percent nitrogen. Helium
weighs only one seventh as much as
nitrogen. Hence a mixture of 21 percent
oxygen and 79 percent helium possesses
certain interesting physical qualities.
Thus it has only one third the density of
air and, more important, requires only
about half the effort to pass through a
narrow orifice.

Now what has this to do with a respi-
ratory cripple like the infant referred to
or a patient with chronic asthma? It
means simply that if overtaxed lungs are
allowed to breathe a helium-oxygen mix-
ture, they need do only about half the
work as if they were breathing ordinary
air. To a well person this may not mean
much. Put him in such an atmosphere
and his voice will sound very high and
an ordinary whistle will reach a lofty
pitch, but that is all. For a patient with
respiratory struggle, however, anything
which takes some of the load away may
well mean the difference between life
and death.

It all started back in 1923, when
Charles Cooke received a patent for the
use of helium with oxygen for divers,

Courtesy Oxygen Equipment Manufacturing Company
Apparatus—cylinder, rebreather, tubes, and tent covering

patient’s head—for supplying the oxygen-helium

based on the lesser possibilities of this
mixture causing “the bends.” Then, in
1926, Sayers and Yant found that ani-
mals could be decompressed in a helium
atmosphere in one third the time neces-
sary for air.

The major contribution, however, to-
ward the treatment of patients was made
in 1934 by Dr. Alvan Barach of Colum-
bia University. To prove that the gas
was absolutely innocuous he kept mice
in a helium-oxygen atmosphere for two
months. The animals thrived and came
out of their artificial environment per-
fectly well. Following this, he turned his
attention to humans. Patients have been
in such an atmosphere as long as four
and a half days and, to prove that there
were no harmful effects, he has had pro-
fessional singers switch from one me-
dium to the other without ill effect.

In what conditions is the helium-
oxygen mixture of use? Asthma, certain
anesthesia difficulties, any obstruction of
the air passages, and asphyxia of the
newborn. If we take the infant who was
struggling so pitifully, with his rib
spaces deeply accented, and place him
in the helium atmosphere, his chest wall

mixture

smooths out and he breathes comfort-
ably. Or take the old man wheezing with
chronic asthma, his lung tissues so fa-
tigued that they react no longer to
adrenalin. Place him in the new atmos-
phere and he has time literally to catch
his breath. His apprehension diminishes
and he may be able to sleep.
Such treatment may be con-
tinuous for from one to five
days or intermittent—a few
hours each day. In grave
cases, such measures have
proved life-saving. Also, the
tissues again become able to
react to adrenalin and the
patient acquires a new lease
on life.

Now helium-oxygen is not
a cure. It is merely an aid
in the same sense that an
elevator is an aid to a per-
son with a bad heart or a
cane to one with a defective
leg. The mixture saves work
and, when the patient comes
out, the temporary rest may
give him enough strength to
carry on himself. Further
attacks for a while may be
less frequent.

How much does helium
cost? All helium is owned
by the United States government but spe-
cial dispensations have been made for
its use by practising physicians, an in-
teresting contrast to the government’s re-
fusal to sell the gas to Germany for a
possible war use. The gas is sold in cyl-
inders which contain about 200 cubic
feet, an ample quantity for one patient
for 24 hours. The charge for this is be-
tween $10 and $14, depending on freight
distances.

Distribution is through the same chan-
nels as oxygen, there being approxi-
mately 50 oxygen supply companies in
the New York area alone. The giving of
helium is more difficult than that of oxy-
gen since it is necessary to maintain the
actual concentrations of the two gases
without any inward leakage by nitrogen.
This is obtained by a special hood tent
which fits around the neck. Special ac-
cessories permit considerable salvage for
rebreathing, as shown in the illustration
on this page.

Already the helium-oxygen mixture
has been employed, in addition to New
York, in Washington, San Francisco,
Boston, Cincinnati, and at the Mayo
Clinic.
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BISKUPIN

By J. KOSTREWSKI

HE village of Biskupin is situated

in the northern part of Great

Poland, 65 miles to the northeast
of Poznaii and to the southwest of Toruf,
the capital of Polish Pomerania. Nowa-
days it is famous, not only in Poland but
throughout the world, for the remarkable
discoveries made in its vicinity by the
Poznari University Archeological Expedi-
tion. Excavations have been carried on
for four years, and have revealed the
ground plan of a prehistoric stronghold
which was built on a peninsula jutting
into the lake of Biskupin, on the surface
of a former peat bog, in the Early Iron
Age, between 700 and 400 B.c. but aban-
doned in consequence of its inundation
by the waters of the lake. The site was
covered with a thick deposit of sand
and mud, which protected the remains
against atmospheric influences, while
the dampness of the ground caused the
preservation in excellent condition of the
lower portions of the huts and the
wooden defensive works, as well as the
roads and breakwaters.

During the Bronze and the Early Iron
Ages a great part of western and central
Poland as well as eastern Germany was
inhabited by an agricultural people
known as the Urnfield people, of Lu-
satian type, and who are considered by
nearly all Polish prehistorians as an-
cient Slavonic. Being threatened with in-
vasion by the cist-grave and face-urn
people of Pomerania, who were probably
of ancient Baltic stock, they took refuge
in forts constructed of wood and earth
placed in inaccessible spots, for the most
part on islands and peninsulas. Noth-
ing but the necessity of defense can
have induced the prehistoric inhabi-
tants of the neighborhood of the pres-
ent Biskupin to establish themselves on
the damp and peaty peninsula extending
into the lake, which was both unhealthy
and unsuitable for building. This penin-
sula, surrounded on three sides by the
lake and cut off on the land side by a
broad strip of marshy ground, was fur-
ther fortified, as the excavations hitherto
made have indicated, by a wooden ram-
part filled with beaten earth, which was
carried round the whole site. This ram-
part was built three times, and each time
nearer to the center of the peninsula.
Only small fragments of the earliest and
northernmost have survived; it was
clearly destroyed by water. Later the
area enclosed within ramparts was re-
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duced and the first breakwater con-
structed, and within its shelter a second
rampart was raised. When this latter was
partially destroyed by fire, it was re-
placed throughout a considerable length
by a third, rather narrower, wooden
rampart eight feet wide, running parallel
inside and south of it, which however is
not continuous, but is interrupted by a
row of huts, because the old rampart was
well preserved at this point. It was con-
structed of beams, overlapping and
placed crosswise, chamfered at the inter-
sections for security, and supported by
piles driven in vertically on the inner
side. The result was two or three rows of
caisson-like chests, which were then
filled with stamped earth. Considerable
remains of the middle and latest ram-
part, in places as much as three feet
high, have been laid bare in the north
and east of the peninsula, while on the
south the rest of the rampart, which once
prevented access on the land side, can
even now be clearly identified.

LONG the middle rampart a row of
piles were driven in obliquely to
protect it against the undermining action
of the waves. Farther toward the lake
is a double row of similar piles, con-
stituting the oldest actual breakwater,
and beyond it again another, consisting
of seven or eight rows of great piles
driven obliquely into the edge of the lake
and strengthened by the imposition of

Photo by W, Korzka
Remains of wooden ramparts at Biskupin, surrounded by the expedition’s dyke.
Remnants of the earliest ramparts show at right—successive ones to the left

horizontal beams. The innermost of these
breakwaters is considerably lower—per-
hapstwo and a half feet—than the second.
Obviously, then, the original low break-
water had to be replaced by a new one,
higher and a little farther toward the
lake, owing to the rise in the water level.
Access to the rampart was facilitated by
a circular street running along the inner
side of it, and three great piles, driven
into the edge of this road at a point
where a sharp turn rendered it difficult
to build a house, seem to have sup-
ported a kind of gangway leading on to
the top. Within the latest rampart were
found heaps of stones, apparently laid
there to be hurled against an advancing
enemy.

The area thus fortified was occupied
by a populous settlement, composed of
from 80 to 100 huts, built on a layer of
birch fascines resting on the surface of
the peat-bog. The ground plan was laid
out in a masterly fashion which would
have done no discredit to a modern town
planner. In the area so far excavated
eight perfectly parallel roads or lanes
have been laid bare, running from west
to east and connected by an outer one,
running round in a half circle within the
rampart. These lanes were of corduroy
construction, that is to say, made of thick
oak logs. On either side of each street
were rows of wooden huts standing end
to end and actually touching. Indeed
there was frequently only a single com-
mon end wall. The huts were about ten
yards square, and their doors, sometimes
eight feet across, were always on the
south side, evidently serving to let in
light. These huts usually contained two
rooms; a main one with the hearth and
a vestibule, six or eight feet broad, which
took up the whole front. Sometimes, the
main space was divided into two com-
partments; one, smaller than the other,
having perhaps served for the accommo-




dation of cattle or as a sleeping-room.
To the right of the entrance, in the main
room, was the round (rarely square)
hearth, most frequently made of stones
and as much as six feet in diameter, but
occasionally of nothing but clay. The
floors were composed of wooden beams
resting on fascines of crossed or some-
times interwoven birch sticks and
branches, and were covered with a layer
of clay to diminish the danger of fire.
The stone hearths themselves were also
overlaid with clay, which preserved them
from being blackened or split by the
heat.

All the houses are built on the same
plan. At the corners are placed round
posts of pine, in each of which are cut
two vertical grooves, running the whole
length of the post, an angle of 90 de-
grees separating the one from the other.
Between these corner posts are flat ones,
usually of oak, with two vertical grooves.
Into these grooves are fitted, one upon
another, beams or rough-hewn planks
with flattened ends. In some of the bet-
ter preserved huts as many as three still
remain in position. The door posts were
also grooved on the outsides, their door
sides being smooth. At the bottom all
these posts were supported by cross
pieces running through them and pro-

At left center, entrance to a hut; at left top,
some of the ramparts and, at the extreme left,
part of the circum-peninsular road or street

jecting on either side, to prevent them
sinking in the peat-bog. This method of
building is still employed in various
parts of Poland, and even at Biskupin it-
self there is a peasant’s cottage con-
structed on exactly the same principle,
so it may be that an ancient building
tradition has been preserved for 2500
years. As the upper parts of the huts
have been destroyed, it would have

The Excavation of an Early Iron Age Village in

Eastern Europe Brings to Light Artifacts Showing
the Daily Life of a People of about 2500 Years Ago

been impossible to estimate
the height had not two or
three posts from destroyed
ones been preserved by be-
ing used a second time in
the floors or the lower parts
of the walls. Some of these
are 13 feet long, so that, al-
lowing for three feet in the
bog, the height of the walls
was probably ten feet.

A number of observations
go to show that the huts ex-
cavated at Biskupin are not
all of one date. Huts were
frequently destroyed by fire,
and new ones built on the
same site, in which case re-
mains of the old ones were
so far as possible incor-
porated in the new. In some,
therefore, we find two door
posts side by side, or two cor-
ner posts, or flat wall beams
from two separate huts that
were built in succession on
the same site; indeed there
are occasionally remains of
three huts built one after the
other on the same site at different
periods. Two floors and two hearths, one
above the other, are found comparative-
ly frequently, separated by a layer of
soil 12 to 20 inches thick, and there
are a few examples, especially in the
lower or northerly portion of the area,
of two or three levels in a strecet. In
either case the lower level, alike in hut
and street, is solidly constructed of thick
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Vertical view of two huts comprising three rooms; also the middle rampart

oak trunks while the upper is careless-
ly and hastily composed of thin birch
poles. These later road and floor sur-
faces are evidently to be connected with
some great flood which inundated the
settlement and compelled the inhabi-
tants to raise its level. When this set-
tlement was founded the level of the
lake must have been considerably lower
than it is today, even though it was
markedly lowered a few years ago by
the deepening of the Gasawka stream,
which runs through it. Evidence of this
is found in the fact that the hearths of
many huts which have been excavated
are now below the surface of the lake.
During the course of the settlement’s ex-
istence, however, there must have been
a marked increase in the volume of
water in the lake, due not only to local
causes such as the silting of the bed of
the Gasawka, but also to a general in-
crease of rainfall; for the researches of
paleobotanists show that in the Early
Iron Age the climate of Poland, in com-
mon with that of a considerable part
of Europe, was steadily becoming damp-
er and colder. Our excavations confirm
this for the northern part of Poland.
The influx of water due to the increased
rainfall seems finally to have become so
great that the inhabitants abandoned the
flooded site. But that which was a
catastrophe for them has turned out a
blessing for archeology. For, although
evervthing which was above water level
has been completely destroyed, the foun-
dations and lower parts of the huts
and the other constructions, covered with

155



156

ST A N

A reconstruc

water and earth, have been preserved
almost as they were left 2300 years ago.

This protective layer of sand and mud
has also preserved a large number of
tools, ornaments, and weapons used by
the ancient inhabitants, and even a few
pieces of furniture such as the lower
part of a family plank bed discovered
in one of the huts. Pottery especially is
very well represented. Besides coarse
ware there are some very beautiful,
richly ornamented specimens: for ex-
ample, incised vessels encrusted with
white material or painted with red ochre,
lumps of which have been found on the
site. Two vessels are decorated with
very conventional figure-drawings: a few
riders, and a hunting scene with sev-
eral horsemen and two stags. There are
numerous bronze objects: 40 pins, some
of them swan-necked, a few bracelets
and small rings, needles, fishhooks, a
razor, tweezers, double cone-shaped
beads, buttons, and many other objects.
Iron socketed celts, sickles, awls (one
of them still in its bone handle), needles,
a bridle bit and pins have been found;
as well as horn and bone awls, mattocks,
large hammers with square holes for
the handles, socketed spearheads, tanged
arrow-heads with barbs, smoothing tools,
and so on. Wooden implements include
swirling sticks, pestles, two kneading
troughs, pine bark floats for fishing nets.
The most interesting wooden objects are
a primitive plough, a solid wagon wheel
of Mercurago type, made of a single
block of wood, with a square hole for
the axle and two semicircular openings
cut out on either side, strengthened by
two strips let into the wood across the
grain, an oak axle from a cart, and three
wooden gratings, one of them lined with
wicker, which were doubtless used as hut
doors. Other finds include blue glass
beads, most probably imported from
Egypt, various stone implements such as
pentagonal celts, circular and triangu-

SCIENTIFIC AMERICAN

- .

tion of the northern part of the village, as drawn by W. Boratyuski

Showing the original method of con-
struction of the huts at Biskupin

lar tools the purpose of which is un-
known, but which may have been used
to smooth earthenware vessels or to pre-
pare hides, querns and grindstones, clay
implements for spinning and weaving,
whorls and loom weights, and clay toys.
The numerous carbonized grains of corn,
wheat, barley, millet, pea, and vetch
which have been found, and fibers of
flax, point to the agricultural character
of the population. The bones of domestic
animals found show the importance at-
tached to cattle breeding. Wild crea-
tures are represented mostly by the stag
and the hare, more rarely by the bear,
and occasionally by the wild boar, the
wolf, the fox, the beaver, the wild duck,
and the hawk. Fish bones occur but
rarely. Other occupations of the people
are clearly illustrated by the discovery
of clay molds for casting necklaces, pins,
and the like. They are all of the so-
called cire-perdue type, that is to say the
clay was plastered around the wax model;
and, after casting, the mold had to be
broken in order to get at the object. Such
models, for this process, have not hither-
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to been found elsewhere in Poland.

The excavations at Biskupin have
given us for the first time a conception
of the appearance of a complete prehis-
toric Polish settlement, and have thrown
new light on the material and social cul-
ture of the Urnfield people of the
Lusatian culture. Only a well-disciplined
body of men under energetic leadership
could establish such a settlement and
build it according to a unified and well-
thought-out plan. It has sometimes been
supposed that the Lusatian culture dis-
appeared as the result of over-refinement
and consequent decadence; but the dis-
coveries at Biskupin give us a very differ-
ent picture. The frequent occurrence of
horn and bone implements on a site dat-
ing from a period of the highest de-
velopment of the Lusatian culture, when
bronze was beginning to be superseded
by iron, offers a perfect analogy with the
frequent use of horn and bone imple-
ments by the early historic Slavs—be-
tween A.p. 600 and 1000—who also
raised similar strongholds and showed a
similar tendency to settle on low-lying
ground exposed to inundation. The most
striking fact is that huts of identical con-
struction are in use today over the whole
area once occupied by the Lusatian cul-
ture, especially in Poland. There are
some, indeed, quite close to our site, at
Godawy, on the east bank of the lake
of Biskupin and at Biskupin itself. A
similar hut, dating from the late Middle
Ages, was excavated in 1935 at Kcynia
in the district of Szubin, and another
dating from the 17th or 18th Century, at
Ostrowo near Gebice in the district of
Mogilno; and it may be therefore sup-
posed that the type has existed in Poland
continuously from the Early Iron Age
down to the present day; if this is true it
supplies one more proof of the Slavonic
origin of Lusatian culture.

HE complete examination of Bis-

kupin will take several years, for
the site covers over six acres, of which
only one third has so far been exca-
vated. The best preserved portion, it is
hoped, will be properly protected and
kept as an object lesson for future gen-
erations. The archeological expedition
lives on the spot in a camp of its own,
containing a workshop, a dark room for
photography, rooms for drawing, and so
on. The whole site laid bare is mapped
on a scale of 1:10 and several hundred
photographs have been taken from lad-
ders and from a balloon. The expedi-
tion has reconstructed two huts on the
original plan, one of which serves as a
museum, where the most interesting finds
are exhibited.

[ ]
Coming soon: The inside story of tele-
vision as it will be presented to the

American public in scheduled broadcasts
to start this spring.—The Editor.



FACTORY ‘MAGIC,

Ingenious Factory Process Solves Old Problem

. . . Lower Cost . . . Transformer is Significant

O basic change has occurred in the
design of the transformer, inert
device for increasing or decreasing

voltage of alternating current circuits,
for more than 50 years. Back in 1886,
at Great Barrington, Massachusetts, Wil-
liam Stanley developed and put into first
practical use a transformer which, except
for certain refinements, is the same in
construction and principle as those in use
today.

Now, however, a transformer devel-
oped by the General Electric Company,
embodying an entirely new construction
principle, has been placed on the market.
Although the operating advantages of
the new type transformer, as well as its
lower production cost, are economically
significant, the manner in which the de-
vice is made is the more intriguing.

The transformer is known as a “wound-
core” type and embodies the solution to
a design problem that has stumped the

Process begins with pre-wound

metal strip core on revolving post

All of strip is unwound from post
and is loose loop through window

best engineers in the field for years. Its
method of construction savors of the
magician’s stunt of linking together two
seamless (?) steel rings and, like the
secret to most tricks of legerdemain, is
unbelievably simple.

Unlike old-type construction, the two
sides of the wound-core’s oval-shaped
primary and secondary coils are each
encircled by a core consisting of a tightly
compressed, ribbon-like winding of thin,
silicon-content steel. Unless closely in-
spected, the core and coil assembly might
give the impression that two close-fitting
iron rings have been miraculously inter-
linked with the oval coil assembly.

Actually, the steel cores are spirally
wound about the copper coils by a spe-
cially developed machine which accom-
plishes the feat efficiently in a matter of
a few minutes, as compared with the
appreciably longer time required to
hand-assemble the L-shaped steel punch-

Post retracted, the inner end of
core strip is pulled in around coil

ings regarded as most efficient for the
core construction of old-type trans-
formers.

This accomplishment of winding the
cores about the coils seems like a process
that should present no great difficulty,
and it wouldn’t—except for the fact that
the pre-wound shape of the core must be
retained throughout the process. The out-
er turn of the core in its pre-wound form
must be the outer turn of the core after
it has been wound on the coils; and the
inner turn must likewise remain the
inner turn after the winding process is
completed. This precaution is necessary
because the spiral cores have been “set”
in their pre-wound shape by carefully
controlled annealing operations to retain
the superior magnetic qualities in the
steel. If the form of the core is too greatly
disturbed in the winding process, small
elastic stresses are caused and may in-
crease the electric losses in the core steel
by as much as 15 percent. Reversing the
order of the turns might increase these
losses as much as 25 percent!

In the winding process, the pre-wound
core is placed on a post adjacent to the
coil assembly on the special machine.
Then the outer turn of the spiral core is
passed through the “window” formed by
the coil winding, brought around in a
fairly large loop, and tack-welded to the
next underlying strip of the roll. By
means of a series of revolving rollers,
both the core and the large loop which
has been formed by its outside turn are
rotated. In this way the strip is unwound
from the post and simultaneously re-
wound about the coil in its original form.
The same operation is repeated on the
other leg of the winding, and presto!—
the transformer assembly has assumed
its misleading semblance of the linked
rings of the magician.

Outside rollers now roll the strip
into a tight spiral around the coil
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1 Foreign substances are re-

moved from the crude rub-
ber that will eventually become
part of one of your automobile
tires. In this machine the crude
rubber passes through close-set
rollers which chew the rubber
and expose many surfaces for
cleaning by a spray of water

4 Cotton now enters the pic-

ture. From it is made the
cord which, in the illustration
below, is being covered with
rubber, each individual strand
receiving its coating. Thus cord
and rubber are merged to form
the tire fabric. This type of con-
struction is considered to be an
important safeguard against tire
deterioration through heat gen-
erated when the tire is in use

RUBBER TO COTTON

Rubber Thoroughly Cleaned . . . Ingredients Mix-
ed . . . Cotton Cords Individually Coated With
Rubber. .. Wire Beads. . . Treads Extruded in Slabs

By A. P. PECK

Below: The cleaned raw

rubber is next worked in-
to a plastic condition, after
which it is combined with
other materials, necessary to
tire wearing qualities, in a
machine such as that shown

Among the basic machines in the tire manufactur-

ing industry is the rubber mill shown above. Here
the mixture made in the machine shown at the left is
passed between rollers so that the raw rubber and
the added ingredients are compounded thoroughly. If
this is not carefully done, mixing will be incomplete
and the finished tires will not be wholly satisfactory

5 Sheets of tire fabric, formed of rubber impregnated cords. are cut to specified

widths and angles as shown below. Practically all fabricnow u.  in tire construction
is cut on the bias on machines such as this to afford strength and flexibility, and hence
greater satisfaction and higher road safety for the ultimate consumer—the motorist

(3 ” ¥




TO rERES 7 Right: Preparing the

strip of rubber which
eventually will become
the tread of a finished tire,
bearing the distinguishing
design of its manufac-
turer. Here the rubber
batch is placed in the ma-
chine and extruded as a
slab of rubber of the de-
sired width. The tread is
then ready for application
to the completed tire body

6 The bead or edge of the tire is formed of woven

copper wire, incased in a sheath of rubber and fabrie.
There are approximately 137 feet of this wire in the
head used in an average size modern passenger car tire

8 Right: A skilled workman in one of the plants of

the B. F. Goodrich Company is assembling the vari-
ous parts of a tire built by the “drum” process. The
layers of cord are rolled smooth and the beads with
their re-inforcing strips are tied into the carcass. After
breaker strips, cushion, and tread are applied, the
drum is collapsed and the uncured tire is removed

Below: The forming chamber where

the tires built by the drum method
are shaped. The casing, as it comes from 1 Below: The shaped but uncured tires are 1 1 Below: Finished tires pass before a
the assembling drum (see 8, above), is here placed in steel molds where the tread group of inspectors whose sharp
placed in this chamber and a water bag  design will be impressed. Still in these molds, eyes detect any minor imperfections that
inserted by means of a ram. Pressure the tire is vulcanized by steam and hot water  might injure the serviceability of the tire
built up in this bag forces the tire into the
circular shape in whichit will be vulcanized
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"SCIENCE AND INDUSTRY
A MONTHLY DIGEST

INvISIBLE GLASS

LARE from reflected light, which

makes it difficult to see pictures
framed under glass at certain angles, has
been removed by a new process developed
in General Electric’s research laboratory
by Dr. Katharine B. Blodgett. By apply-
ing thin chemical films to the surface of

Dr. Blodgett demonstrating how the
anti-glare surface is put on glass

glass, Dr. Blodgett has been able to nulli-
fy or neutralize reflected light rays with
the result that pictures framed with glass
so treated appear as though there was no
glass at all, regardless of the angle of
view. The same is true with clock faces,
show cases, display windows; in fact, any
place where glare is caused by light re-
flections on glass.

The refractive index .of any type glass is
easily determined. This known, the process
consists of building or attaching to the
glass a very thin transparent film of about
four millionths of an inch, or exactly one
quarter wavelength of light, in thickness.
As light falls upon the film, rays are re-
flected from both the upper and lower
surfaces. With the film exactly one quar-
ter wavelength in thickness, those rays
coming from the outer or upper surface
are equal in intensity and opposite in
phase to those rays reflected from the
lower surface, and counteract one another;
thus no light is reflected.

“The process is still in a laboratory
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stage,” Dr. Blodgett explained. “At pres-
ent it has not reached such a stage that it
can be offered the public. However, we
are hopeful that we may soon do so.
“Glass is treated by dipping it into a
tank of liquid, on the surface of which is
a film of insoluble soap but one molecule
thick. As the glass is pushed down one
layer of the film becomes attached and
as it is pulled up another is applied. Thus

The clear part of this framed por-
trait is covered with the new in-
visible glass, the rest with ordi-
nary glass to show the difference

each immersion adds two layers of the
film, each but one molecule thick. The
dippings are continued until we have built
up about 44 layers which form a thickness-
of one quarter wavelength, or about four
millionths of an inch. We can measure or
determine the exact thickness of the film
at any time, although it may be thinner

than any substance we know of today, by
an optical process.

“The non-glare treatment of glass also
promises to have a wide-spread application
in the field of camera, telescope, and all
other type lenses,” Dr. Blodgett pointed
out. “It is commonly known that reflection
from the surface of any lens causes from
4 to 5 percent loss in the light transmit-
ted. Since this is true to both front and
back surfaces, there is a light loss of at
least 8 percent in each lens. With some
of the better type cameras, using three or
four lenses, the loss of light reaching the
plate or negative is 25 to 35 percent. With
telescopes and submarine periscopes,
where a larger number of lenses and
prisms are used, the light loss is still
greater. In some periscopes it is as much
as 75 percent.

“With the exception of the slight loss
by absorption in the glass itself, the film-
treated lenses would transmit 100 percent
of the light. With an actual test in the
laboratory, a piece of glass was treated
and by doing so we increased the light
transmission from 92 percent to 99.2
percent.”

WELDED METAL
SCULPTURE

WELDER, and a good one, is F. F.

Nichols of David City, Nebraska. Dur-

ing the summer he has little time for hobbies

but in the winter months he takes a hand in
some unusual creative work of his own.

No soap sculpture or basement workshop

Flgures created by weldlng
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carpentry for him. Turning away from re-
pairing castings of massive proportions, Mr.
Nichols takes up his oxy-acetylene welding
blowpipe, some steel welding rods and some
bronze ones, a few additional light sheets
of steel, and sets to work fashioning small
metal figures depicting life and action in
the old West. These figurines have a vitality
and vigor that might be found in the work
of a craftsman of the Renaissance. Yet the
hands and equipment that shape them are
the same that each year repair and fabricate
tons of heavy industrial equipment.

The solid body portions are built up with
a melted steel rod and then given a lustrous
coating of bronze with the bronze welding
rod. Exact blowpipe control of the direction
of the intensely hot flame and skilful manip-
ulation of the welding rod make possible
the careful shaping of each figure. The
patina, or surface color of the bronze coat-
ing, is obtained by varying the flame to get
different effects of shading.

AFTER DEATH

LECTROCARDIOGRAMS have

shown that the heart beats for
as long as half an hour after a per-
son 1is, to all appearances, dead.
The stethoscope is not reliable as
a means of determining whether
the heart’s action has ceased. Ar-
tificial respiration should be contin-
ued until rigor mortis sets in.—
Health News, New York State De-
partment of Health.
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Careful study has been made by a Naval Board of the coastlines of the United
States and its possessions. This Board recently made its report to Congress. The
above map shows the Board’s recommendations as to sites and types of bases
which are deemed necessary. Because of the desire to unify our defense plans,
most of these bases will be approved and construction work will be started without
delay. At least the nation can count on a vast extension of our system of air bases

LicaT-WEIGHT FREIGHT
CARs

NTICIPATING the need for light-weight
freight equipmeni, American Car and
Foundry Company has developed two new
designs of modern light-weight welded steel
freight cars. One is a 50-ton all-welded alloy
steel box car and the other a 40-ton welded-
riveted refrigerator car.

Low alloy, high-tensile, corrosion-resisting
steel has been used to the fullest extent prac-
ticable in both types of cars, the thickness
of plates and shapes being reduced to a
minimum while still providing adequate
strength. The light-weight of the box car is
37,500 pounds and that of the refrigerator
car 44,200 pounds. This represents a reduc-
tion in weight of approximately four tons
in each design.

New developments incorporated in the all-
welded box car include steel ends with extra
long corrugations extending around the body

end posts, steel doors of increased rigidity,
and a new design of under-frame having in-
tegral all-welded construction.

New developments in the welded-riveted
refrigerator car, in addition to those men-
tioned above, include ice bunker, ice hatch,
removable steel bulkhead, a unique and very
efficient application of insulation, and a new
and economical method of using dry ice in
combination with water ice.

SrAc IN GLASS

N India, where soda ash is relatively ex-

pensive, experiments have been made to
show that the slags of iron and steel plants
can be used in the manufacture of glass for
many common articles. The slag used is sup-
plemented by orthoclase feldspar. Reduction
in the cost of common glass, as made in
India, of as much as 50 percent is reported.
The glass has been used for bottles, jars,
tiles, and such articles.—D. H. K.

PERU’s Goop-WiLL OFFER

URING the recent session of the Pan

American Conference at Lima, Peru,
the New Orleans office of the Pan American
Society of Tropical Research received an
official communication from the Honorable
Pedro Recavarren C., Director of Agricul-
ture of the Peruvian Government to the ef-
fect that the people and the government of
Peru desired to make a good-will gift offer-

ing, to the citizens of North America, sub-
stantially as follows:

“In celebration and commemoration of the
successful International American Confer-
ence (Pan American Conference), at Lima,
Peru, South America, the people and gov-
ernment of Peru take great pleasure in of-
fering, through the good offices of the Pan
American Society of Tropical Research of
New Orleans, Louisiana, United States of
America, a free, good-will packet of seeds
of a beautiful native flowering plant of Peru.
This offering is an expression of the feeling
of peace and kindness that exists in South
America for the people of North America.

“The seeds offered are those of the Mutuy
o’ Pacte, which is a small plant, bearing
flowers of exquisite fragrance and exotic
loveliness, that is native to the mountains
and highlands of Peru. It is, therefore, hardy
and can be grown throughout the latitudes
of North America. The color of the flower
is a brilliant shade of yellow and the plant
blooms for two or three years.

“In connection with the free seed offering
of this beautiful Peruvian flowering plant,
a pamphlet will also be sent to applicants
that will describe the results attained by the
Pan American Powers at the recent Interna-
tional Conference at Lima, Peru, and also
will describe the country of Peru and carry
the message of good-will from the Peruvian
people and government to the people of
North America.”

This pamphlet and a packet of these seeds

Two new types of freight cars constructed of light-weight alloys
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will be sent to every person in the United
States and the Dominion of Canada who
desires them. There is, of course, no charge
and no obligation. Send your name, address
and a loose stamp to: The Pan American
Society of Tropical Research at New Orleans,
Louisiana. Eight hundred thousand seeds of
this Peruvian flowering native plant are
ready for distribution. Peru invites you to
write for your free packet of seeds and mes-
sage of good-will now.

FueL Tanks orF FaBric

HE Glenn L. Martin Company has now

developed an aircraft gasoline tank of
synthetic fabric which gives definite prom-
ise of being vibration-proof and thus insur-
ing higher safety and reliability.

In the “Mareng fuel cell,” as it is called,
the gas-tight metal fuel tank is eliminated.
Bags of treated fabric are designed to the
shape of the interior compartments of
wings, fuselage, or floats, as the case may
be, and are inserted in place somewhat as
inner tubes are installed in tire casings.
These fabric tanks, instead of being tailored
to fit their compartments exactly, are cut
to patterns which are slightly larger in
each dimension than the surrounding walls
against which they rest. This over-sizing is an

Above: One of the new
fabric fuel tanks for
aircraft, showing how
it is placed within a
metal compartment that
serves as a container

Right: Fabric fuel tanks
installed in a wing, be-
fore the bottom plate
is fastened in position

Lower right: The “shake-
table” set-up on which
airplane fuel tanks are
tested to determine the
resistance to vibration

important factor, as the fabric lining is thus
never subject to stretching or twisting. The
cell serves solely as a static, vibration-proof
container, all strains and stresses being
taken by the structure of the wing fuselage
or float.

Government specifications require that
airplane gasoline tanks shall be able to with-
stand not less than 15 hours of destructive
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vibration on a high-frequency vibrating
table, and 25 hours’ resistance is the highest
requirement in any service. Subjected to
this vibration the Mareng fuel cell withstood
700 hours of test unscathed, although to
make the ordeal more severe a rocking mo-
tion was also imparted to the machine. One
of our photographs shows the table to which
a high-frequency, low amplitude vibration
is imparted while the tank is undergoing
test. The arm at the right supplies the rock-
ing motion.

In another photograph is shown one of
the fabric cells placed loosely within the
metal compartment, which is subsequently
placed on the vibrating table. A third pic-
ture shows a three-cell fuel tank installed
in a plane wing.

Another advantage of the new type of tank
is that, if pierced by a bullet in flight, the
leakage of gasoline is relatively slow. Pierc-
ing treated fabric results in a slit, rather
than in a definite hole. Under the pressure
of the gasoline the slit tends to close. On a
foreign war-front, one of the new Martin
fabric tanks was pierced by enemy bullets.
Instead of the plane being immediately
grounded, as would be the case with con-
ventional metal tanks, it was able to return
to its base more than a hundred miles away.
Still another advantage, besides the elimina-
tion of gas tightness in the structure, is the
fact that corrosion of metal by gasoline is
no longer to be feared. Gasoline inside the
cells is not in contact with metal, and the
synthetic fabric is completely unaffected by
gasoline.

While the new development is perhaps of
more interest in military applications, it
should add greater reliability to commercial
aircraft likewise.—A. K.

SEAPLANE TERMINALS

HE Seaplane Flying Association wants

the C.A.A. to create a Division of Sea-
plane Operation to build seaplane terminals
and pertinent facilities. If we accept the Di-
vision of Private Flying, then a Division of
Seaplane Flying is equally logical. The ques-
tion of costs, and the effect of costs on the

national budget, is something which should
always be kept in mind, however, when a
new federal activity is suggested.

Even today the C.A.A. is not neglecting
the seaplane. Thus, its airport section is de-
veloping a new floating marker light, for
night operation of seaplanes and flying
boats. These lights have already been tried
out in the vicinity of Baltimore, Maryland,
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where a 3600-foot landing area was laid out
by mooring two rows of twelve lights each,
spaced 300 feet apart on the surface of the
waler. A series of experimental take-offs and
landings were successfully carried out within
this area with a Douglas Amphibian and two
Navy Consolidated Flying boats.

The construction of the light is very sim-
ple and effective. It consists of a 39-inch
streamlined airplane tire floating on the
water, through which a five-foot vertical
bronze tube is set in gimbals. A 25-pound
battery container is fixed at the bottom of
the tube and a mercury-vapor light at the
top. An anchor weighing five pounds is made
fast to the float with 36 feet of chain, so that
it remains relatively stationary in rough
water.

It is believed that the new system of water
lighting will reduce surface glare, give the
pilot a definite horizon, and indicate the
exact surface of the water. It will be inter-
esling to see how the system works out in
continued service.—A. K.

Our PosiTioN ¥
Ar DEFENSE

OREIGN governments are secretive in

matters relating to military and naval
aircraft—far more secretive than is our own
government—and no comparison of foreign
air fleets and of our own air fleet is entirely
sound. But this is what may be deduced
from reports of competent American ob-
servers of the European scene, such as Igor
Sikorsky, Paul Johnson, and others: In pro-
totype airplanes—that is to say, airplanes
which are types and not yet in large produc-
tion—we can match anything that England,
Germany, France, or Italy has to show us.
If some single-seater fighters in England and
Germany are faster than ours, this is only be-
cause our single-seater fighters confront
longer distances in service and have to carry
much greater fuel supplies. Otherwise, in
bombers, multiplace fighters, navy patrol
boats, or what not, we are either unsur-
passed or definitely ahead. But when it
comes to actual airpower, and current pro-
duction of military aircraft, then it may be
said that we lag behind, particularly behind
Germany.

Mr. Johnson, with considerable evidence
to back up his statement, rates the actual
air powers of the great nations as follows:
Germany, 10; Italy, 6; Great Britain, 5; the
United States, 4; and France, 2. C. G. Grey,
in Jane’s “All the World’s Aircraft,” dis-
misses Russian aviation as negligible, and
social experimentation on a vast scale seems
to have reduced French strength and current
production of aircraft to a very low level.

It is quite apparent, then, that the Admin-
istration is fully justified in seeking a great




MARCH - 1939

increase in our air forces and the building
of 9000 to 12,000 airplanes in the next two
or three years. While the program is ambi-
tious, the productive genius of the United
States will undoubtedly be equal to the task.
Where we may find greater difficulty is in
training flicht personnel, and in getting
enough mechanics for maintenance and oth-
er ground duties. Without adequate ground
forces, the mightiest air fleet is help-
less.—A. K.

PrROPELLER PROGRESS

HE year 1938 was remarkable for many
aviation achievements such as the
“hydromatic” controllable pitch propeller
which keeps the engine running at one par-
ticular speed, and at the same time allows
the constant speed to be set at any desired
revolutions per minute; the electrically
controllable propeller; the fully feathering
propeller in which the blades can be set
edgewise when an engine is out of commis-
sion; and the development of a system in
which an engine drives one airscrew to the
right and another to the left so that engine
torque effects are eliminated. In addition
to all these advances, the propeller engi-
neers are keeping a jump ahead of the game
by building airscrews large enough, yet not
too heavy, to absorb the power of the 2000
horsepower engines which are just around
the corner.
One of our photographs shows a Hamilton

Latest in propeller design

Standard 17-foot hydromatic propeller, the
largest propeller ever built, designed for use
with airplanes which are still in the drafting-
room stage. This 17-foot giant dwarfs the
11%-foot airscrew now in use on the Doug-
las DC-3 transport. The largest metal pro-
peller actually in use is the 14-foot airscrew
employed on the new Boeing 314 flying
boat—A. K.

C1viL AERONAUTICS
AUuTHORITY

FTER some preliminary confusion, un-
avoidables in organization, the Civil
Aeronautics Authority has got into its stride
and is doing good work. Perhaps the most
significant innovation of the Authority is
the creation of a Division of Private Flying,
with Grove Webster as its chief. Mr. Web-
ster will attempt the simplification of air
regulations affecting the private flier; de-
velop standardized methods of ground school
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and flight instruction; maintain contact with
private fliers throughout the country; and
in general promote popular flying.

One of the most important tasks facing
the new chief is to help in the provision of
inexpensive flight instruction. College stu-
dents as a class are excellent flying mate-
rial, and are just at the right age—old
enough to have discretion, young enough to
pick up flying quite readily. But they are
not at the earning stage, and parents refuse
to provide the 200 or 300 dollars necessary
to learn to fly. If Mr. Webster can help the
formation of clubs, arrange for payments
to those who have soloed or otherwise reduce
the financial liabilities of a college boy
learning to fly, he will undoubtedly increase
the number of amateur pilots by thousands.
It will be interesting to see what policy is
finally evolved.—A. K.

TESTING AIRCRAFT

EncINEs oF 3000

HoRSEPOWER

-ATRCRAFT engines are constantly in-

creasing in power, and the Wright
Aeronautical Corporation is putting into
production double-row Cyclone engines rated
at 1500 horsepower, the highest ever accord-

ed an aircraft engine of any type by the °

Civil Aeronautics Authority. And, of course,
the engineers and constructors will not stop
at even this immense power.

These powerful prime movers are based

One of the sound-proofed control
rooms from which engineers observe
airplane motors on test. Left: The
flexible cable mounting or supports
of powerful engines in their test cells

on the most exhaustive research, and among
other problems there is that of testing, par-
ticularly of testing many powerful engines
simultaneously for long periods of opera-
tion. To meet the situation, a building has
been constructed, enclosing a battery of 14
test cells, each of which is capable of test-
ing an engine up to 3000 horsepower, swing-
ing huge propellers up to 20 feet in diameter.

One of the most interesting features of
the new equipment is the investigation of
air effects on the engine under high-speed
flight conditions. When air enters the car-
buretor at 200 miles an hour, there is a
powerful “ramming” effect. A blower con-
nected to the carburetor air intake enables
the test engineers to simulate this “ram-
ming.” The blower is also equipped with con-
trols by means of which the air fed to the
carburetor may be “thinned” out to simu-
late flight at high altitudes. The air may also
be heated or cooled to represent varying
atmospheric conditions.

The test cells are built in pairs and are
separated by control rooms on each side of
which are tables on which are mounted the
throttles and a variety of instruments for
checking power output, fuel and oil con-
sumption, cooling, and so on. A glass window
above the instrument board gives the test
engineer an unobstructed view of the test
cell and the engine.

Soundproofing is another problem. The
inhabitants of Paterson, New Jersey, used to
complain bitterly of the unendurable noise
created by engines undergoing test. The
walls of the building are now so massive
that no noise can penetrate them, but the
inlet and exhaust air must be rendered in-
capable of spreading sound waves into the
surrounding atmosphere. Hence the towers
at each end of the test cell, which extend 30
feet above the ground, are provided with a
great concentration of sound-absorbing ma-
terial. The offices of the test engineers are
also most carefully sound insulated.

A new method of mounting the engines
has also been developed which simulates
actual flight conditions much better than the
ordinary framework of structural steel bolt-
ed to the floor. A steel tube is used instead.
This tube is suspended from the ceiling
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by four cables and anchored to the floor by
two more. Cradled in rubber, these cables
provide a flexibility in the engine mount
which could not be obtained with a rigid
test stand. They also prevent the transmis-

sion of vibrations to the walls of the struc-
ture.—A. K.

X-Ray Tire INsPECTION

ITH the attention of every safety or-
ganization and every safety official in
the nation concentrated on ways and means
of making street and highway travel safe for
America’s 30 million motor vehicles, The
Firestone Tire & Rubber Company an-
nounces the introduction of a new motoring
safeguard—the tire X ray.
This new application of the X ray, a bene-

Looking through a tire

factor of man ever since its discovery in
1895, will enable car owners to checkmate
most of the 40 million flats that are now
occurring annually. With this equipment
only a few minutes are necessary to X ray
a set of tires. The operation is simple. No
pictures are taken. The owner looks directly
through his tires without removing them
from the wheels.

In an experimental test, engineers X rayed
the tires on 100 automobiles. The tire X
ray revealed that 99 percent of these cars
carried one or more hidden tire dangers. A
further investigation of 2000 worn tires pro-
duced 2049 nails and tacks, 2099 pieces of
glass, and 2197 pieces of rock and small
stones which had become lodged either in
the tread or deeper in the body of the tire.
In addition, a considerable number of tires
showed breaks in the cords as well as other
defects that would have eventually resulted
in a flat, or possibly a blowout.

Detection of these under-cover hazards
with the Firestone tire X ray is a simple pro-
cedure. The automobile is elevated several
inches above the floor and the tire X ray
is rolled under one wheel. Protective flaps
are adjusted to confine the rays to the sec-
tion of the tire that is being inspected. The
operator turns a crank which rotates the
entire wheel. When any foreign object or
defective section of cord is revealed, it is
immediately spotted, automatically marked,
and the inspection continues. Once located,
the foreign objects are quickly extracted
with special tools after the tire X-ray inspec-
tion has been completed.

In addition to its value as a safety factor,
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the use of the tire X ray adds mileage life
well beyond the normal expectancy of a tire
that does not receive X-ray inspection. Glass
and nails in the tire body, agitated by every
revolution of the wheel, weaken the body
structure. After miles of travel in this con-
dition the tire is permanently injured, even
though the tube itself may have remained
intact. Thus tire X ray is not only a life
saver. It is a money saver.

RESEARCH

ON industrial and engineering re-

search there was expended dur-
ing 1938 about $180,000,000, ac-
cording to an estimate by Dr. W.
A. Hamor, of the Mellon Institute.

PeEELING PoTATOES BY
FrLAME

RUDGERY and waste are being taken

out of peeling potatoes by a new pro-
cess in which the tubers are exposed for a
few seconds to a flame temperature of 1750
degrees, Fahrenheit. This almost instanta-
neous heating of the peel blisters and chars
it so that a high-pressure water spray can
remove it completely from the potato. Eyes
and blemishes must be removed by hand
subsequent to peeling. This process is being
applied to potatoes and other vegetables for
hotels and restaurants using large quanti-

ties.—D. H. K.

WireLESs RECOrRD
PrLAaYER For Rabios

EVELOPMENT of a wireless record
player which combines in compact
form the virtues of a fine phonograph and
the flexibility and control advantages of the
modern radio receiver has been announced
_ by the radio division of the General Electric
Company.
The new record player was designed to
meet the demands of the modern home for
a musical instrument which will play with-

Self-contained wireless record play-
er for use with any radio receiver

out interruption the outstanding recordings
of the day. No sound issues from the cabinet
of the record player itself during its opera-
tion; the automatic electric sound reproduc-
tion and control devices of an existing radio
receiver are employed, thus utilizing the
owner’s previous investment to greater ad-
vantage. Despite this use of the home radio
receiver, however, there is no wired connec-
tion between radio and record player, a fact
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which makes the performance of the device
almost uncanny to the observer.

This accounts also for the flexibility of the
record player since in practice it can be
used effectively with any radio within hear-
ing distance. From a single location in the
home, where it is plugged into the household
circuit, the music from records being played
can be heard from a receiver in the central
living room, or from small sets in a play-

With no connecting wires

room, or in upstairs bedrooms, or on an out-
side terrace. .

Most radio receivers built by General
Electric for 1939 are equipped with a special
key, or button, which is pressed when the
record player is in operation. This makes
available an unoccupied section of the broad-
cast band. On other sets, however, it is only
necessary to set the dial at a “dead” spot
in the broadcast band, with the power on.
The record player acts as a small broadcast-
ing station, transmitting the electric impulses
represented by the record to the radio re-
ceiver, whence they emerge as sound. Pro-
vision is also made in the new record player
for the attachment of a small microphone,
enabling users to “broadcast” to their own
radio, from which their voices emerge.

INEXPENSIVE AIR FILTER

ESIGNED primarily for removing pol-

len from air, but equally effective for
removing dust, soot, and lint particles, is a
new low-priced air filter offered for home
and office by Norris Industries, Inc. Tests in
a hospital room show a pollen count of 1159
outside to be reduced to three per cubic yard
inside.

The purifier comprises a weatherproof cas-
ing with two Burgess filters, and fittings to
make it adjustable to all but casement win-
dows. By using any ordinary 10-inch house-
hold fan, which is placed inside the casing,
200 cubic feet of air per minute are driven
through the filters. Through a unique ar-
rangement of louvres in the sides of the cas-
ing, air from the room is re-circulated and
cleaned. Thus 125 cubic feet of fresh air
are drawn from the outside and filtered,
while 75 cubic feet are being re-filtered to
maintain dust- and pollen-free surroundings.
Unless operating in very dirty surroundings,
filters may last a season, but can be replaced
economically.

TEMPERATURE
CONTROLLING METAL

NEW alloy of iron, nickel, chromium,
and silicon developed at the Battelle
Memorial Institute has the remarkable prop-
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erty of losing its magnetism at a definite
temperature which can be predetermined be-
tween 1100 degrees, Fahrenheit and —150
degrees, Fahrenheit. At the critical point,
where the metal loses its magnetic proper-
ties, it goes through a phenomenon to which
the word “shivering” has been applied;
when this occurs it can be utilized to control
electric circuits or operate other tempera-
ture controlling devices. The temperature at
which this change occurs in the metal is
established by the proportion of the various
constituents in the alloy.—D. H. K.

NozzLE FOR ALL
CrAssks oF FIREs

NEW type of nozzle that is especially
desirable for general use on fire-hose
lines because it permits the use of water
in large quantities for extinguishing all
classes of fires, including fires in oils and
in live, high-voltage electrical equipment,
has been developed by American-LaFrance-
Foamite Corporation, manufacturers of fire
protection equipment, Elmira, New York.
This new device, which is known as the
Poweron nozzle, discharges water in a
discontinuous spray that is especially ef-
fective for fire-fighting purposes and does
not conduct electricity. It cannot be ad-
justed to throw a solid stream of water.
Tests conducted by the Underwriters’ Labo-
ratories showed that the nozzle is suitable
for use on equipment carrying current at
voltages as high as 250,000.

The Poweron nozzle is similar in size
and appearance to the ordinary fire-hose
nozzle and can be attached to any standard
fire hose. Its special form of discharge, be-
sides being more effective than a solid
stream of water, forms a water curtain
between the operator and the blaze. The
nozzle is non-adjustable.

TunNEL LINING

HE Chain Belt Company, of Milwaukee,

recently shipped one of two Rex Tunnel
Lining Machines for concreting operations
on the Gunpowder Falls-Montebello Tunnel
which is part of the water supply system for
the city of Baltimore. This tunnel will ex-
tend a total length of seven miles with an
inside diameter of 12 feet and will require
about 70,000 cubic yards of concrete. There
will be two principal shafts from the surface
through solid rock to the tunnel, each about
200 feet deep and spaced at two-mile in-
tervals from Baltimore.

To handle this concreting job, the com-
pany designed and constructed two tunnel
lining machines. These units are modeled
along the general line of the Rex tunnel ma-
chines used on the Metropolitan Water Dis-
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Left: The new spray nozzle that holds great

trict project in Southern California, with,
however, some very definite modifications to
adapt the equipment to work in a 12-foot
tunnel.

There are two separate cars—a mixer car
weighing approximately 18,000 pounds and
a Pumpcrete car weighing approximately
16,000 pounds. Each car is on flanged wheels
with individual traction drive to operate on
36-inch gage tracks. The two cars are de-
signed to work close-coupled as shown in our
illustration.

At the extreme right is one of the batch
cars which will be used to charge the mixer.
The batch body has a capacity of two 1%-
cubic yard batches. As the car is backed up
to the mixer, two arms from the mixer car
engage the body and hoist it into charging
position. The body is lifted from the batch

The tunnel lining unit is made up of two separate cars as described

advantages for fighting any fire. Above: A
demonstration that shows the type of spray

car through a lever and cable arrangement
which is part of the mixer car.

The machine is powered for D.c. opera-
tion, and all of the controls are conveniently
placed to operate from a platform on the
mixer car.

The two complete tunnel lining units will
be operated independently of each other in-
side the tunnel and each unit will have a
fleet of 15 batch cars serving it. The con-
tractor plans to dry-batch his aggregate and
cement on the surface, and drop the batch
down a pipe through the shaft and through
a transfer bin into the batch cars.

MILK

MORE than 100 billion pounds of
milk are produced and con-
sumed in the United States each
year. The average in recent years
has been 106 billion pounds.

Eicaty-ONE CENTS’
WorTH oF DiIrRTY BUSINESS

ECAUSE a user with a laudable curi-

osity complex wanted to know how
much it cost to operate a vacuum cleaner
for a year, approximately 200 housewives
were called upon to answer her and the
figures were recently revealed by R. F.
Sambleson, commercial engineer of Gen-
eral Electric’s vacuum cleaner section at
Bridgeport, Connecticut.

The average cost of power in the United
States is roughly five cents per kilowatt-
hour. A regular floor type cleaner uses
.325 kilowatts, and a hand type only .200
kilowatts. The G-E engineers figured 50
hours of actual cleaning a year as a reason-
able basis for their computation, which
makes the operating cost of the floor type
8] cents a year, and that of the hand type
50 cents.

Then, just to check their usage figures,
200 cleaners were put into actual home
use for a year, with timeclocks on them to
measure the time during which the motor
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Above: Cherry trees, growing in incubator bottles under aseptic conditions, will
later be transferred to pots. Below: Incubated peach seedlings after transplanting

was running. The average figure turned
out to be only 33 hours, which would make
the annual operating cost a third lower
than previously supposed. Either this is a
tribute to the efficiency of the cleaner, in
Sambleson’s opinion, or husbands should
begin checking up on the time-honored
statement that “woman’s work is never
done.” In either case, 81 cents is the top
figure, and that wouldn’t even buy a good
broom.

SHRINKPROOF WOOLENS

OOLEN blankets made proof against

shrinkage by treatment with a solution
of sulfuryl chloride in dry cleaning solvent
have been recently put on the American
market. The treating process is English and
is known as the Hall process.

Conducted under rigid control, the simple
treatment of woolen goods by immersion in
a sulfuryl chloride solution of proper concen-
tration acts on the serrations of the individ-
ual fibers and makes the fabric permanently
non-shrinkable. After treatment, the fibers
are stronger, slightly whiter, and somewhat
softer than untreated wool. Several manufac-
turers are offering woolen goods which can
be guaranteed against shrinkage so long as
the treatment given the fabric does not
destroy the fibers themselves.—D. H. K.

Grows Fruit TREES
IN “INCUBATORS”
IFFICULTIES encountered in the

course of the fruit-breeding work in
progress at the State Experiment Station at
Geneva, New York, particularly with respect
to developing early ripening varieties of the
stone fruits, have given rise to a so-called
“incubator” method of handling the embryos
of fruits that would otherwise be lost. “In-
cubator” fruit trees have reached maturity
and are now bearing fruit on the Station
grounds.
A brief popular description of the incu-

bator method of growing fruit trees was
given by Dr. H. B. Tukey in a recent issue
of Farm Research, the Station’s quarterly
magazine. “Breeding fruit trees by ‘incu-
bator methods,” as it has been called,” he
says, “consists in removing the .embryo from
the mother fruit during the growing season
and placing it in an ‘incubator’ bottle under
aseptic conditions, properly nourished with
various salts and a sugar supply, with the
result that a new seedling fruit tree is pro-
duced which is a potential new variety.” By
this method the Station fruit breeders have
saved many seedlings which might otherwise
have died.

The method has proved most valuable in
saving seedlings from crosses of early ripen-
ing peaches, cherries, plums, and apricots.
Heretofore, most of the embryos of crosses
of very early ripening varieties of these fruits
have failed to develop properly and much
or all of the cross has been lost. By remov-
ing the embryos at the corrcct stage of de-
velopment and nursing them along in the
incubator bottles, the Station now has a
number of potential new varieties of these
fruits well along the road to maturity, while
some few of them are actually beginning to
bear fruit.

The method has found another unexpected
but very useful application in the nursery
industry, as a germination test of fruit tree
and forest tree seeds. By this method the
percentage germination of the seed can be
determined within seven to ten days as com-
pared with a period of several months under
ordinary conditions. It is also supplying
much valuable information on the growth
habits of fruit embryos which will doubtless
prove helpful to plant scientists.

AvrconoL IN Ice Caps

O simplify nursing routine by eliminat-
ing numerous time-consuming opera-
tions, one large hospital is standardizing on
theuseinice caps and collars of a 10 percent
alcohol solution in place of the conventional
cracked ice, according to the American Jour-
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nal of Nursing. The solution freezes at minus
4 degrees, Centigrade.

Each cap is filled with 500 cubic centi-
meters of a 10 percent alcohol solution and,
the article states, takes from 60 to 90 min-
utes to freeze in electric units employed by
the hospital. Used ice caps are washed with
soap and water, dried and then returned to
the freezer. It is not necessary to remove the
solution, according to the article.

Tests over a five-year period in an 18-story
surgical building, with an average census of
250 patients and a five-room operating suite,
are said to have convinced authorities of the
economy of the measure.

The mixture produced by the freezing of
the solution is described as firm but easily
broken up by hand to make the cap conform
more readily to body contours.

LAMPS

FOUR fifths of a billion—800,000.- ‘
000—incandescent lamps were
sold in the United States during the
vear 1938. Of these, 485 million were
of the everyday kind.
|

MINIATURE TELEPHONES
Arp HEARING

S a result of many yecars of research and
development work in artificially repro-
ducing speech, Bell Telephone Laboratories
have perfected a new type of hearing aid,
known as the Ortho-Technic Audiphone.
The newly perfected device, so small it can
be concealed on the person, is actually a
miniature telephone of the most improved
type.
Afier the sound waves are picked up by
the efficient “transmitter,” they are amplified

A

A typical Audiphone combination
using a bone conduction receiver.
Below: Ear pieces for air conduc-
tion receivers are supplied in uni-
versal types or may be molded to
order to suit the individual ear

®

to a suitable strength and led into a minia-
ture “receiver,” which repeats them at the
point where they may best actuate the organs
of the inner ear. For this purpose, it may
be advisable to locate a diminutive receiver
in the outer ear, or it may be more advan-
tageous to locate it against the head immedi-
ately behind the ear, where it will transmit
the sound vibrations through the bony struc-
ture to activate the hearing organs within.
This, and selection of the proper units to
comprise the most effective Ortho-Technic
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who want to become mdependent
m the NEXT TEN YEARS

N the Spring of 1949 two business men will be sitting in a mid-town restaurant.
“I wonder what’s going to happen next year,” one of them will say. “My business
is fine now—but the next few years are going to be hard ones, and we may as well

face the facts.”

The man across the table will laugh.

“That’s just what they said back in 1939,” he will answer. “Remember? People
were looking ahead apprehensively—and see what happened! Since then there has
been the greatest growth in our history—more business done, more fortunes made,
than ever before. They've certainly been good years for me.”

He will lean back in his chair with the easy confidence and poise that are the hall-

mark of real prosperity.

The older man will sit quiet a moment and then in a tone of infinite pathos:
“I wish I had those ten years back,” he will say.

® Today the interview quoted above is purely imagi-
nary. But be assured of this—it will come true. Right
now, at this very hour, the business men of America are
dividing themselves into two groups, represented by the
two individuals whose words are quoted. A few years
from now there will be ten thousand such luncheons and
one of the men will say:

“I've got what I wanted.”

And the other will answer:

“I wish I had those years back.”

In which class are you putting
vourself? The real difference be-
tween the two classes is this—one
class of men hope vaguely to be
mdependent sometime; the other
class have convinced themselves

CONTRIBUTORS TO THE COURSE

Just a few of the business leaders who have
contributed to the Tnstitute training course are
such prominent men as:

EdwardR. Stettinius, Jr. Thomas J. Watson
Chairman of the Board  Pres., International
U. S. Steel Corp. Business Mach. Corp.

Alfred P. Sloan, Jr. Frederick W. Pickard
Chairman of the Board  Vice-President
General Motors Corp.  E. I. du Pont

de Nemours & Co., Inc.

Chairman, Dept. of Colby M. Chester, Jr.
Banking ana Finance Chairman of the Board
N.Y.U. General Foods Corp.

Major B. Foster

‘'FORGING AHEAD IN BUSINESS' is an interesting,
helpful booklet. It is yours for the asking. Send for it.
Measure yourself by it. Look clearly, for a few moments,
into your next few years. Whether or not you will follow
the path it points is a matter that you alone must decide.

that they can do it within the next few years. Do you
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been the privilege of the Alexan-
der Hamilton Institute to help
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to make them masters of the
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Audiphone combination, is decided after an
analysis of the subject’s hearing acuity by
means of the Audiometer test.

The Audiometer is an instrument specially
designed and built to analyze an individual’s
hearing acuity. Through a test by this in-
strument, comprehensive information is ob-
tained regarding the relative response of the
individual’s hearing organs through air con-
duction and bone conduction.

The new Ortho-Technic Audiphone oper-
ates efficiently in any position, regardless of
whether the wearer is reclining, sitting, or
standing. The user need not be confined to
conversations with an individual, for he may
participate freely in group conversations.
By manipulating the convenient “volume”
control, he may enjoy the loud music of a
brass band close at hand or he may under-
stand completely what is being said by a
person speaking in normal tones on the op-
posite side of an ordinary sized room. Be-
cause it consumes less power than previous
designs, the new device does not require re-
placement of batteries as often, which makes
it more economical in operation.

AvutomaTtic REELS FOR
EvLecTRIC CORDS

MODERN and inexpensive solution to
the old problem of dangling, unsightly
extension cords on electric appliances and
electric equipment is made possible in the
new Cordomatic—automatic cord control
reel—just announced by The Cordomatic
Division of the Vacuum Cleaner Corporation
of America.
Made in a variety of sizes and designs for
either external or concealed mounting, Cord-
omatic reels are complete, fully enclosed,

No more twisted electrical cords

self-contained units, ready for installation.
They maintain the exact needed cord length
at all times, eliminate cord wear, keep cas-
tors from damaging the cord, stop kinking
and tangling and avoid danger of accidents
from dangling coils. The cord is paid out as
required and then is retrieved automatically
and wound inside the metal container where
it is out of sight, out of the way.

BASEMENT GREENHOUSE

BASEMENT, glass-less greenhouse
which holds interesting possibilities
for profitably utilizing basement space in
homes in congested areas, has been de-
signed by Professor Alex Laurie, of Ohio
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State University. It is not intended to
supplant the familiar greenhouse, but
merely to serve as a propagating house
and for “finishing off” plants which have
been brought almost to the blooming state
in pots. A series of tests were made to de-
termine its fitness as a propagating house
and cuttings of carnations, geraniums,
chrysanthemums, and many other varieties

In a basement

were successfully grown in clean, sharp
propagating sand.

For those who might wish to build a base-
ment greenhouse as a propagating house, the
construction is of the simplest: Walls of
pressed wall board are nailed on each side
of two by four partitions, the dead space
between the double walls acting as an in-
sulating area against both heat and cold.
The inside walls of this simple greenhouse
are painted white to reflect the maximum
of light from the 100-watt Mazda lamps
which are installed two feet apart and sus-
pended two feet six inches above the propa-
gating bench. These are operated 12 hours a
day by automatic clock. Electric soil-heating
cable is installed on the benches and is
thermostatically controlled to maintain the
soil temperature at 73 degrees, Fahrenheit.

A fresh-air inlet from outdoors is in-
stalled at floor level with an exhaust fan at
the ceiling. A thermostat control actuates the
fan when the temperature rises above the
desired level and stops it when the tempera-
ture drops to normal. Frequent syringing of
the plants is necessary in order to maintain
humidity at a desirable dew point and, in
addition, trays of water are kept for this
reason under the benches.—C. F. Greeves-
Carpenter.

THRESHOLD TREATMENT
oF WATER

ECENT investigations initiated to pre-

vent caking in valves and distributing
lines of irrigation systems, caused by the
addition of small amounts of ammonia to
hard water, have proved the high value of
minute doses of sodium hexametaphosphate
as a preventive. This treatment, called thres-
hold treatment because so little water soft-
ener is used, has not only permitted the eco-
nomical distribution of ammonia as fertil-
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izer in irrigation water supplies but has
shown the way to prevent incrustation in
other water systems.

As little as one ortwo parts of the meta-
phosphate in a million parts of water effec-
tively prevents the precipitation of calcium
carbonate and other salts in water systems.
The development of the threshold treatment
is so recent that new applications are being
found daily. In Ohio, the water supply of a
city is being treated to prevent incrustation
of the filters in the softening plant and of
the distribution system throughout the city.
In Illinois, a river which flows continuously
through the condensers of a large commer-
cial distillery is subjected to threshold treat-
ment so that the condensers will not scale
up. In Texas, where the condensers on the
cracking stills used to plug up solid in one
month, the use of metaphosphate has pre-
vented scale, allowing the units to run in-
definitely. In state after state where hard
water supplies are encountered, the railroads
and the steam power plants are using this
phosphate glass in what seem like ridic-
ulously small amounts to avoid operating
difficulties resulting from calcium carbonate.

The development of the uses of sodium
hexametaphosphate in the conditioning of
water is purely an American achievement,
although this substance was first studied by
the British chemist, Thomas Graham, over a
century ago.—D. H. K.

Co-ORDINATED PROCESS
CoNTROL

NDUSTRIAL instruments give close con-

trol for carefully planned processes.
Bristol’s system of co-ordinated process con-
trol is an automatic machine which controls
process operations, where instruments—in-
dividually operating to control such process
variables as temperature, pressure, liquid
level, flow, humidity, and motor or machine
speed—are co-ordinated and interlocked
into a single control unit so that they per-
form operations in successive steps and pro-
ceed in the proper sequence as required by
the process.

The system is exceedingly flexible and is,
therefore, used to control a number of dif-

For co-ordinated process control
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ferent types of manufacturing processes.
Those already in operation may be placed
under supervised control or those newly de-
veloped and previously perfected in the
laboratory and pilot plant may be put into
automatic production on a full-scale basis.
Such control prevents deviation from the
original plan and eliminates the chance for
error resulting from manual supervision.

This new system of co-ordinated process
control consists essentially of a multiple cam
cycle controller, or “Mechanical Brain,”
which controls through the medium of com-
pressed air and by means of leakless pilot
valves and cams. Around this cycle con-
troller, standard recording and controlling
instruments are built to operate valves (all
sizes up to large gate valves), pumps, blow-
ers, dampers, and electrical equipment. By
means of the cycle controller, the operation
of these instruments is controlled to a time
program, so that the devices to control such
variables as time, pressure, liquid level, flow,
humidity, speed, and mechanical motion,
may be operated automatically, according to
the schedule found to be responsible for the
best over-all results. In this way the system
provides for a carefully planned machine,
built in the form of a suitable panel board,
to control, automatically, involved processes
where the human element in supervision
may best be eliminated.

MoLASSES AS
FERTILIZER

ASTE molasses is being used as a

source of nitrogen for fertilizing Hindu
soils. Good results have been obtained using
dosages as high as 30 to 40 tons per acre.—
D. H. K.

HYDROGEN

[

|

|

5 BECAUSE it is only about a tenth

[ as heavy as air, hydrogen, used
inside the casings of great electric
generators to cool them, reduces the
windage, or friction, of their giant
rotating shafts to one tenth that of
air. Hydrogen is thus a vital factor

| in increasing power efficiency.

Orp AcE CAN WALK—
CAN’T SPRINT

THE inability of an old man to sprint
100 yards although he may be able to
walk all day as well as in his youth is due
in part to loss of capacity to accumulate
lactic acid in exercise, according to Dr.
David Bruce Dill of the Fatigue Labora-
tory of Harvard University.

Lactic acid in the body, Dr. Dill ex-
plains, is a fuel for muscular contraction
which has sometimes mistakenly been
spoken of as a “fatigue substance.”

“It may be that the heart has a greater
capacity for work in severe exercise than
ordinarily because of the high concentra-
tion of lactic acid in the blood pouring
through it,” Dr. Dill continued. “Dr. Robert
Johnson in the Harvard Fatigue Labora-
tory has found that lactic acid, however
rapidly it passes out of muscle cells, enters
the red cells of the blood very slowly; so
slowly that after one or two minutes of
severe exercise nine tenths of the blood
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The Editors Recommend

Best Sellers in Science
(Revised List)

[

. SOILLESS GROWTH OF PLANTS—By Carleton Ellis and Milton W. Swaney.
Complete information, popularly presented, regarding the problems and difficulties of tank
farming. Formulas for chemicals and instructions for preparing tanks and other containers
are given. Recommended to both experimenters and commercial growers.—$2.85 postpaid.

. PROCEDURES IN EXPERIMENTAL PHYSICS—By John Strong, Ph.D.

With four other scientists, Dr. Strong has assembled a wealth of useful data of a wholly prac-
tical kind for the constructor, experimenter, and skilled craftsman. Many lucid illustrations.—
$5.10 postpaid.

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

A book of 200 simple home tricks based on physical laws, each experiment being illustrated
and its principle explained.—$1.45 postpaid.

4. EAT AND KEEP FIT—By Jacob Buckstein, M.D.

A popular treatise on foods, vitamins and cognate subjects, with instructions for dieting.
—$1.10 postpaid.

. KNOWING YOUR TREES—BYy G. H. Collingwood.

Fifty common trees of the United States, each tree discussed in a two-page spread, with
pictures of a typical tree, of foliage or fruit, and of the trunk, and a drawing of the United
States showing natural range of the tree.—$1.10 postpaid.

. THE ENGINEER’S SKETCH-BOOK OF MECHANICAL MOVEMENTS—By
Thomas W alter Barber.

Working drawings of practically every conceivable movement, device, appliance, and con-
trivance employed in the design and construction of machinery for every purpose. Nearly
3000 illustrations.—$4.35 postpaid.

. SUNDIALS—BYy R. Newton and Margaret L. Mayall
The best book on sundials. A practical work by a landscape architect and a professional
astronomer. Illustrated.—$2.10 postpaid.

. A MARRIAGE MANUAL—By Hannah M. Stone, M.D., and Abraham Stone, M.D.
A practical guide to sex and marriage, covering fitness for marriage, mechanism of re-
production, prevention of conception, and similar vital subjects. Answers questions most
often asked these authors by their consultants.—$2.60 postpaid.

9. THE ART AND SCIENCE OF MARRIAGE—By Esther B. Tietz, M.D., Ph.D.,
and Charles K. Weichert, Ph.D.

A well-balanced, authoritative study of the body and its functions, including the repro-
ductive system, and a practical discussion of courtship and marriage. Recommended especially
for engaged couples.—$2.60 postpaid.

10. SCIENTIFIC METHOD—By F. W. Westaway.
An omnibus of the scientific method for those who wish to learn to think straight. Clearly
written for the serious person who, after reading it, will feel that his thinking processes
have been melted down and recast.—$3.85 postpaid.

11. LIGHTING IDEAS IN PHOTOGRAPHY—By William Herrschaft and Jacob

Deschin, Editor, “Camera Angles,” Scientific American.
Complete photographic lighting for the amateur, giving fundamentals and methods, fully
portrayed by descriptions, diagrams, and examples.—$2.85 postpaid.
COLOR PHOTOGRAPHY FOR THE AMATEUR—BYy Keith Henney.
All the information you need in order to take up this branch of photography or to get better
results in it. Characteristics, costs, etc. of various methods of color photography for the
amateur.—$3.60 postpaid.
13. MAKE IT YOURSELF—BYy Julian Starr, Jr.
An amateur craftsman’s book with instructions on how to make things at home with tools,
including chairs, tables, children’s playhouses, cabinets, numerous games, weather vanes,
birdhouses, breakfast sets, and so on. Illustrated.—$2.60 postpaid.
. THE HANDY MAN’S HANDBOOK—BYy C. T. Schaefer.
Fourth edition of a very popular book—a practical manual on the use of tools and how to do
all sorts of odd jobs around the home.—$1.10 postpaid.
. ARMATURE WINDING—BYy David P. Moreton, Carl H. Dunlap, L. R. Drinkall.
Construction, winding, and repairing of A.C. and D.C. motors ‘and generators, all steps
clearly shown in photographs and drawings. Practical.—$2.10 postpaid.
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16. ATOMIC ARTILLERY—By John Kellock Robertson.
Electrons, protons, positrons, photons, neutrons, and cosmic rays in plain language. Also
transmutation of the elements and manufacture of artificial radioactivity.—$2.35 postpaid.
17. TRAINING YOUR DOG—By Carl Spitz

\Voika_bdle methods for training dogs. Recommended for all dog lovers. Illustrated.—$2.60
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 important powers, with de-

tails of construction, silhouette drawings, and a large number of photographs.—$1.60 postpaid.
19. THE MYSTERIOUS UNIVERSE—BY Sir James Jeans.

Covers a remarkably broad territory, touching on everything new in modern physics, as-

trophysics, and cosmology. Many men of science now are leaning toward a non-materialistic

interpretation of the universe and Jeans is one of these.—(Formerly $2.40.) Now $1.10 postpaid.
20. THE ROMANCE OF ASTRONOMY—BYy Florence A. Grondal.

The author writes for the average reader who would like to know more about the stars and

the planets. Her book brings to life the facts of astronomy' through picture and story. Illus-

trated with striking photographs and diagrams.—(Formerly $5.00.) $1.85 postpaid.
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21. SNAKES OF THE WORLD—By Raymond L. Ditmars.
Probably the most readable, attractive and extensive discussion of the subject yet offered to
the general reader. It discusses the more than 2000 different kinds of snakes. A superb
collection of illustrations.— (Formerly $6.00.) $2.10 postpaid.
(Write us for information on books on any subject which interests you.)
For Sale by: March ’39
ScIENTIFIC AMERICAN, 24 West 40th Street, New York City
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lactic acid remains in the plasma, or fluid
part of the blood.

“The capacity to accumulate lactic acid
in exercise is lost in old age. A man of 70
may have one half the capacity for carry-
ing on work in a steady state which he had
in his prime, but his capacity for work car-
ried on after the supply of free oxygen in
the blood is depleted is almost lost. There
are many illustrations of this—many men
of advanced years can walk all day as well
as in their youth, but sprinting for 100
yards would be impossible. De Mar at 49
ran the marathon as well as at 22, and
Cunningham runs the mile at 29 better
than at 22, but who knows a successful
sprinter as old as 29?”

VEsT POCKET SPORT

GrLass

NEW vest pocket sport glass, as easy
to carry as a cigarette case, has been
designed by Bausch & Lomb Optical Com-
pany for use at all outdoor sports or at the

opera.
The new glass is of 3-power and rectangu-

lar in shape, designed to afford an excep-
tionally wide view rather than a high one.
This makes it particularly suitable for all
sports, since the width of the field is 452 feet
at 1000 yards. It weighs but six ounces.

Sy~nTHETIC WoOL
VULNERABLE

HE enthusiasm that has been shown in

various countries for synthetic wool
made from the casein of milk has been
dampened by the discovery that certain bac-
teria will destroy casein even after it has
been woven into a garment. Synthetic wool
garments require no moth balls to protect
them, since moths do not attack casein.
Synthetic wool, however, may be destroyed
by bacteria, against which moth balls are no
protection. Obviously the present fabrics
used in ITtaly which are made up of half
wool and half synthetic wool are vulnerable
to both attacks.—D. H. K.

“EvERYTHING Frows”

EW clues to the underground mechan-

ism causing earthquakes, mountain
formation, and other geological phenomena
have been found by a Harvard physicist in
the action of rocks under tremendous labo-
ratory pressures.

David Griggs, junior fellow in geophysics,
has utilized the high-pressure equipment of
Prof. P. W. Bridgman to duplicate the pres-
sure conditions in the earth’s outer crust—
a granitic layer extending down 30 to 50
miles.

Under the high confining pressures, which
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reached a maximum of about 300,000 pounds
per square inch, it was found that limestone
could be made to flow. A small block of it
was compressed 35 percent in length with-
out shattering. Contrary to past geologic be-
liefs it was found that, under high pressure,
rocks will not flow indefinitely but will break
if deformation is carried far enough.—Sci-
ence Service.

LiFe-SaviNnG BELT

N inflatable, chemically-operated rescue
belt has been developed by Lyf-Boy
Corporation. This consists of a belt, a part
of which may be inflated with a gas from
a self-contained chemical. In use, the belt

Life-saving belt that is fastened
around chest and quickly inflated

is fastened around the chest of the drowning
person by the lifeguard, who then squeezes
the belt to start the inflation. Buoyancy is
thus provided for the victim so that the life-
guard may tow his charge ashore by means
of a hair-carry or a chin-carry.

Squeezing the belt causes a weak acid
solution to be sprayed on a small quantity
of bicarbonate of soda, resulting in the evo-
lution of the inflating gas.

OzoNE-RESISTANT
RuBBER INsULATION

AILURE of rubber-insulated electric

wires and cables frequently results from
the attack of ozone in the atmosphere. To
prevent this, a layer of rubber free from
sulfur, and hence unvulcanizable, is being
placed on the outside of the ordinary rubber
sheet and is said to protect it from ozone
damage. Electric discharge, due to leakage,
forms ozone in the air; apparently by pre-
venting this, the new method prolongs the
life of rubber insulation.—D. H. K.

CAN TrarFric LicHTS
Be IMmPROVED?

HE excellence of the type of traffic sig-

nals adopted in The Hague is recom-
mended for consideration outside of Holland.
The signal consists of a large circular sur-
face protected by a hood. On this surface
are 12 concentric vacuum lights—six neon
tubes for red and six mercury vapor tubes
for green. When all six red rings are lighted,
traffic is stationary. As time passes, one ring
after another becomes extinguished, and as
the last disappears the green rings flash on
and traffic moves. The six green rings then
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INDUSTRIAL and LABORATORY EQUIPMENT
AT UNUSUAL PRICES

BRONZE GEAR AND CENTRIFUGAL PUMPS

Suitable for Marine, Labora-
tories, Factory, Home, Etc.

=<—@% GEAR CENTRIFUGAL 33—~

No. 1 Centrlfugal Pump only, mlet 1.” outlet 15” Price $ 9.00 With A.C. motor $22.00
Grooe iym s g17.50 < i “ $28.00

No. A 3
No. 9 e “ « « qiymooew 1Tr o« So050 ¢ e “«  $31.00
—_—
No. 1% Gear Pump only %" Price § 9.00 With A, C. motor $22.00
No. 2 i ] 2 7 $10.00 $23.50
No. 3 “« “ “« de o §1150 - . «  $95700
No. 4 “« « « fr o« §12050 = “ “  $28.00
No. 7 “ = « Feo« g1500 " « $32.50
No. 9 “« " 1™« §16.50 o “  $45.00
No. 11 L o *oo11L” : $48.50 o on request

MOTOR DRIVEN FORCED DRAFT BLOWERS

TYPE HP. R.P.). CU.FT. MIN.INLET OUTLET PRICE
o 1ho 1750 160 4157 33,7 $13.00
0y % 1750 350 614" 38,” 20.00
1 % 1750 533 6 ” 41" 23.00
11 1% 1750 95¢ TR 6 ” 30.00
11 ¥ 1750 1900 9%” T 65.00

PRICES QUOTED ARE FOR A.C. 110 V. 60 CYCLES ONLY.
OTHER VOLTAGES ON REQUEST.

FLOOD CONTROL!

Automatic
Cellar Drainer

Latest Model Compressor

Suitable for
FACTORY, LABORATORY or HOME
Quiet—E flicient—Powerful

New Improved

OBERDORFER
Sump Pump

Keep Your Basement
Dry At All Times!

Pump built entirely of
bronze, rust proof, long
life.

Has Thermal Overload De-
vice. Positively depend-
able and protects motor in
case pump stalls.

Capacity, 3,000 gallons per
hour with %4 h.p. motor
at low operating cost.

Model B-2400 unit com-
plete with 110-v,

60 cycle motor $35-00
Unconditionally Guar-
anteed for One Year.

Ideal spraying outfit for all liquids such as paints,
enamels, etc. Can also be used for cleaning, tire
inflating, and general purposes. Equipped with
General Electric, % HP a.c. motor. Quincy air com-
pressor, adjustable safety valve, and 100 1b. air
sauge. heavy duty Plummer spray gun with 15
feet of hose. Weighs only 60 lbs. Price 39 50
Complete and ready for operation. °

Literature Sent on Request

Exhaust Fans, Bucket Blade, With G. E.
& Westinghouse A.C. 110 volt motors.

RPM. cu. ft. Price

per min

9”7 1550 550 $10.50
107 1550 550 11.50
12"W 1550 650  12.50
12”G 1750 800 f6.50
16”7 1750 1800 18.50
16”7 1140 1650 25.00

General Electric Immersion Heaters

Suitable for heatmgllqulds tanks, kettles, etc. (1 KW
raises temperature 100 °F 3 gallons per hour.) Fitted

18” 1750 2500 19.50 for 11" iron pipe thread. Can be used as 110, 220 volt
18” 1140 2100 28.50 or 3 heat 110 volt.
20" 1140 2800 30.00 600 Watt... ..$6.00 1200 Watt...
” ) 750 oL ... 6.30 2000 7.
24 1140 4000 35.50 3000 Watt $12.00
24" 850 3800 38.50 T

Ve have on hand a large variety strip (space) heaters.
Quotations on request.

ALL ELECTRIC CLOCKS

For turning anything electrical on and off daily. Self-starting, synchronous

Other voltages & [frequencies available at slightly
higher prices.

motor 110 V.—60 cycle. Oil sealed. Contacts operate on AC-DC any voltage.
Model Watts Amp. per pole Circuits Poles Price
#191 1650 15 1 1 $12.75
962 4000 20 1 2 15.00
967 660 6 ltol S.P.D.T. 15.00
60 Minute Timer Models for Hourly Control—Minute settings
602 3300 . 15 $15.00
607 660 6 1tol S.P.D.T. 15.00

PIONEER AIR COMPRESSOR CO., Inc.

120-s CHAMBERS ST. NEW YORK CITY, N. Y.
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LINGUAPHONE

proves “‘gift for languages”
is a myth

Thousands of men and women of all ages and all stages of educa-

tion have mastered a new language in their own homes by the
LINGUAPHONE METHOD.

Quickly, easily, with real fun and no drudgery you can, in little
more than 3 months, learn to speak

FRENCH ITALIAN -
GERMAN PORTUGUESE

Or Any Other Of 23 Languages

SPANISH
RUSSIAN

World-famous language masters are your private tutors—you
hear their voices clearly and distinctly so that your pronunciation
is as correct as a native's.

For business, profession, radio, stage, travel, or reading world
literature in the original—Linguaphone will satisfy you in the
shortest time at lowest cost.

FREE 5:oR 7bAvs TRIAL

LINGUAPHONE
R

. Building

INSTITUTE
New York City
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successively disappear and the cycle is re-
peated.

Such a system possesses this very impor-
tant feature: both automobile and pedestrian
traffic can judge the time during which a
particular signal will operate. Motorists see
when to prepare to go, and the pedestrian
sees how much opportunity remains for
crossing. There is only one illuminated area
instead of three, and there is no amber light
to be abused.—Highways and Bridges Maga-
zine, London.

& * Ll

A traffic light of similar principle was re-
cently demonstrated in Massachusetts. This
signal consists of an aluminum encased
circle of 16 bulbs, 15 white and one red. The
lights indicate the number of seconds before
the light is to change. It is reported that the
signal “circle” may be attached to any ordi-
nary traffic signal.

ErecTrICAL POULTRY
FarMm

N the chicken farm of Charles F. Wen-

dig, near a swank colony of artists and
writers at New Hope, Pennsylvania, electric-
ity is now at work waking chickens in the
morning, keeping the young warm, heating
their drinking water, providing them with a
12-hour-light day, mixing their feed, steril-
izing their air, cleaning their eggs and grad-
ing them, and putting them to bed at night.
This is but a partial inventory of electric
“wired helpers” which have transformed the
Wendig enterprise into the first Westing-
house Electric Poultry Proving Farm.

DyeING wiTH GoLD

NEW process of depositing gold on

fabrics, which resembles the ordinary
dyeing process, has recently been developed.
The fabric is dipped in a solution containing
a complex organic compound of gold
(trialkylphosphine aurous chloride) and on
heating becomes coated with a thin, even de-
posit of gold left by decomposition of the
dye.—D. H. K.

TaE ENGINEER: A
DEFINITION

¢« A N engineer is one who, through applica-

tion of his knowledge of mathematics,
the physical and biological sciences, and
economics, and with aid, further, from re-
sults obtained through observation, experi-
ences, scientific discovery, and invention, so
utilizes the materials and directs the forces
of nature that they are made to operate to
the benefit of society. An engineer differs
from the technologist in that he must con-
cern himself with the organizational, econ-
omic, and managerial aspects as well as the

technical aspects of his work.”—Dr. Karl T.

SO MANY readers preserve their copies year after year and have asked for binders that, p
ompton.

after thorough investigation of binders, the editors of Scientific American found a type
that is most satisfactory, considering cost, ease of handling, and durability. It holds a f}lll
year’s issues (12) ; has an efficient patented lock; is strong and dur{:lble; and is covered ‘w1th
a rich, pebbled, red leatherette beautifully stamped in gold. Magazines are bound in with a
snap and are held positively in place; no punching necessary. In ordering, state what year
(1938, 1939, etc.) is to be stamped in gold on the backbone.

Each $1.50 postpaid in continental U. S.
($2.00 postpaid elsewhere)

For Sale by
SciENTIFIC AMERICAN, 24 West 40th Street, New York

BETTER SWITCHES
NGINEERS have long recognized the

unsatisfactory operation of switches
with breaking points exposed to the air. Cir-
cuits carrying heavy loads are difficult to
open because the arc and high temperature
causes pitting of the contact points. On cir-
cuits carrying lighter loads, dust and cor-
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VITO BELT

for 10 days at our expense!

“("ORPORATION CONTROL” by the Vito Belt

Method is popular with successful executives.
“Bay Windows’ are a relic of the past . .. why not
look trim-waisted, ready for action . . . a modern
figure in a modern world? Take care of that ugly
paunch in the safe, easy way—with a VITO BELT!

SAFE GIRTH CONTROL

Exercise may strain your heart . . . diets and drugs
may be dagﬁletous. Yet no man wants to _ap%eat
ridiculous. The answer is the comfortable Vito Belt
that makes you appear a smaller, streamlined model
of yourself the minute you put it on. We want YOU
to test it...wear it...for 10 days, at our expense!
Then you will see for yourself what a well-set-up,
military, carriage it gives you ... what a change it
makes in that bulging profile! If it does not do
everything you expect...it will cost you nothing!

SUPPORT WITH COMFORT!

The Vito Belt is made of pure Para rubber molded
to give maximum support without “riding up”.
Hundreds of perforations give ventilation, helping
to evaporate the body moisture. The special lace
back takes care of any change in size.

SAGGING MUSCLES
MAY CAUSE TROUBLE!

Waistline fat often
stretches abdominal
muscles, allowing di-
gestwe organs to drop.

upport them with the
Vito Belt and help
them function normally.

MAKE A 10-DAY TEST...AT OUR EXPENSE!
You'll never know what amazing results are pos-
sible until YOU wear the Vito Belt. You owe
it to yourself to take advantage of our 10-day
Trial Offer. Send coupon for details TODAY!

HAMILTON BELT CO., INC.
173 Hill Street, New Haven, Conn.

Gentlemen: Send me FREE illustrated folder, in
plain envelope, describing the Vito Belt and
giving full details of your 10-day Trial Offer.

INU 7300 00000000000000006000000000000000000

7 - 600000 0003000080080800800080000000
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rosion are the enemies of the points. When
the first mercury switch appeared, it seemed
to be the solution of these problems. In prin-
ciple, it controlled circuits with sealed con-
tact points preventing exposed arcing. Also,
since each contact was made through fresh
points of mercury that was sealed to pre-
vent corrosion and dirtying, such a switch
should last indefinitely.

However, ordinary mercury switches had
many faults that prevented their general use.
The use of a metallic envelope together with
a non-flammable and non-explosive liquid

Metal shell mercury switch

fill in the Durakool metal mercury switch
overcomes the faults of the usual mercury
switch.

Durakools are perfectly cylindrical so that
they may be turned through a full 360 de-
grees on their long axis without changing
their operating characteristics. That is to
say, any side up is the right side up. This is
not true with ordinary mercury switches.
Also, the principles in these new mercury
switches allow them to be built and used in
sizes up to 200 amperes. This is by far the
largest mercury switch ever commercially
available so far. They are being rapidly ap-
plied to an astonishing variety of mechani-
cal equipment ranging from tiny humidity
controls to gigantic concrete mixers used on
the Conchas Dam. There are at present about
5500 known applications where Durakool
mercury switches will serve satisfactorily,
including control of many kinds of machines,
pumps, clocks, scales, coin-operated ma-
chines, and many other devices.

FIRE-WALKING
(Continued from page 138)

fairly quickly, and stepped off at the side,
stating that the fire was too shallow.

Afterward, however, he walked the same
fire three more times, but with fewer and
quicker steps. His feet were again examined
and found uninjured. Thirty minutes later
there was likewise no sign of blistering. He
refused to walk again, the fire being “not
to his liking.”

At the suggestion of one of the physicists
the “cotton test” was applied. Human flesh
scorches at a lower temperature than cotton
fabric, so some calico was wrapped around
a wooden shoe last. This imitation foot was
“walked” upon the embers and in a second
the calico was scorched, while in two and
one half seconds the cotton was burned
through in several places.

Digby Moynagh, editor of St. Bartholo-
mew’s Hospital Journal, who was present,
decided to try the feat and momentarily
placed one bare foot in contact with the
embers. “His foot tingled for a considerable
time afterward,” Harry Price states. Next
he walked two paces on the embers but
jumped out, said it was “hot” (!) and that
his feet tingled. For some time he felt noth-

I
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A NEW LOW PRICE
for the leading
Sun Lamp in the world

A GENUINE

HANOVIA ALPINE
HOME SUN LAMP

NOW sells for only

579.50

F.0.B. FACTORY

Unquestionably, the leading
home generator of ultraviolet light,
this marvelous lamp should not be
confused with cheaper imitations.
The Hanovia Alpine Home Sun
Lamp generates eleven powerful
wavelengths covering the entire
useful and beneficial range of
ultraviolet light. It takes but a few
minutes—after a snap of the
switch—for a complete, invigor-
ating, healthful ultraviolet sun
bath. Regular sun bathing undet
this lamp builds resistance against
colds and common ailments; gives
a ruddy outdoor appearance.

For full details write
to Dept. 336-C

HANOVIA

CHEMICAL & MANUFACTURING CO.
Laboratories & Main Office—Newark, N. J.

AERONAUTICS

LEARN **3% bieser

I and 2 year intensive courses meeting technical
needs. Engineering firms also need Salesmen and
executives with practical training. Employment Ser-
vice Available! Fireproof Dormitory, Gym & Pool.
Subway to World’s Fair. Complete shop equipment.
Also other technical courses. Enter now. Write for
Booklet in your field.

BROOKLYN YMCA TRADE SCHOOL, DEPT. A-3
1123 Bedford Ave., Brooklyn, New York City

7ME~ INVENTORS:

GET MY NEW FREE BOOK. Use my personal,
confidential patent service. Send for free facts
« on patenting your invention. Also suggestions
on financing a patent application. Reasonable
‘ fees. Deferred payments arranged. Write
HUGH E. McMORROW, Registered Pat-
ent Attorney, Dept. 301-B, Barrister Build-
ing, Washington, D. C.
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Savings Up To 75%

for Chemists, Engi-

on
TECHNICAL BOOKS neers, I.’hysicists, Met-

allurgists, Students.

These books are going fast! Take advan-
tage of the reduced prices while you can!

Publisher's OUR
Original SPECIAL
TITLE Price PRICE

Agricultural Chemistry, Fraps ...
Areas & Volumes, Ferguson & Lizst...
Astronomical Physics, Stratton.......

Beet Sugar Chemists’ Hdbk., Moeller-Krause
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Carbonization, Low Temperature, Gentry
Chemistry in the Home, Firth..............
Chemistry of the Saccharxdes, Pringshein:
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Industrial Furnace Technique, Hermansen
Inorganic Chemistry, Howe
Inorganic Qualitative Chemical Ana
Iron & Steel Work Chemists,

Kiln Drying, Practical, Kettle...

Lead-Electro-Metallurgy, I. C. S
Leather Manufacture, Hilson. ...
Line Charts for Engineers, Rose..
Lubricants, American, Lockhart
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Metallic Objects, Electrolytically,
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Milk, The Perfect Food, Godbole
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Natural Terpenes, Baker & Anderson....
Nitroglycerine & Nitroglycerine Explosives, Naoum.....

Oil Refinery Specifications, Nugey
Optical Activity & High Temp. Meas., Jaegcer.
Optical Rotating Power, Landolt

Parachor & Valency, Sugden..... .
Physical Chemical Evolution, Gisye.
Physical Chemistry, Exp., Van Klooster
Physical & Colloid Chemlstry, Michaelis
Physico-Chemical Metamorphosis, Colen..
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Plumbing Design, Nugey................... .

Pulverized Colloidal Fuels, Dunn
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Research Narratives, Flinn, Vol. 1.
Research Narratives, Flinn, Vol. II..

Sales Technique, I. C. S
Sanitary Entomology, Pierce.
Science, Leading & 1\Ilsle'1dmg, Lync
Soil Bacterlology, Burgess...
Soil Solution, Cameron......
Sparking of Steel, Pitios-Gat

Tanning Materials, Harvey
Theory of Brownian Movement, Einstein.
Theory of Relativity, Frcundlich...
Thermionic Phenomena, Bloch

Waterworks Practice, Modern, Taylor
Wave Mechanics of the Electrons, Thompson
Wood, Lumber & Timber, Hayward.
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For foreign countries add 35¢ for each book.)
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ing further, but in 30 minutes blisters had
formed on the soles of his feet. He had
walked more quickly than Kuda Bux. As
will be seen later, undue hasie in walking
on embers may result in unnecessary burns.
Moynagh’s weight was 168 pounds, that of
Kuda Bux, 120. There is a suspicion that
weight has some bearing on fire-walking and
that a very heavy person should not attempt
it.

For a second test of Kuda Bux, one ton
of firewood, seven tons of oak logs, and a
load of charcoal were provided. The trench
was reduced to nine inches in depth, widened
to six feet and, at the request of Kuda Bux,
its 25-foot length was broken in the middle
by a platform of earth, thus altering it to
two 11-foot trenches in line, with a three-
foot space between.

Eight days after the previous tests the
second were undertaken. The wood was
ignited and after a few hours the glowing
embers just filled the trenches flush with
the ground. “We spent the morning feeding
the flames,” Price states, “and by one o’clock
the pits were a mass of red embers, radiat-
ing a heat sufficient to be distinctly felt at
a distance of 65 feet on the leeward side of
the trenches. The assistants and rakers were
compelled to wear goggles and the rakers
used shields constructed from the sides of
packing-cases. “It was blowing half a gale
and, as the wind swept across the fires, they
were fanned almost to white heat; ash in
the form of powder being blown in clouds
from the surface of the fires.”

The load of charcoal was then added and
in 20 minutes was cherry red. Kuda Bux
was examined by Prof. C. A. Pannett, also
by the three physicists who were present,
Dr. T. E. Banks, G. Smith of the London
School of Hygiene and Tropical Medicine,
and C. R. Darling who was recommended by
the Institute of Physics. A number of other
scientists were present, some from the Uni-
versity Council. Prof. Pannett, after examin-
ing the feet of Kuda Bux, stated that the
soles presented no unusual features. The
skin was not callous, but soft. The feet felt
cold to the hand, and a skin thermometer
applied to the soles registered 93.2 degrees,
Fahrenheit. The skin was very dry. The
feet were then washed and well dried and
a small square of zinc oxide plaster was
attached to the sole near the arch, to per-
mit observation of any possible effects on
its fabric due to the fire.

Seven hours after the eight tons of wood
had been lighted Kuda Bux made the first
walk, covering only the first 11-foot section
of the divided trench. This he did in 4.5
seconds by stop-watch and in four strides—
deliberately, steadily, fairly quickly. The
records taken by the physicists give approxi-
mately one half second during which each
foot was in contact with the embers.

Afterward, Kuda Bux’s feet were found
to have a temperature of 93 degrees, slightly
lower than before the fire-walk, probably
because he had taken a few steps on the cool
grass outside the trench, after walking the
fire. His feet were in no way injured and the
plaster patch was untouched except at the
edges where loose fluff was lightly scorched.
He then took four more strides on the fire
but no injury was found either immediately
or 48 minutes later when his feet were re-

‘examined.

How hot was the fire over which Kuda
Bux walked? The physicists responsible for
the measurements used a thermo-couple and
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STEREO-MIRROR

(the single picture Stereoscope)

Other useful and entertain-
ing optical devices: BEAUTY
MIRROR—CARD and PHO-
TO STEREO-MIRROR—
X-RAY STEREO-MIRROR.

Order a Stereo-Mirror or one of
its varieties today. Price $2.25.
SentC.0.D.—Money-back guar-
antee.

Literature on request

Nu-Mirror Co. Bridgeport, Conn.
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the temperatures were as follows: Surface,
430 degrees, centigrade, or 806 degrees,
Fahrenheit. Body of the fire, 1400 degrees,
centigrade, or 2552 degrees, Fahrenheit—
which is a white heat temperature; in fact,
steel melts at slightly lower temperature
than this. It was owing to the high wind on
the day of these tests that the embers
reached so intense a heat. In fact, Kuda
Bux, after preparing to walk a third time,
asked for five minutes’ grace, and then said
he could not do it again. “Something inside
me has broken. I have lost my faith and if
I do it again I shall burn myself.” He looked
worried and nervous and Price did not press
him to do the walk a third time. And, at that,
Kuda Bux no doubt was using excellent
judgment. For Dr. E. H. Hunt, who was
present, and had seen ceremonial fire-walk-
ing in India, stated that the test was made
under unusually severe conditions, such as
the high wind making the heat intense,
which would have deterred most fire-walkers.

Digby Moynagh, the novice who had tried
the feat on the occasion eight days before,
next took two steps on the fire but stepped
off the trench. He was examined by Prof.
Pannett who reports that “the soles of his
feet had numerous healing blisters on them.
He acquired some more at the second at-
tempt. His skin was moister than the In-
dian’s and this may have had some influ-
ence, because afterward a small piece of
charcoal was found stuck to the skin, and
on its removal a blister was found under-
neath.” He had also walked at a quicker
pace than Kuda Bux. The last two points
are worthy of note, for other instances of
each turned up in the course of the sub-
sequent experiments. The first point, with
regard to dampness causing hot embers to
adhere to the soles, disposes of the “spheroi-
dal state” question, discussed earlier. The
second, regarding undue haste, seems to
imply possibly that this haste leads to un-
even pressure of the feet on the fire. As will
be seen, the amateur who finally learned to
do fire-walking without self-injury avoided
{-antic haste and kept cool. No doubt he dis-
covered an ideal balance between the ex-
tremes of haste and its opposite.

Next, Maurice Chapeen tried fire-walking,
taking two short, quick steps. His feet were
badly blistered and also were bleeding at
three points, the latter due possibly to the
burnt skin rubbing off the soles of his feet
as he hurried out of the trench. His weight
was 163 pounds.

Harry Price states that he took a slow-
motion picture of the performance and
ascertained from it that Kuda Bux had
walked much more slowly than the ama-
teurs.

Summing up, Price states that “the poor
thermal conductivity of wood ash is not a
factor necessary for success; the ash was
carefully removed before each walk.” And
that no one portion of the skin is in contact
with the hot embers for as long as half a
second. Subsequent observations modified
this.

In the more recent of the two London
fire-walking reports, named earlier in a
footnote, G. Burniston Brown, Ph.D., de-
scribes three further fire-walks performed
within the past year. Another Moslem magi-
cian from India, Ahmed Hussain who had
walked the fire on many occasions in India,
was tested, together with several English
volunteers, since Hussain claimed to be able

to convey his alleged immunity from burn-
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ing to others. The Englishmen of the investi-
gating Council evidently had deep-dyed de-
signs for breaking up the foreign monopoly
on fire-walking and planned to build up as
early as possible a home industry. They had
advertised for volunteers and 40 people
volunteered to walk the fire. Those selected,
presumably from ordinary walks of life, were
Messrs. Craigie, Marshall, Bould, Chesney,
and Adcock, weighing respectively 143, 145,
124, 177, and 157 pounds. Ilussain weighed
126 pounds.

Professors C. A. Pannett and W. D. New-
comb tested their feet for possible chemical
treatment and washed them in cold water,
drying them carefully. Hussain had re-
quested a trench 15 inches deep, four feet
wide and 12% feet long. This was provided
and the fire was laid as before.

The surface temperature of the fire, taken
by the physicists with a contact couple, was
575 degrees, centigrade, or 1067 degrees,
Fahrenheit, and in the interior it was 700
degrees, centigrade, or 1292 degrees, Fah-
renheit, as taken with a standard portable
indicator lent by the Cambridge Scientific
Instrument Company, Limited.

Hussain, after reciting prayers from the
Koran, stepped into the fire and took three
quick strides in 1.3 seconds (Frodsham stop-
watch reading to one hundredth second) and
was not burned.

Hussain had claimed that he could con-
vey his immunity to others, so the experi-
ment shown in one of the illustrations was
made. Messrs. Craigie, Marshall, and Bould
lined up behind him, holding hands, and
the foremost clutching his belt. They crossed
the trench in about 1.5 seconds. (What are
the feelings of a novice as he is about to
plant his naked foot for the first time on
red-hot embers?) “All were burned to a
varying, but slight, degree,” the Report
states, “but only one (to whose foot a piece
of ash had adhered) complained of any
feeling of pain.”

Adcock then walked across alone, taking
three steps in 1.4 seconds, followed by
Chesney. “They were also slightly burned,”
the Report states, “and it was found that
where the number of steps had been un-
even, the foot that had been down the more
often was the more affected. This indicated
that the injurious effect was cumulative.”

Hussain then declared that ke could walk
any distance without being burned. He was
therefore asked to walk continuously around
the fire but discovered that he must always
walk forward in a straight line!

On another day, the trench, now increased
to 20 feet long and with the surface tem-
perature of its fire 740 degrees, centigrade
(1364 degrees, Fahrenheit), “Hussain, after
muttering the usual prayers, crossed the
trench in 2.3 seconds, taking six steps, and
complained at once of being burned: he was
found to have five blisters on one foot and
marked erythema (reddening) on the other,
a condition closely resembling that of the
amateurs after four steps. He refused to
walk again, attributing his failure to lack
of faith.”

Adcock then walked the trench, taking
only four steps, and showed slight signs of
burning. Later he crossed in dry rope-soled
shoes, taking seven steps, and the soles were
not burned at all. Bould and Russell next
walked the trench and both were slightly
burned.

One of the rope-soled shoes was then
wetted and held in contact with the fire.
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OBLONG ROOTS?

This is an algebraic square:
(u—3)2=(u—3) (u—3) =u2—~6u-+9
This is an algebraic square root:
Vu—6u+9=¥[+(u—3)1® or
+ (u—3) or —(u—3)

This is an algebraic oblong:
(u—3) (u—2)=u2—>5u-+6

This is an hypothetical algebraic oblong root:
Vu—5u+6=v(u—3) (u—2)=(u—3) or (u—2)
That hypothetical formula merely illustrates the
analogy of the idea ‘‘oblong root” to the idea

‘“square root’ ; the formula does not define a deter-
minate algebraic operation.
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Squares and square roots are equivalent to alge-
braic rotations in the plane of complex numbers.

The plane of complex numbers floats in the space
of bifoliate numbers.

Oblong powers and oblong roots, which are in-
determinate operations in complex numbers, be-
come determinate operations in bifoliate numbers
and are equivalent to polyarithmic (nonalgebraic)
rotations in the space of bifoliate numbers.

* % k
This is a polyarithmic oblong power:
(uU—3&2) ¥ = (uU—3&2) (u—2&3)=u—5u-+6

This is a polyarithmic oblong rcot :
Yut—5u+6=V/(u—3&2) ? or
(u—3&2) or (u—2&3)

* k k

Y (UT2&3) 7=

This simple application of polyarithmic roots to
the formal solution of quadratic algebraic equa-
tions may be extended to equations of higher de-
grees which are incapable of solution by means of
the usual algebraic roots. This thesis is developed
by Robert A. Philip in three monographs:
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Several seconds elapsed before any sign of
steam appeared, showing that the spheroidal
state—the sudden formation of an insulating
layer of vapor—does not occur under the
conditions obtaining in the fire-walk.

It was very noticeable that the feet sank
into the embers, the Report continues, to a
depth of between two and three inches, so
that the upper part of the feet were covered.
It is very evident that the very low thermal
conductivity of smouldering wood prevents
damage to normal skin and other objects,
if the time of contact is below about half a
second and the number of consecutive con-
tacts is not too great,

In a third and final experiment, with a
nine-inch, twelve-foot trench, and a stiff
breeze which raised the surface temperature
of the fire to 800 degrees, centigrade, or
1472 degrees, Fahrenheit, Hussain crossed
taking four steps and was uninjured. Then
Reginald Adcock walked the trench in 1.8
seconds, taking three steps. He was not
burned in any way and he made a statement
that, no doubt, has immediate bearing on
success in fire-walking; he said that former
attempts had given him confidence to walk
steadily.

The Report then shows a comparison that
is of interest, since it makes clear that in
three trials the English novice—an average
man such as the present reader is likely to
be—had easily equalled the Oriental “pro-
fessionals” (Kuda Bux had stated that for
several consecutive years he daily performed
the feat at an annual religious festival which
lasted a week). Kuda Bux, Hussain, and
Adcock, weighing respectively 120, 126, and
160 pounds, walked distances of 11, 12, and
12 feet, taking 4, 4, and 3 steps, in 2.2, 1.6,
and 1.8 seconds, in minimum time of con-
tact per step of .55, .40, and .60 seconds, over
surface temperatures of 806, 1472, and 1472
degrees, Fahrenheit. “It will be seen,” the
Report points out, “that both Hussain and
Adcock exceeded Kuda Bux’s performance
by walking on a fire of nearly twice the sur-
face temperature. Further it is remarkable
that Adcock should have survived, without
injury to his feet, the greatest minimum
mean time of contact.”

What, then, in sum, is the secret of fire-
walking? Dr. G. Burniston Brown, the au-
thor of the Report, sums it up as follows
(slightly condensed) :

“The fire-walk is in no sense a trick: the
walk is performed in the normal manner
with bare and chemically unprepared feet.

“Owing to the fact that the surface of the
fire is a very unstable one and the feet may
sink in several inches, it is impossible to
walk so that a constantly changing portion
of the foot is in contact with the hot embers
(this would be possible on a firm plane sur-
face) and skill of this kind is not a factor
necessary for success. Nevertheless, steadi-
ness in walking is an advantage in order to
avoid remaining with the weight on one foot
for too long an interval.

“Moisture on the feet is a disadvantage.

“The spheroidal state does not occur.

“No abnormal degree of callosity of the
feet is required.

“Fasting or other initial preparation is
not necessary.

“No evidence was shown that immunity
from burning can be conveyed to other
persons,

“The fall in the temperature of the sur-
face of the soles of the feet during the ex-

periment was possibly due to a number of
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steps being taken on the grass after leaving
the fire, before the place of examination
was reached.

“Immunity is not due to contact with
layers of relatively cold ash in which com-
bustion has ceased, since in experiments
with Kuda Bux the ash was removed; and,
in any case, the feet sink in sufficiently far
to be in contact with the burning embers
and small flames below the surface.

“The equivalence of the performance of
one of the amateurs with that of the pro-
fessional fire-walkers, and the small differ-
ence between their performance and that
of the other amateurs (the professionals
could not take more than two steps with
each foot without injury), together with
the fact that the immunity could not be
transferred, indicates that the slight im-
munity shown is not sufficiently abnormal
to require the hypothesis of a specially in-
duced mental state; for example, ‘faith.’
The fact that no signs of burning were
found on the dry rope-soled shoes (which
can hardly be supposed to be affected by
the mental state of the wearer) leads to the
view that the secret of the fire-walk lies in
the low thermal conductivity of the burning
wood. The thermal conductivity of copper,
for example, is about 1000 times greater
than that of oak wood.

“In order that damage may be caused
to the skin or other substance by contact
with a body hotter than itself, it is neces-
sary that a certain quantity of heat should
enter the colder body, and that the time
during which this transfer takes place should
not be too long, otherwise the heat may be
conducted or radiated away before the tem-
perature has risen sufficiently. Consequently,
in spite of a large temperature difference
such as exists in the fire-walk, the quantity
of heat transferred may remain small if
either the thermal conductivity is very low
or the time of contact is very short. In the
case of the fire-walk, burning wood and its
ash are very poor conductors of heat; and,
furthermore, the time of contact is not above
about half a second in normal quick walk-
ing. Even so, successive contacts of this pe-
riod cause an accumulation of heat sufficient
to cause injury, and the experiments have
shown that with fires whose temperature is
500 degrees, centigrade, or more, only two
such contacts can be made with each foot
without erythema or blistering.”

Dr. Brown, in clearing up lesser details,
remarks that “it is to be expected that a
people who normally walk with bare feet,
especially on the hot ground in tropical
countries, will exhibit a greater resistance
to injury than the volunteers in the experi-
ments in England, and hence it may occur
that, in India for instance, the fire-walker’s
limited immunity is in no way unusual.” He
also alludes to the hypothesis of hypnotism
and refers to some side experiments that
were made at Maudsley Hill Mental Hos-
pital showing that, although subjective feel-
ing of pain may be considerably lessened by
hypnotism, any inhibition of normal skin
reactions to burning can be only slight.
With regard to things of this kind, or to
things physiological such as the possible
power of inhibiting the activity of the sweat
glands of the feet, it may be said simply
that these crutches are not necessary, for the
facts of a purely physical nature—namely,
brief contact, few contacts and a poor con-
ductor of heat—seem sufficient to account
for the ability to do fire-walking.
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PORTER SARGENT PUBLICATIONS

A HANDBOOK OF PRIVATE SCHOOLS, 4000
schools, 1208 . pages, $6.00.

he Handbook, with its concise descriptions of

private schools remains the most useful thing ef

its kind
braries.”’

ments on things pedagogic. Concise and critical
information. A guide for parents and teachers, it
serves that purpose without fear of treading on
an occasional academic toe.”” New York Sun.

HUMAN AFFAIRS, 204 pages, $1.00.
‘A discursive criticism of our cultural life written
in a lively, pungent and at times wholly devastat-
ing style.
way as one listens to a brilliant conversationalist
who never loses his breath. It is held together by
the persistence of a fresh and inquiring mind
that wants to strip aside the nonsense and get at
the facts.”

A BRIEF SCHOOL GUIDE, 160 pages, 25c.
1200 schools—boarding, day, junior college. 14

maps, 97

THE SUMMER CAMP GUIDE, 104 pages, 25c.
400 better private camps, 8 maps, 82 illustrations.

Write for circulars of above and announcements
of forthcoming publications.
PORTER SARGENT
11 Beacon St. Boston, Mass.

available to parents, teachers and li-

Christian Science. Monitor. ‘‘Spicy com-

One is kept on reading it in the same

Alvin Adey, Events.

illustrations.

;

l‘"’—)_ £
J\.\‘ et '@T INCORPORATED, HARTFORD.CONK.
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l&% 'l The Apex Slide Rule
RREDI é' é, | fa?::n::“:;ﬁe?::5::“&«?5;5?"3;;:.&:;
g
l\llllll 1" mlum; ihis e, UndouStedly e sreatee aide

| 1 Gilson Slide Rule Co., Stuart, Fla.
wtlund e !

is 83" in dia. The C Scale is 25" long and

in our former ads in S. A. The illustration
shows a full-size portion of the scales. Any-
ne with weak eyve-sight can easily use

one today. Money, refunded if you are not
satisfied.” Price with Instructions, $5.0!
Cash or C.0.D. Circulars free.

Slide Rule Makers since 1915

LIFE

The most detailed and definite

AFTER oriaits % e founa n the
DE A'I'“ writingsof Emanuel Swedenborg,

Free

famed theologian and scientist.

Swedenborg s 632 page, large type
book “HEAVEN AND HELL"”

Sketch of Swedenborg’s life included

SWEDENBORG FOUNDATION, Inc.
Room 1612, 51 East 42nd St., New York

Name ..

Send 5c for postage

Address



MARCH - 1939 SCIENTIFIC AMERICAN 179
110 110
100 Se———{100
A Bl ;/ / \ ”
. — | / sentine w )
Scientific American is the
ONLY National Publication to * / ®
show a consistent FIVE YEAR / %
galn in advert181ng lmage 1934 1935 1936 1937 1938

. . . besides a 39% gain in January 1939 over January 1938.

24 W. 40th St.

HAT better confirmation of a good
advertising buy than this steadily
mounting volume of business? It reflects
advertisers’ faith in the influence of Sci-

entific American on a valuable market.

This audience is important to you. Assem-
bled by a vital, authoritative editorial ap-
American readers are

peal. Scientific

thinking people . . . progressive industrial-

ists whose fortunes are fed by scientific
achievement . . . technicians, research en-
gineers, scientists, who lead the nation and

mold its industrial future.

O more eager and open-minded audi-
ence is available. Tell them of your
ideasfortheirindustries,yourtoolsfortheir
tradesin a magazine that affords profitable,

low-cost coverage—Scientific American.

Scientific American

ITS READERS ARE LEADERS

Send for “Billions”

New York, N. Y.
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AN ENTIRELY NEW
TYPE OF CAMERA

THE VOIGTLANDER
FOCUSING BRILLIANT

Combines the large, bright
finder of the popular Brilliant
camera with the Eair-sharp fo-
cusing of a Reflex camera.

Special optical focusing sys-
tem "'tunes" in the image like
a radio tunes in sound.

Fitted with direct vision op-
tical finder for fast-action pic-
tures. Has an automatic film
locking and counter device
and a specially built-in com-

artment which holds a yel-
Ew filter and exposure meter,
both of which are supplied
with the camera.

Takes pictures 21/, x 2!/4" on
No. 120 Film ready for the
photo album without -enlarg-
ing. Has an F.4.5 Voigtar
lens in Compur Shutter with
speeds up to 1-300th part of
a second.

S$4250

Eveready Case, $6.75

MAIL ORDERS
FILLED.

SEND FOR
BOOKLET S.A.F.

TRADE IN

YOUR OLD
CAMERA

110 WEST 32ND ST/ N, T,

World's Largest Exclusive Camera
Supply House
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Conducted by JACOB DESCHIN

PHoToGRAPHIC PARTY

OR those parties with a purpose—aside
from the purpose of sheer pleasure-
making—such as raising money for a worthy
charity or some other noble cause, this de-
partment has positive proof that photo-
graphic “bait” is well worth consideration.
Faced with the problem of devising an
attractive method of raising money, at the
same time giving the donors something for
their contribution that was worth what they
paid for it, this department was approached
on the subject of how to attain this end by
giving the party a photographic flavor.
The plan finally approved was to set up
a kind of “studio” in one of the rooms of

the house in which the affair was to be
held. A main light, diffused, was set up at
the conventional 45 degrees in relation to
the background and a spotlight was em-
ployed for an emphasis light. These were
made ready before the guests arrived and a
camera was set up on a tripod so that picture-
making could commence with the least fuss
and danger of possible interference. The
camera used was a 9- by 12-cm filmpack-plate
type, equipped with a telephoto lens of
double normal focal length. The background
consisted of drawn window curtains which
were fuzzed out by the large diaphragm
opening—f/5.5. Subjects sat on a backless
bench.

The names of the victims were gathered

Party portraits with a purpose. These four are examples of the type of work that
can be done rapidly if you follow the suggestions given in the note above
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in advance, permitting a steady progression
after picture-making began. For the sake of
the sitter and to facilitate the making of
pictures, the door of the “studio” was closed
each time. This helped both the sitter and the
photographer, and as a result matters went
along very smoothly.

While the lighting was, in the main, the
same for all, the spotlight as well as the gen-
eral illuminant had to be shifted occasionally
to suit different personalities. Also, of course,
focusing was arranged for each individual
in view of the shallow depth of the long-
focus lens, but inasmuch as the ground glass
had to be inspected for subject composition
anyway, the frequent focusing was not un-
duly bothersome.

Off-hand, it would seem that the best cam-
era for the purpose would have been a minia-
ture and the pictures made one after an-
other with little interruption between each
one. But in view of the fact that the num-
ber of persons involved was not great and
the desire of the photographer and the
sponsors of the event was to give the best
possible performance for the money, the
larger camera was chosen and an attempt
made to compose each picture carefully.
Your money’s worth, was the keynote of the
enterprise.

The price of one dollar for single portraits
and one dollar and fifty cents for portraits
of couples was found to receive practically
universal acceptance. Out of a relatively
small group, a total of 20 dollars was col-
lected. Enlargements, a sample of which was
shown to prospects before picture-making
began, were made on 8- by 10-inch double
weight stock, semi-matte surface.

In addition to the picture-making, three
11- by 14-inch enlargements of favorite nega-
tives taken from the files were mounted on
16- by 20-inch exhibition mounts and sold by
lottery.

It is needless to say, of course, that the
photographer engaged in such a strenuous
venture as this may make up his mind that
he will see practically nothing of the party!

Leica ImPoORT
CERTIFICATE

IFFICULTIES ordinarily encountered

with U. S. Customs officials by Leica
owners who want to bring their camera back
into the United States upon returning from
a trip abroad may now be avoided. An “Im-
port Certificate” is being issued with each
new Leica camera, lens, or Leitz binocular
which has been imported through regular
channels. This consists of a small card on
which is stamped essential identification in-
formation concerning the camera, and assur-
ance that full duty has been paid on the
particular camera.

SECRET CaAMERA NOTE
FROM Asia

EWS of bustling activity in the manu-

facture of photographic equipment and
materials in China and Japan has come to
us by way of a friend of a friend who re-
cently received a letter from Shanghai. In
part, this letter discloses:

“It may interest you to know that the
Japanese are now making the most exten-
sive photographic products imaginable. They
include: films for Leica, the ‘Canon’; an

SCIENTIFIC AMERICAN

amphibious Leica-Contax, called the ‘Baika’,
Leica-type with ‘Lausar’ /3.5 lens, 127 film
size; and a score of 620 roll-film cameras
with Japanese-made Compur shutters and
lenses. . . . For the first time, a Chinese com-
pany is making cameras; box-type, lens
ground in Shanghai, first batch of 10,000
destined for India.”

MAKING PICTURES OF THE
PicTUuRE MAKERS

RAIN your camera on the camera shoot-
ers the next time you go strolling in
search of picture material. It’s lots of fun.
The important thing, as in all candid shoot-

Picturing a picture maker

ing, is to make sure you are not observed by
the victim. This is comparatively simple as
he, or she, is probably so engrossed in focus-
ing and viewing his own subject that he or
she pays little heed to anything else that
may be going on around.

CONTESTS

EWS of photographic contests comes to
us this month from two fronts.

Commemorating the 100th anniversary of
the birth of photography, the manufacturers
of Rolleiflex and Rolleicord cameras are
sponsoring the First International Rollei
Competition, with prizes totaling 500 cash
awards headed by a first prize of $200. In
addition, many of the winners will be rep-
resented in a Rollei picture book tentatively
titled “The Magic of Light.”

“Anything that makes a good picture” is
the sponsors’ only requirement, with “no re-
strictions as to subject or quantity of pic-
tures to be entered.” Artistic merit and
general interest are to be the bases of judg-
ment. Prints must be enlarged to at least
5 by 5 inches, though original color trans-
parencies are acceptable. All entries must
be mailed before August 31, 1939 and prizes
will be announced December 1, 1939. Amer-
ican entries may be mailed to Burleigh
Brooks, Inc., 127 West 42nd Street, New
York, New York. Rules and entry blanks
may be obtained from the latter or from the
local Rollei dealer.

Increased prizes and decreased entry fees
are the features of the Second Annual Com-
petition in News and Pictorial Photography
at Kent State University, Kent, Ohio, under
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the auspices of the Department of Journal- |

ism. The closing date for submission of

entries is March 1, 1939. The prizes this

year will consist of a first prize of $40 and
(Please turn to page 184)

WILLO JR.
ENLARGING
EASEL

The Willo Jr., Enlarging Easel holds
paper up to 11 x 14 inches and has a
built-in adjustable margin device that is
operated by a gentle push or pull. This
lever accurately adjusts the upper and
left margins to any size between 1/16
and 2 inches, as indicated on the con-
veniently located scale. There are no
loose parts to be lost and no possibility
of unequal margins. The sturdy metal
masking bands keep the paper flat on
the board and prevent curling.

Locks automatically. Simple to oper-
ate. Nothing to get out of order. Will

last for years.
$3.75

SALE
PRICE
FORMERLY $6.75

CHAMPION
ADJUSTABLE
DEVELOPING TANK

—

Never before has a high quality

developing tank been
offered at this low
price.

$3.95

o ALL SIZES FROM 36  EX-
POSURES. 35 MM. TO 116 IN-
CLUSIVE.

e UNIQUE LOCKING DEVICE.

e GENUINE CHEMICAL RE-
SISTANT.

o BAKELITE — HEAVIER CON-
STRUCTION.

Mail Orders Filled.

10 WEST 32ND 5T

World's Largest Exclusive Camera
Supply House

N.Y.




PrizE WINNERS

IN THE

Third Annual
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Photography Contest

1st PRIZE in Division 1, Human Interest. Submitted by
Allen Brooks Howard, Jr., Staten Island, New York. This
striking character study was taken with a Rolleicord cam-
era, the exposure being made on Eastman S. S. Pan film

1st PRIZE in Division 2, Landscapes. Entered by H. Lou
Gibson, Rochester, New York. Taken with a Recomar cam-
era on Eastman Panatomic film. No filter was employed

1st PRIZE in Division 3, Science and Industry, includ-
ing Natural History. Photographed by Ruth M. E. Hen-
nig, Boston, Massachusetts. This unusual bird photo-
graph was taken with a Kodak on Eastman S. S. Pan film
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HONORABLE MENTION AWARDS

DIVISION 1

William A. Baker, Quincy, Massachusetts

Francis J. Wilson, Saskatoon, Saskatchewan, Canada
Lau Wai Kwong, Hong Kong, China

Carl Bakule, Minneapolis, Minnesota

Mrs. Harry N. Aldrich, Chicago, Illinois

DIVISION 2

J. B. Guss, Fort Lewis, Washington

Georg Halasz, Budapest, Hungary

G. L. Osmanson, Morris, Illinois

Elise Voysey, Bayville, Long Island, New York
H. Farkas, Budapest, Hungary

DIVISION 3

George F. Watson, Beloit, Wisconsin
Thomas E. Benner, Urbana, Illinois
Don Laskey, Grand Rapids, Michigan
Anthony Pulitano, Brooklyn, New York
Adolph W. Dreyer, St. Louis, Missouri

e

2nd PRIZE, Division 1. “Curly-Head” was submitted by
Stephen F. Harris, Dover, Massachusetts. The picture was
taken on Eastman S. S. Pan with an Auto-Graflex camera

PR =TS L
i », SN A"

2nd PRIZE, Division 2. Entered by E. Haeberle, Elmhurst,
Long Island, New York. An unusually fine sunset, taken
with a Rolleiflex camera on Agfa S. S. Panchromatic film

2nd PRIZE, Division 3. Taken by Kenneth Carlisle Mar-
they, Brooklyn, New York. The spirit of railroading was
caught with a Rolleicord on Eastman S. S. Pan film
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Takes Negatives up to 2's x 3'/4 INCHES

(Equivalent section larger negatives)

Complete with Fedar Anastigmat Fé.3 lens, Cali-
brated Easel, 16x18” Baseboard with Hinged

Type Border-Maker and Paper Holder Attached.

Enlargements 2% to 7 times on baseboard. 4 masks for
all popular size negatives. Booktype negative carrier
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| a second prize of $10 in each of the two

divisions. Judges of the news photography
competition will be members of the program
advisory committee for the Short Course,
while Frank R. Fraprie, F.R.P.S,, editor of
American Photography, and members of his
staff, will judge the pictorial division,

All newspaper workers and students and
instructors in schools and departments of
journalism are eligible to compete in the
news section. The pictorial contest is open
to everyone. Entry fee in either section is
$1 for four prints or less, with a charge of
25 cents for each additional print.

Rules include preference for 8 by 10 or
11 by 14-inch print sizes, and not smaller
than 5 by 7. Regulation 16 by 20-inch mounts

with curved supports for cut and uncut film. Double
diffusing plates supply evenly distributed intensified light.
Built-in diaphragm with red filter. 125 watt projector
lamp included.

suggested, but larger or smaller mounts, if
used effectively, will not be barred. Name
and address of photographer should appear
on back of each print, accompanied by ex-
posure data. If desired, name may be placed
on front of print with title.

Federal Variable Projection Printer

Federal No. 636 Variable Projection Printer presents an
entirely new principle of design, combining the simple opera-
tion of the Fixed Focus machine with the variable features
of adjustable enlargers. The interchangeable Fixed Focus
Mounted Lenses, together with the calibrated adjustable
mask and paper holder make this possible.

Anastigmat lens No. 101 is furnished as standard equi
ment. It will make 5” x 7" prmtﬁ {from full vestpocket (134
x 214"”) negatives, 315" prints from % vestpocket '\nd
Bantam size, and 2%” x 3%" prints from double frame
35 mm. negatives. Makes 5” x 7” prints from 234” x 314"
negatives and 5” x 534” prints from 214” x 214" negatives
with a slight cropping.

1.00 more
w.

Price incl.
Lens 101 $29& ot Miss.
ASK YOUR DEALER—detailed folder on request.

FEDERAL STAMPING & ENGINEERING CORP.
Dept. SA-3 25 Lafayette St., Brooklyn, New York

Frasa anp Froop GuiDE

OURS for the asking is a handy little

pocket guide containing a wealth of use-
ful exposure data on flash and flood pho-
tography just announced by the Wabash
Photolamp Corporation, of Brooklyn, New
York. This little pocket guide lists over
120 different films in 35-mm, cut- and roll-
film and film-pack, made by Agfa, Defender,
DuPont, Eastman, Gevaert, Hammer, Ilford,
Perutz, Univex, and other film manufac-
turers, together with data and exposure
tables for correct use in making flash and
flood pictures. Complete data and exposure
tables are also included for the various 8-mm
and 16-mm films for home movies, as well
as tables for Kodachrome and Dufaycolor
films. The Wabash people, as you know,
make Superflash and Superflood bulbs.

SEE YOUR PRINT
BEFORE YOU MAKE
IT WITH THE

PROTECTING THE SPONGE
NE of the most frequently heard com-

plaints concerning the viscose sponge
HANDI-VU is that it gathers dust easily, thus endan-
gering the delicate emulsion surface when
swabbing negatives to get rid of excess
moisture before hanging up to dry. A very
satisfactory and convenient method of pro-
2/3;\02363;/‘ hlupt‘teIr’OCket o 7.50 tecting the sponge is to have a glass con-
24 x 334 Icarette 501 Tessar F/4.5, Com- 0.00 tainer such as the one illustrated (only 10
2/4 )%3 """" 1 hageeDuplexF/45Tessar, 5' cents at the ﬁve-and-ten). This not only
CAL3ICOF H 45.00
Maxmnr F/4.5 Tessar case 3 C. F. H,,
FoPo A 40.00
9 x 12 Ihagee Duplex 13.5cm. F/4.5 Tess’u‘,
coupled range finder, case, F. P. A.. 50.00
Vollenda Radionar F/3.5 22.50
Welti F/2.8 Tessar......... 37.50
Exakta A. F/2.8 Tessar, case. 40.00
Baldaxette F/2.8 Trioplan.... 40.00
ational Graflex Series 1I, $ .00 ﬁ
Tessar 45.00
Foth Flex F/3.5 Anastigmat, case.. 35.00
5 x 7 Press Graflex F/4.5 Velos lgmat s
........................................................... 0.00 Offers two visual monochrome
SeRObEe s e filters, designed to give you a
3% x 4/; RB Graﬂex Series D F/3.5 Tessar bet.ter 1Qea of. what .the tonal.re-
16.5cm., F. P. . 90.00 lationships will be in the finish-
Robot, F/28 Tessar, case 75.00 ed print. Hold the filter up to
3% /}é ;ﬁ CSAt A}l\xt(:igrapltuc I}&lotgilk Special 15.00 your eye and see the scene with
nas odamatic shutter.............. . the color translated to the equiv-
15 XP2/2 I:(ﬁ'{glll;’l ]l:é]cﬁ.;dxonar F/2.9 case, o100 alent of black and white. The two
5 x 474 Nixe 555 F/4.5 Ica, Compur, case 20.00 filters are bound in a Eoranact
3% x 4% RB Graflex Series D 614" /2.9 leather case. The green filter is
Pentac, case, F. P, A.. . 125.00 for pan films, the blue for ortho-
Exakta B F/2 Biotar... . 125.00 chromatic emulsions. .
10-Day Money-
Back Guarantee H E N R Y H E RB E R T
483-485 Fifth Avenve, Now York, N. Y. .
In a glass dish
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THERMOLECULAR

FINE GRAIN DEVELOPER

320z. bottle
develops
20 rolls

The fine grain
developer with
which every ca-
mera user --not
experts alone--
can produce
better pictures.

FINK-ROSELIEVE CO., INC..

109 WEST 64TH STREET . NEW YORK CITY

Fascinating fleld. Wonderful opportunities! Com-
mercial, News, Portrait, Advertising, Natural Col-
or, and Motion Picture photography. Train at Home
or in our modern studios. Famous experts will be

your teachers. 29th year. Send for f7 ee booklet.
RK NSTITUTE OF PHOTOGRAPH'
il 10 West 33 St. (Dept. 134) New York City

Don't fail to send for this new, sensational
104-page Camera catalog. It is chock-full of
values in Cameras, Films, Projectors, and
accessories. The latest developments in
photography are illustrated in this great
catalog, which is yours for the asking. Re-
member . . . Penn features a Guarantee
Bond with every purchase. Liberal Trade-in
Allowance on your old camera and equip-
ment.
MAIL COUPON NOW FOR FREE CATALOG

PENN CAMERR EXCHANGE...

126 W.32nd St., NewYork, N

PENN CAMERA EXCHANGE, INC.
126 West 32nd St., N. Y. C.

Please rush your latest 104-Page Catalog SA—which
containg thousands of camera values,

Addvess

PASTE THIS COUPON ON PENNY POST CARD
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keeps the sponge always ready for use but
it may thus be left moist. A viscose sponge
protected in this way will always remain
free of dirt and grit provided any dirt accu-
mulated during use is immediately washed
and the sponge squeezed of excess water,
never wrung.

TravELING CAMERA ExHIBIT

F you live in or near .Philadelphia or

Reading, Pennsylvania; New Haven or
Hartford, Connecticut; Providence, Rhode
Island; Boston, Massachusetts; Syracuse,
Rochester, or Buffalo, New York, you will
soon have an opportunity of attending the
Universal Camera Exhibit, which is taking
to the road under the auspices of the Leica
people. Consisting of working set-ups of
specialized Leica camera accessories, such as
the photomicrographic, photomacrographic,
copying and reproduction devices, and so
on, in addition to the complete line of Leica
cameras and more than 500 accessories, the
exhibit will be in charge of Anton F. Bau-
mann, Leica expert, lecturer, and photog-
rapher. In addition, Mr. Baumann will
demonstrate his methods of making giant
enlargements and will lecture on color pho-
tography.

The exhibit will be on display for three
days in each city from 1 to 10 p.m. Exact
dates are available from local Leica dealers.

IN PRAISE OF THE
CHANGING Bac

ECENTLY we had occasion to use a
film changing bag under circumstances
which did not easily permit the unloading
and reloading of cut-film holders. Since we
chiefly employ the miniature type of camera
if shooting when away from the studio, the
need of a changing bag does not often arise,
but when it is needed, it plays its role ad-
mirably. A word of caution to those who are
using the changing bag for the first time:
Do not attempt to unload the holders and
reload them during the same “session.” In-
troduce a box and a protective opaque ma-
terial such as black paper into the changing
bag with the holders to be unloaded. Unload
the holders, wrap the film with the opaque
sheet of paper and place in the box; after
tightly closing the box, end that particular
chapter of the session. For reloading, return
the empty holders to the bag, accompanied
by a new box of cut film—and load in com-
fort.

Way Is A Prize PicTURE?
ITH Norris W. Harkness, columnist

for The Camera (Philadelphia) and I

Nature Magazine, we recently collaborated
in the judging of photographic prints sub-
mitted in a club competition. We could
select only two prints in each of three
classes, a First Award and a Second Award.

Those finally chosen were picked out be-
cause they were well or satisfactorily com-
posed, the printing quality was good, the
subject matter interesting. Those that fell
by the wayside had in several instances
sinned chiefly because they lacked but one
of these three qualities. If the subject mat-
ter of one was good, it lost out because the
negative was under- or over-printed; in an-

other the printing was satisfactory but the
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PBasgs Bargaingram

VOL. 29179 WEST MADISON STREET, CHICAGO, ILL. NO. 3

Bass believes:

in being broadminded. Just because ou
got good results from your old {'
lens is no reason for depriving your 18
year old son from owning an F:2 camera
with all refinements including hot and cold
running water. After all . . . this is a
different age . . . and RR (Railroad) lenses
went out with clincher tires. The young
fellows like to buy here because we ARE
so liberal-minded.

President

New Bass Bargains

45 x 107 Zeiss Ernemann Stereo Reflex . . ., focal
plane shutter to 1/1000. Pair of matched Carl Zeiss
Tessar F :4.5 lenses. Film pack adapter 5

and holders . .. New list $150—at Bass

24 x 3% Miroflex folding reflex, with 12 em. F:3.5
Carl Zeiss Tessar, shutter to 1/2000 of a second, film
pack adapter and three holders. Form-

er price, $260.00; special at Bass........ -

same with Carl Zeiss Tessar F:4.5 lens............ $69.50

The above represent some unusual Bass purchases and
deserve your careful consideration . es ... even to
starting a whispering campaign among your friends.

and for the 10 x 15 boys Bass offers:
10 x 15 cm. Voigtlander Bergheil, Heliar F:4. 5 lens
Compur shutter

10 x 15 cm. Zeiss Tropical Adoro, 615” Carl Zeiss
Tessar 4.5 Compur, with accessories llkessg%\a

10 x 15 em. R.B. Zeiss Tropical favorite. Teakwood,
double extension, Carl Zeiss Dominar F :4.5 Compur,
film adapter and double holder, new list $225,5 g!t’

There’s romance and glamour in photograpluc equip-
ment . be it a camera or just another gadget.
Keeps us hustling to keep abreast of things . .

which explains why we have to keep on issuing new

Bass Bargaingrams
all the time. So write in for your free copy and men-
tion preferences . . . still . .. movie .. . lenses. . .
projection or what have you.

Now! Commercml
Units

available

in RCA

16 mm.
S-O-F

Camera

Now . . . Bass
brings you profes-
sional results with
this Commercial
sound equipment
each instrument film-
tested before shipped .

and guaranteed by BASS
400 ft. capacity turret front camera

1 inch Wollensak F:3.5 lens

3 stage high gain amplifier, 110 volt with
crystal microphone

110 volt A.C. permanently attached motor
vibrationless, steady

400 ft. Bell & Howell Duplex Magazine
RCA Studio recording galvanometer
Completely equipped at Bass for 9
only (U.S.A. only 35

or equipped for 12 volt battery op-
eration, ?ncludmg batteries......c........ $960.

ENLARGERS

FILMAREX O—for 6 x 6 cm., 75 watt frosted bulb,
red filter, negative carrier and two masks, with
F:4.5 Anastigmat 1ens at...........coovciiennnes '$42.50
ELWOOD Studio Enlarger—for 5 X 7 or smaller
Complete less lens 7.00
MEGA A—24 x 36 mm. double frame 35 mm
dusmroof negative carrier 16 x capac1ty—dso4u8b(l)%
FILMARUS O—for 3 x 4 cm. or 35 mm. 75 watt
frosted enlarging lamp—red focusing filter—book
type negative carrier. 2 metal masks—2 to 8%
diameters. With F:4.5 anastigmat.........c....... $32.50

CAMERA CO.

Dept. AD, 179 W. Madison Street
Chicago, Ill.
CAMERA CROSS ROADS OF THE WORLD
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So You Want to Take

BETTER PICTURES

By A. P. PECK

Associate Editor
Scientific American

Camera Owners:

This is THE book you
need to get the best
results in photography

QUESTIONS that you want answered, things
that puzzle you, all are explained in simple,
straight-forward style, free from technicalities.
Weritten for those who have their developing and
printing done by the photo shops.

Loxne experience as an amateur photog-
rapher himself, and constant contact with
other amateurs who are eager to learn, have
enabled the author to anticipate your ques-
tions, to put the fundamentals of photography
on such a basis that they can easily be absorbed.

THE next best thing to a face-to-face chat
with one who has been through the mill and
has learned by experience is to have at hand
a copy of this book. You will read it first as
an enjoyable, running story of what you can
do with your camera; you will keep it always
at hand for reference and help.

SOME of the phases of photography that are covered: Your
Camera and How It Works; Lens Speeds and What They
Mean; Exposure; Lighting Indoors and Out; Portraits; Land-
scapes; Tricks With Your Camera; Action Pictures; Your
Pictures Can Be Enlarged; Equipment; and many others.

16 Chapters
Over 200 Pages

Dozens of lllustrations

Board Covers

"So You Want to Take Better Pictures'

$2 ..19 postpaid

Order your copy now. 1st Edition ready about March 10th.

SCIENTIFIC AMERICAN

24 West 40th Street New York, N. Y.
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picture content was presented without imag-
ination. One fault that was particularly
noticeable was the evident misunderstand-
ing of the type of picture suitable for sub-
mission in a competition of this sort. For
example, a dish of fruit that was remarkably
well printed had to be discarded because
of the commercial type of lighting employed
in making the picture: an even light from
both sides. Another picture of this type was
one showing a bowl of flowers on a table
and a woman’s hands engaged in arranging
them.

A prize picture, therefore, would seem to
be that one which possesses all those good
qualities which combine to make the print
that stands above the crowd. Interesting
subject-matter probably comes first, followed
by proper selection of viewpoint and good
composition, selection of the proper paper
contrast for the negative employed and a
printing depth sufficient to record the tones
of the negative within the capacity of the
paper. One careful worker has made it a
rule never to enter the dark-room with more
than one negative and to work with that

| negative for all it was worth. Sounds worth

while.

TurE BELLOowSs MAKER

O those in the know, bellows-making is
considered one of the most skilful of the
arts dealing with the manufacture of photo-
graphic equipment. The illustration shows

Bellows making

the method by which the bellows are folded
in the familiar “accordion” fashion. The
hands you see were taught their cunning by
a master in the craft as they, in turn, will
demonstrate the art to another in the future.

TREATISE oN EXPOSURE
COMPREHENSIVE and rather exten-

sive treatment on the subject of ex-
posure, exposure meters, and their proper
usagé, discussion of the meaning and im-
portance of the various film-speed rating
systems now in use, plus much other useful
information on the subject, is now under
way. The guide, as it is intended to be, ac-
companied by a compilation of the latest
film-speed ratings for the various emulsions
now available, is being compiled under the
direction of Joseph M. Bing, F.R.P.S.

STRAIGHTENING PRINTS

ANY workers experience difficulty in
flattening out prints after they have
dried. The knack of straightening prints by
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1IT's THE PEAK!

Abbey M/M (Millimeter) Flashguns for Super
B, Contax, Leica, Weltini, Retina II, Duo 620
and other miniature cameras are ELECTRIC-
ALLY controlled. Nothing is left to human
fingers or human instincts. You just press the
button and electricity does the rest. Compact
enough to be carried in your pocket; hand-
some enough to add distinction to your cam-
era; with nothing to change or add to your
camera—its list price of $20.75 complete and
rezlld,v to use makes it the peak of synchronizer
values.

ABBEY CORPORATION
309 EAST 45th ST. NEW YORK CITY

“Make Money With

Your Camera™

Photo-Markets

This 144-page book tells
what to “shoot,” how and
where. Gives directions for
submitting photographs to
magazines. Lists hundreds
of markets for photographs,
with the types
most suitable for each.

together

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

SCIENTIFIC AMERICAN

24. West 40th Street New York City

Splendid  opportunitivs.  Prepare _ in
spare_time. Lasy plan. No previous
exporicnes . noedsd, " common  ashool
education sufiicient, Send for  free
booklet, *‘Opportunities in Photogra-

phy".  particulars an requirements.
American School of Photography

ept.
3601 Michigan Ave. Chicago, .

CAMERA
BOOK!

Tustrates latest m-

U i movie
famnu-g ‘Lenses,
Films, Expoasure
M-u ers, Enlargera,
inrks & pphu—
('\'tr\'t ng photo
aphic, All giuar
‘E —‘lllﬂl'\lJ at
Blllllgk Central
fers you  Am.
most complete, varied stac le of foreig
rhma- tic merchandise from world's lea

Belt & Howell, Graflex, Geveart Korona, oh Lomb, wte,
~ \\ o at Canteal! "-\.llmfnﬂlmngullnll:tﬂ-d or mancy hack. We take your
old camera and equipment in trade. Write for Free camera book!

CENTRAL §ANMERALCD., 230 5. WABASH

PHOTOGRAPHIC HEADQUARTERS since 1899

SCIENTIFIC AMERICAN

the method of passing the backs of the
prints over the table edge or under a rule,
is not always successfully employed, some-
times resulting in unpleasant cracking. One:
very effective method is to moisten the backs
of the dried prints with cotton, cloth, or a
sponge, insert the prints between blotters
either in a print press or under a weight,
such as a number of books, and leave them
overnight. The next morning the prints will
be found to be perfectly flat, and will stay
that way.

VAriABLE DiFrusioN
SCREEN

OUR different diffusion degrees are pos-
sible with the home-made diffuser shown
in the illustration. The device consists of a
pair of knitting or embroidery hoops, four

Diffusion screen

pieces of cheese cloth and a bit of scotch
tape to hold the ends of the cloth to one
of the hoops. In use, a piece of cloth is
inserted in the hoop, while the others hang
free out of the way. For greater diffusion,
more of the cloths are added.

Success WITH THE
Wire FINDER

OME camera users appear to have diffi-

culty in employing the wire or frame
finder on their cameras. They complain that
the picture they get is different from the one
they saw in the finder. The fault probably
lies in the method of using the finder. This
finder is accurate for all practical purposes
if the eye is held close to the small opening
at the back of the finder and an effort is made
to see the outline of the frame and to enclose
the view within this outline. Unless these
two precautions are observed, the picture
will differ from the view.

SEE YOURSELF AS THE
CAMERA SEEs You

LACING a large mirror behind the

camera to permit the sitlter to see him
or herself approximately as the cameraman
has arranged matters on the ground-glass or
in the view finder, has been suggested as a
possible aid in making portraits. The con-
tention seems- to be that if the sitter can see
himself in the mirror, he has a feeling that
he is taking a real part in the actual making
of the picture and can more .easily assume
a natural pose and expression. Since the
suggestion was made by several persons in-
| dependently of each other, perhaps there is
something to it after all. At least, there is
no harm in trying it.
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Photo by De Palma

vos Says
VICTOR DE PALMA
“Camera ace” of

BLACK STAR
Publishing Co., Inc.

You'll say the same...if you follow his lead

The split-second flash of G-E MAZDA Photo-
flash lamps makes it easy to get good
photos indoors or at night...natural full-
of-action shots...the kind you’re proud
to show. That’s why press photographers
use them. Yet they’re simple to use. Re-
sults are sure . .. if you follow simple
directions on package. Grand for color.
Each lamp gets one picture. Buy G-E flash
bulbs where you buy film.

For dozens of shots with ‘’super’’ type film
...get G-E Photofloods

The brighter, whiter
light of G-E MaAzpA
Photoflood lamps lasts
for dozens of pictures.
Two No. 2 G-E Photo-
floods and new “‘super”
type high speed film per-
mit snapshots at night
ot indoors...even witha
box camera. And they’re
swell for home movies!

For best results, be sure to get G-E

New Lower Prices Action? Pets?
G-E MAZDA G-E MAZDA
Photoflood Lamps Photoflash Lamps
No. 1 (was 25¢) 20c No.10 ... it 15c

N'o 2 (was-So;:) " Brand New
ow - - - s 30C No. 21 5355 20c

GENERAL (¢ ELECTRIC

MAZDA PHOTO LAMPS
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EVERYTHING
in the

DARKROOM

Revolves Around

a LEITZ

ENLARGER
LEITZ FOCOMAT

The only completely automatic focusing
enlarger giving automatically focused en-
largements up to 10 diameters. Takes
negatives up to 4 x 4 cm. Leica camera
lenses or special enlarging lenses may be
used. Optical and illuminating system
specifically designed for miniature work.
$75.00, without lens. (Focomat illustrated)

LEITZ VALOY

Range of enlargements in normal working
position from 2 to 13 diameters, and even
larger by swinging lamp housing around.
Uses Leica 50mm lenses or 50mm f:3.5
Varob lens. Interchangeable slip-in metal
masks for negatives up to 4 x 4 cm. $45.00,
without lens.

Lex:lz Enlargers are made by the makers of
Leica cameras. See them at your dealer or
write for information Dept. F-3.

E. LEITZ, Inc., 730 Fifth Ave., New York City

-

ELECTRIC OUTLETS WHERE
YOU WANT THEM . . .

INSTANTLY

NO FUSS—NO BOTHER
NO TRAILING WIRES
SAFE—HANDY—DEPENDABLE

MAGNO
SMR EXTENSION REEL
Complete with Plug $2 00
and 10 Feet of Cord .
Circular SAS on Request

PHOTO MARKETING CORP.
10 WEST 33rd ST. NEW YORK, N. Y.

SCIENTIFIC AMERICAN

WHAT’S NEW

In Photographic Equipment

I1f you are interested in any of the items

described below, and cannot find them in
our advertising columns or at your photo-
graphic dealer, we shall be glad to tell you
where you can get them. Please accompany
your request by a stamped envelope.

UNIVERSAL SAFELIGHT OUTFIT ($1.95) : With
interchangeable safelight filters. Com-
plete set includes black enameled safelight
lamp; A-3 green safe-
light filter; A-7 red
safelight filter; and
10-watt yellow bulb.
Used in lamp without
filter, yellow bulb pro-
vides safelight illumi-
nation for contact printing papers. With red
filter may be used for orthochromatic films;
with panchromatic, except those requiring
development in total darkness, yellow bulb
and green filter are used. Lamp fits any
standard electric outlet.

ZenoprINT Kit ($1.00) : Contains materials

for making contact prints without use
of dark-room. Process utilizes newly intro-
duced Safelyte Paper, with orange repellent
dye. Dye disappears in fixing bath, leaving
ordinary black and white print. Kit includes,
besides paper, special developer containing
red light-repellent dye, standard hypo solu-
tion and special flexible printing frame. In
operation negative and paper are placed in
frame, latter bent for perfect contact, in
front of ordinary electric light bulb and ex-
posure of several seconds is given, followed
by development and fixing in the usual way.
Additional supplies of paper may be pur-

chased separately, sizes ranging from 2% by [

414 inches to 5 by 7 inches.

ImpERIAL Precision EaseL ($9.95): All-

metal, plan-parallel paper surface; sil-
ver-blast focusing surface. Margin masks,
with controls at both ends, and adjustable
white border control for squaring up paper
with easel and masking bands and giving
measured white border to prints. Makes up
to full 11 by 14-inch prints.

Lock-Suarp ($3.00) : Light-tight self-clos-

ing box for protection of photographic
paper while working in dark-room. Automat-
ically locks out all light,
giving positive paper pro-
tection when cover is re-
leased. Cover drops into
light trap which prevents
possibility of fogging pa-
per. Strips supplied with box permit sepa-
rating different contrasts or types of paper.
Type now available for 8 by 10 paper can
be used for smaller sizes. Larger sizes will
follow later.

Urio Fiiters, ComBINATION LENS SHADES

(filters $1.35 to $2.50 each; shades $1.20
to $2.00 each). Filters, available in three
yellow densities, orange, red, green, and
blue, furnished in sizes 22 mm to 42 mm.
Metal-mounted, slip-on type filters of solid
glass dyed in the mass. Featherweight metal
mounts fitted with three adjustable prongs
to provide firm and uniform grip on lens.

MARCH - 1939

B00KS""_E—B00KS

(1]

r
Amateur Photographers

NEw Ways 1IN PHoTOGRAPHY, by
Jacob Deschin. Eminently practical
from every point of view, this new
book contains nothing of theory and
nothing that the advanced amateur
photographer will not find valuable
in one way or another. It covers the
whole range of amateur photography,
discussing such things as trick pho-
tography, photomurals, retouching,
infra-red, and a number of other sub-
divisions that will not be found else-
where in as clear and concise a man-
ner. $2.90.

INFrRA-RED PHOTOGRAPHY, by S. O.
Rawlings. A4 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.

UnNIvErsAL PHOTO ALMANAC AND MAR-
KET GUIDE. How, when and what to
photograph in order to make money
with your camera; where to sell dif-
ferent types of prints. $1.00.

CaMERA LENsEs, by Arthur W. Lock-
ett. Explains simply and clearly, yet
with scientific accuracy, all the under-
lying principles of lenses. $1.10.

CHAMPLIN ON FINE GRAIN, by Harry
Champlin. A complete hand-book on
the entire subject of fine grain, in-
cluding formulas and how to com-
pound and use them. $1.90.

PuotocrapHIC HINTS AND GABGETS,
by Fraprie and Jordan. How to make
all kinds of photographic accessories;
from film clips to cameras to light-
ing equipment, and so on; 250 articles
and nearly 500 illustrations. $3.70.

ELEMENTARY PHOTOGRAPHY, by Neb-
lette, Brehm, and Priest. You can
learn much of the fundamentals of
photography from this little book
even though you have little or no
%now]edge of physics and chemistry.
1.15. .

PHotocrAPHIC ENLARGING, by Frank-
lin L. Jordan, F. R. P. S. One of the
most interesting and authentic books
on enlarging. Its 224 pages cover
every phase of the subject and 75
tllustrations, many of them salon-
winners, show the value of correct
technique. $3.70.

PortrAIT PHOTOGRAPHY, by H. Wil-
liams. Fundamental principles of
composition and lighting, paving the
way to satisfactory results in this
particular branch of photography.
$4.45.

Prices QuoTep INCLUDE PoOSTAGE

We Can Supply Any Photographic
Book in Print

SCIENTIFIC AMERICAN
24 West 40th Street New York City

BOOKS____BOOKS
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AMAZING VALUES!
PRE-INVENTORY SALE

In some models, only one of a kind available. We
suggest prompt action for these super bargains.
35 mm. CAMERAS

Watson w. F2.9 lens Pronto shutter Excellent $§ 22.50

Jubillette w. F2.9 lens Compur shutter Excellent 26.50
Dollina II chrome w. F2.9 Compur like new. 42.50
Dollina II chrome w. F2 Compur like new. 59.50
Leica Model E. chrome F3.5 Excellent. 59.50
Leica Model D F3.5 registered like ne 79.50
Leica Model G-38, F2 registered like nev 135.00
Contax IT F2 Sonnar w. case Excellent.... 135.00
Contax 1II F1.5 Sonnar . case Excellent 179.59
Kine Exakta F2.8 Tessar like new. . 115.00
WWelti w. Zeiss Tessar 2.8 Compur cellent.... 39.50
Weltini w. Zeiss Tessar F2.8 Compur shutter

THKE NeW ..ottt 4.50

REFLECTING CAMERAS

1%x21% Exakta B w. Tessar F2.8, like nev 84.5
15;x21% Exakta B w. Biotar F2, like new. 169.50
21, x21 Trumpfreflex F4.5 Stelor, like new 14.95
21,x2%; Trumpfreflex F3.5 Prontar, new 22.50
214x2% Trumpfreflex 3.5 Compur, new. 27.50
2Yx Altiflex F2.9 Compur, new......... 36.59)
21, x2% Rolleicord F4.5 Compur, Excellel 35.00
2%x Korelle II Victar F2.9, like new. 69.50
21 x Korelle II Xenar F2.8, like ne 79.50

ROLL FILM CAMERAS

3x4 em. Thagee Parvola c.z. F3.5 Compur. .
3x4 em. Imperial ¥2.9 Compur, new. 24.50
1%x2% Ihagee F3.5 Compur, new. 22.50
Y.P. on 120 Balda F4 5 Compur, new. 22.50
16 V.P. on 120 Balda F3.5 Compur, new 25.00
16 V.P. on 120 Balda F2.9 Compur, ne 29.50

on 120 Rifax F2.9 Compur, ne

16 V.P. on 120 Rangefinder Rifor F2.9 Comput, néw  44.50
16 V.P. on 120 Rangefinder Weltur F2.9 Compur,

like new. 5.00
16 V.P. on 120 Rangeﬁndex SS Dolly Xenar F2.8

Compur, like new 9.50
16 V.P. on 120 Weltax c.z. F2.8 Compur, like

new ... 50
2!@'31/2 “Super Ikomat C c.z

F3.5 Compur,

“Excellent ..
Mail orders promptly e y
or express mones order.
All Cameras Sold on Our Money Back
10-Days Trial Basis
LIBERAL TRADE-IN ALLOWANCES
Write for quotations on any camera,
lens, enlarger, movie outfit or other
equipment and supplies. Our stock
includes practically every accessory
known to the photographic world.

ABE CoHEN'Ss EXCHANGE
‘The Howse 0; gj/w@y/w/»/u'c Vatues”

142 FULTON STREET NEW YORK, N. Y.

PRECISA

The Outstanding
Precision
~ Miniature
With Trigger Release,
Chromium plated.

12 pict. 2% x 214" or
16 pict. 193 x 23"

Combines smooth,
fool-proof preci-
sion operation with
unusual, stream-
lined compactness.
Includes fast, col-
or-corrected Anas-
tigmat, built-in
Self-timer, front
lens focusing.

With Trinar £/2.9 in Compur
shutter, 1-1/250 sec. $36.50

LEUDI

Helps You Get
the Picture

Is feather-light,
quick, accurate and
has wide light range.
Ideal for every cam-
era fan, for any
camera or film, un-
der all light condi-
tions. You should not
be without it.

Complete with
only $2.15.

case

Write for Literature
Mimosa American Corporation
485-5th Ave. New York

SCIENTIFIC AMERICAN

Each filter supplied with leather purse case
without extra charge. Combination lens
shade furnished in sizes 24 mm to 42 mm.
Made of lightweight, strong metal finished
in dull, anti-reflection black. Metal ring
built inside Utilo shade to take Utilo filter
of same diameter. Leather case available for
shade at 50 cents extra.

Perurz UrtrA FINE GRAIN DEVELOPER: May

be used below or above its optimum
temperature without noticeable ill effect on
negative. In addition to grainless silver im-
age, a stain image is produced.

ComBiNATION TABLE Tripop Anp TiLt Top

(Complete, $2.00; tripod or tilt top sepa-
rately, $1.00) : Measures 7% inches, solidly
built. Has three removable legs furnished
with rubber tips. Tilt top of solid brass with
swivel ball socket permitting forward or
backward tilt of 180 degrees and swing in
any direction.

Perburo: Hardener for use in any ordinary

developer. Has mild tanning action and
increases resistance of emulsion to mechani-
cal damage and differences in temperature
between processing baths.

MEe~NDELSOHN SPEEDGUNS: Both Universal

model and Model C (for Speed Graphic)
now feature adjustable aplanatic reflector
for accommodating differences in bulb sizes.
New bulb socket, with improved method of
making contact. All wires removed from
battery case.

New model for 2% by 3% Speed Graphic:
Provides leads and connectors for focal-
plane shutter synchronization in addition to
standard front shutter synchronization. Nor-
mal operating condition with two cells in
battery case; for using more than one bulb,
or in other cases affecting greater drain on
the circuit, extension tube is provided. With
this tube, case holds three cells.

Perutz PERGRANO: “Only single layer pan-

chromatic ﬁlm in America.” Inherently
fine grain, is claim, obviates use of ultra fine
grain development. Very short developing
and fixing time claimed for it duc to single
layer of emulsion.

Lasorant 5 by 7 E~varRcer ($289.00) :

For negatives up to 5 by 7 inches (13 by
18 cm). Has double condenser; counter-
balanced head; tripod suspension post for
vibrationless manipulation; friction drive
for micromatic focusing; horizontal projec-
tion; large lamphouse, and other features.
Double extension bellows permitting reduc-
ing as well as enlarging. Complete with Betar
{/4.5, 21 cm lens.

Mazpa Puotorrasu Lamp No. 21 (20

cents) : Same size as standard 60-watt
Mazda lamp; smaller than present .No. 20
Mazda Photoflash lamp, yet gives more light.
Lumen second output 50,000 to 60,000, com-
pared with 45,000 lumen second rating of
No. 20. Light spread over longer time. Peak
of flash accurately timed. Lamps filled with
foil which allow flashing by contact. “Quick
break” filament burns out almost instanta-
neously after igniting flash material, thus
reducing drain on dry-cell power. Manufac-
turers claim “satisfactory pictures can be
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Si-Mi X-Y Reversal Com-
pound enables you to
process your Dufaycolor

Film without removing
the film from your tank.

PER TUBE

Completely
eliminates light
flashing and re-devel-

opment. Process your own color film
with SI-M| X-Y REVERSAL COMPOUND
which in conjunction with the Dufaycolor
Developing Kit completely develops Du-
faycolor or any black and white reversal
film in 15 minutes. Send for literature S-5

at all leading dealers

GENERAL DISTRIBUTORS

RAYGRAM CORP.

425 FOURTH AVE. NEW YORK CITY

Just out! New Spring-Summer edi-
tion of this great catalog. Now with
more pages, wider selections, still
greater valves!

One of the many
sensational buys!

Sturdy, compact, stream
lined, self-erecting. Takes
8 pictures 214x31% or 16
pictures 154x2%4 on No.
120 Film .. . with 3.5 lens
and Compur-Rapid shut.
ter, built-in self timer.

Speeds 1 to 1/400 $: 45
sec. T & Bu.owuciaae 32 o

WHOLESALE RADIO ssnwe

NEWYORK N. Y o CHICAGO,ILL. ¢ ATLANTA, GA
SIXTH AVEN 901 W. JACKSON BLVD. © 205 PEACHTREE STRC(T
sosvou MASS. o BRONX, N. Y. @ NEWARK, N.J. ¢ JAMAICA. L. 1.

fl WHOLESALE RADIO SERVICE CO., Inc.
Dept.23C9-100 Sixth Ave., New York, N. Y.
I'Rush NEW FREE Catalog No. 76

i PLEASE FRINT
IAddress
I City Stafe.

|
]
l Name l
|
|
|
] PSTeCOLrON O perunr PosTerse 111
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A PRACTICAL

PHOTOGRAPHIC
THERMOMETER

o ALL METAL

virtually unbreakable!

o STAINLESS STEEL

won’t rust or corrode in photo-
graphic chemicals!

o READABLE

large scale, clearly marked...
scale never immersed. .. easier
to read in darkroom!

o ACCURATE
built by WESTON!

Ideal for use in beakers, tanks, trays.
See it at your dealer’s, or write for
literature. Weston Electrical Instru-
ment Corporation, 634 Frelinghuy-
sen Avenue, Newark, New Jersey.

WESTON

PHOTOGRAPHIC
THERMOMETERS

Nocu ! BUY FAMOUS CAMERAS

ON CREDIT

® Own a famous camera for a small down

payment, 12 months to pay. Trade-in your

old camera! Write for information on the

camera that interests you, and details of our

Time Payment Plan for responsible persons.
Financed through Commercial Credit Co.

KLEIN & GOODMAN - 18 S. 10th St., Phila., Pa.

KORELLE
REFLEX
CAMERA

1 AP
The camera they are
all talking about. Has
all the wanted features.
Reflex focusing. Focal
plane (1/500th) shut-
ter. Twelve pictures
21/, %2, inches on 120
film. See the Korelle
before you buy. Cat-
alog 1138-NA FREE.

AMES, Inc.

CHICAGO,

BU-RKE & J

223 W. MADISON ST.

ILL.

SCIENTIFIC AMERICAN

taken with aid of new lamp at distances up
to 15 feet, using fast panchromatic film, f/11
lens opening, and 1/200th second shutter
setting. Substituting ultra-speed panchro-
matic film, distances can be increased to 30
feet.”

Masking Print-FraMEe ($1.50) : For nega-

tives ranging from 1 by 1% inches to
4 by 6 inches. Equipped with adjustable
masks. Permits quick cropping of negatives.
Lengths marked off in inches along each side
so that print may be made accurately to
desired dimensions.

OrtiLiTE PHoOTO

E~LARGER: Said
to combine scientif-
ically controlled en-
larging facilitieswith
tilting arrangement
making unit adapt-
able for projection.
Enlarger has special
patented scratch-and
dust-proof film hold-
er, scientifically de-
signed cooling sys-
tem, and separate precision focusing adjust-
ments for lens and projection bulb. Negatives
receive illumination by means of 50-candle
power low-voltage "bulb and double con-
densers. Enlarger available in Junior and
Standard De Luxe models, both taking nega-
tive sizes from 35 mm to 2% by 2% inches.

DE Luxe Darkroom OurtriT ($9.75) : Pack-

aged in substantial wooden box with
dark walnut finish. Includes: New masking
print-frame; new safelight with bulb and fil-
ters for use when handling paper or film;
three 5 by 7-inch steel trays finished with
white, acid-resisting enamel ; one dozen-sheet
package of four by six-inch Convira paper;
one two-ounce bottle Rodinal developer; five
M-Q developer tubes; one -gallon size can
of acid hypo; one eight-ounce footed glass
graduate; one 10-inch stirring rod; one
stainless steel thermometer; two stainless
steel film clips; one four-inch print roller;
four 12 by 12-inch blotters for drying dull-
surfaced prints; one 10 by 12-inch ferrotype
tin for drying glossy prints; one copy of 60-
page, illustrated handbook, “Developing and
Printing Made Easy.”

Fepco ApjustaBLE DEvELoprine TanNk

($3.75) : Snap-lock cover makes tank
light-proof. Tank made of Bakelite; will not
warp. Has wide funnel for filling and side
vent for pouring. Complete with agitator rod.
Center core hollow to permit insertion of
thermometer. Spiral feed reel adjustable
to all sizes from 35-mm, 36-exposure rolls,
to No. 116, inclusive. Distinguished by red
cover.

KobscHroME, ProressioNAL, DAYLIGHT

Type: Now available in following sizes:
214 by 3% inches; 6.5 by 9 cm.; 9 by 12
cm.; 3% by.4% inches; 4 by 5 inches; 5 by 7
inches, and 8 by 10 inches. Can be used ip
ordinary cut-film holders, with any good
anastigmatic lens giving critically sharp defi-
nition. Weston rating 5; average exposure in
sunlight for average subject is 1/25th second
at f/6.3. Color balance adjusted to produce

correct rendering with average noon sun-
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No more crowding, no more sitting

on laps ... the revolutionary new

GCREEN

JMATIC w

ii‘e-TrUViSion

L\l

pritel

. « . enables all spectators to enjoy
the show no matter where they sit!

® The new Wide-
Angle beaded sur-
face has greater
all - over brilliance
® Spectators can
now sit over to the
right or left and
still see the pic-
tures clearly—the
sketch tells the
story ® With the
new Britelite - Tru-
vision Crystal
Beaded Fabric
® NU-MATIC box-type screen sets up on any
convenient support ® Four-point suspension
assures even surface ® 30x40 inches ® See
NU-MATIC at your favorite camera store.

$17.50

(Other sizes priced in proportion)
Write for catalog, S.A.3

KAIKO'S All-Metal

ENLARGING FRAME

o Adjusts to 11 x 14 inches $
o Dull white focusing surface
® Pin-point sharp images........

Enthusiastic users from coast to coast are
praising this magnificent . Enlarging
Frame. All-metal precision construction
assures utmost accuracy through perfect
alignment of sliding arms and marginal
controls.

The EASY Way to Frame and Project Film

The MASTERSLIDE

Entirely eliminates tape, paste, bind-
ing. Couldn't be simpler: just snap it
in and film is ready to project. Can't
slip or shift. All steel, cadmium plated.
zl:zw REDUCED price, per $1.25

Mail Orders West of Mississippi, add 10,

A1 KO Photo Products

Dept. K, 39 Bartlett St., Brooklyn, N. Y.
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Every camera enthusiast
should own

Photography
for Fun and Money
By A. Frederick Collins

A complete guide, for the beginner
and advanced amateur as well, on
successful and profitable photogra-
phy. Encyclopedic in scope, it ex-
plains the various kinds of cameras
and equipment, the principles of
lenses, diaphragms, stops, filters and
accessories, covers every phase of
taking the picture, processing films,
printing and enlarging, 3-color pho-
tography, special effects, etc., etc. A
full chapter is devoted to motion
pictures. Completelyillustrated. $3.00.

D. APPLETON-CENTURY COMPANY
35 West 32nd Street, New York

UNIVERSAL

PHOTO ALMANAC AND
MARKET GUIDE

1939

MATEUR photographers who
feel that they should be able
to make money with their cam-
eras will find in this book many
hints that will be of value. A series
of articles tells what, when, and
how to photograph, how to sell
your photographs profitably, hew
to handle your equipment, what
picture journalism consists of
and how to make contacts with
editors, and many other things
that the would-be photo journal-
ist will want to know. A pictorial
section presents some of the work
of this country’s foremost pho-
tographers; a large formulary
gives in compact form most of the
standard formulas. The market
guide section tells who purchases
what kind of photographs, ap-
proximately the price paid, and
gives other pertinent data regard-
ing hundreds of publications that
are in the market for photo-
graphs.

$l L. postpaid
Order direct from

SCIENTIFIC AMERICAN

24 West 40th St., New York, N. Y.
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light, though certain filters are called for to
compensate for variations in daylight color
with different conditions of weather or sub-
ject. Moderate contrast and fair latitude.
Packaged in boxes of six films each, box also
containing envelope for returning films for
processing.

LAFAYETTE TwiN-LiTE: Provides means for

mounting lamp reflectors of clamp-on
type. Extended to full height, tubular steel
stand elevates lamps to more than six feet;
telescopes to any intermediate length and
when folded measures only 21 inches over-
all. Tripod base locked automatically when
open for use. Each section of telescoping col-
umn equipped with pressure clip to lock it
in position after adjustment for height. Re-
flectors clamp on 20%-inch cross-arm; one
or two lamps may be used as desired. Weight
of stand slightly over one pound.

TecuNIscoPE: For micro- and macro-pho-

tography. Combination unit comprises
equipment for taking pictures through the
microscope; making or
copying stereopticon slides;
making close-up photo-
graphs of .small objects;
copying letters, manu-
scripts, and book pages.
Said to be particularly use-
ful in reducing projection
slides of old standard sizes
and X-ray films to the 35-
mm miniature standard size.
Sliding focus “head” can be
adjusted to vertical or horizontal position.
May also be removed and taken into the field
for use with tripod in photographing small

objects.

Jirry SvipE Binpers ($1.50 box of 18): |
Metal binder for framing 35-mm color
and monochrome slides. Slide is placed be- |
tween two masks and two cover glasses and
put inside binder; edges of binder are then
simply bent down with fingers or pencil.
Kit contains 18 aluminum binders, 36 sil-
vered masks, and 36 thin cover glasses.

Turrer MobeL 8-mv Finmo Movie CaM- ‘
ERA: Featured is a lens turret accom-
modating three photographic lenses and
carrying three positive
view-finder objectives.
As turret -is rotated,
bringing a photo-
graphic lens into
position before the
aperture, the correct
view-finder objective
is automatically posi-
tioned. Permanent crit-
ical focuser located
horizontally opposite photographic aperture.
Positive type view-finder projects picture
area in such a way that it cannot vary with
angle at which eye looks into eyepiece. Two
models of the Turret 8 offer two speed ranges
of four speeds each: Model 134-K—38, 16, 24,
and 32 frames per second; Model 134-J—
16, 32, 48, and 64 frames per second. Each
model furnished with one lens: 12Y-mm
f/25 U. F. Myal Anastigmat, and corre-
sponding view-finder objective, as regular
equipment. Additional lenses are offered as

supplementary equipment.
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— FOTOSHOP’S ]
SPRING CLEAN-OUT SALE!

Spring house-cleaning here means
Camera bargains galore for you!

We’re cleaning out our magnificent stock of new
and used cameras, lenses, enlargers, fotografic
accessories and fotografic goods of every descrip-
tion—on practically all items we’ve slashed
prices without mercy, regardless of cost!

Typical of Hundreds of Values
in our Spring Clean-Out Sale!

90 mm. Elmar f4 Leica lens.:
35 mm. f2.8 Biogon Contax I
Contax I, f2 Sonnar lens..
Contax III, f1.5 Sonnar lens..
Automatic Rolleiflex, £3.5 Tessar..
Exakta B, f2.8 Zeiss Tessar lens..
6 x 9 cm. Zeca, dble. ext. f4.5 Zeiss Tessar

lens, del. act. Compur NEW................. 29.50

Write for Fotoshop Bargain News S29 listing
hundreds of bargains in still or motion picture
camera equipment.

All Four Fotoshop Advantages Are Yours
In Our Great Spring Clean-Out-Sale!

1—Free comprehensive, personalized instruction
with every purchase either by mail or in our
stores—given by Fotoshop’s Institute of the
Camera (see below).

2—Guaranteed Savings—BUY WITH CONFI-
DENCE AT ¥OTOSHOP—If within one month
you can duplicate your purchase for less, we will
refund the difference! (Published prices prevail.)
3—Our 10-day free trial avoids dangers of
“blind” buying !

4—America’s most liberal trade-in allowance.

HAIL FOTOSHOP
INSTITUTE OF THE CAMERA!

Fotoshop’s great contribution to fotografy, offers
expert practical instruction in every phase of the
camera art. Courses adapted to beginners and
advanced workers. Modern, fully-equipped dark
rooms and studio. Non-profit tuition fees. Home-
study courses for non-residents. Free brochure

describes courses in detail.

ar OSHop

#0T05HOP BUILDING 4:;_

18 East 42nd St., New York,-N.Y.
Branch ot 136 West 32nd S1., New York, N.Y.

CLIP ON THIS LINE

FOTOSHOP, Inc., Dept. $29, 18 E. 42d St.. New York

0 Rush Fotoshop Bargain Newvs S29.

O Rush booklet describing Fotoshop Institute of the

Camera Courses in Fotografy.

[0 Send booklet describing Free Courses.

Print name and address clearly in margin—paste this
portion of advertisement on penny postcard and mail
te Dept. S29.

New Darkroom Aid

LOCK-SHARP
A Light-Tight, Self-Closing Box
For Photographic Paper

A new convenience and economy. No more
re-wrapping of paper each time a sheet is
taken out. LOCK-SHARP is a light-tight, self-
closing box, cover automatically locks out all
light when released. Sturdy wooden construc-
tion. Convenient for all sizes of photographic
paper. 8” x 10”, price $3. For size 11”7 x 14”,
$4.50. At your dealer or direct from us. (Made
by makers of famous SEE-SHARP and PIC-
SHARP.) Write for FREE descriptive circular.

R. P. CARGILLE
Dept. 2203K, 118 Liberty St., New York




writes Laurence Lippincott of Haddon-
field, New Jersey. "The Kalart Micromatic
Speed Flash makes it possible to get those
natural expressions so essential in chil-
dren's pictures.”

The accurate exactly timed Kalart Micro-
matic Speed Flash is built on sound en-
gineering principles, mechanical in action,
like your shutter,

Used by tens of thousands of satisfied
camera fans. Begin now to experience the
thrill of taking unposed Speed Flash pic-
tures. Attaches to practically every cam-
era, simple to operate, only $13.50.

DO YOU KNOW . . you can now install
a Kalart Lens-Coupled Range Finder your-
self on almost any film pack and plate
camera.

A simplified installation procedure is fully
described in a book of sixteen pages
packed with every Range Finder Assem-
bly. Install it yourself, Model “K” Syn-
chronized Range Finder, only $18.00.

See your dealer or write for descriptive
folder. The Kalart Company, Dept. S-2,

915 Broadway, New York, N. Y.; or Room
619 Taft Bldg., Hollywood, Calif.

a New VICTOR
Reflector

for No. 2
Photoflood lamps

AMARVELOUS value for amateur pho-
tographers who take pictures in-
doors. The greater intensity of light,
longer burning life and shorter expo-
sures which No. 2 Photoflood lamps
provide, make this VICTOR Light
very economical to use. It has an 11-
inch polished reflector, frosted inside
for even illumination; new friction-
ball swivel and strong spring clamp.
Attaches instantly to any convenient
object. Swivels in every direction.
Without lamp, at Camera stores,

VICTOR No. 250 . . . . $2.50

Write for illustrated folder describing
entire line of Clamp-on and Stand Units

Jas. H. Smith & Sons Corp.

93 Colfax St. Griffith, Indiana
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ROUND TABLE

JACOB DESCHIN, conductor of our “Camera Angles” department, will
answer in these columns questions of general interest to amateur photog-
raphers. If an answer is desired by mail, enclose a stamped, addressed
envelope. Queries should be specific, but Mr. Deschin cannot undertake
to draw comparisons between manufactured products nor to advise on
the purchase of equipment or materials.—The Editor.

Q. What are the advantages and dis-
advantages of hypersensitizing film in
order to increase its speed?—]J. C.

A. The fact made public by Agfa Ansco
Research Laboratories that film emulsion
subjected to the action of mercury vapor can
be increased in sensitivity from 50 to as
high as 150 percent of the original speed, is
obviously a boon where great film sensitiv-
ity is required. This is the great advantage
of the process. Another is the fact that if
a roll of film is known to have been under-
exposed, the hypersensitizing treatment can
be applied after exposure to “add” the re-
quired speed up to as much as 100 percent
or double the speed of the film when ex-
posed. Also, the maximum effect of the
process is obtained by treatment both before
and after exposure of the film, bringing addi-
tional speed up to 150 percent. The disadvan-
tages, if so they may be called, include the
length of the hypersensitizing period, 30
hours for loosely rolled, uncovered film, and
from 6 to 8 days for paper backed spools
or 35-mm magazines; and that if there is
too great a lapse of time (three to four
weeks) between the completion of hyper-
sensitization and actual exposure of the film,
the added speed wears off.

Q. Our high school is planning to
purchase a camera suitable for taking
all pictures needed in their year book.
We take most of the pictures indoors.
The camera should be one that will take
both group pictures and portraits. I
should appreciate it if you would give
the approximate cost of such a camera
and the names and addresses of dealers
handling these cameras.—R. F.

A. A proper reply to your inquiry can be
made only with a knowledge of several fac-
tors not included in your inquiry; namely,
the amount of money you are willing to
spend on this equipment, the size negative
you desire and whether you wish to print
by contact from relatively large negatives
or to make enlargements from smaller nega-
tives. In the latter case, of course, you will
require an enlarger unless you intend to
have the processing done by a photo finisher.
Quite a number of camera types are suited
to the sort of work you have in mind, from
the 35-mm miniature up to the professional
8 by 10. Generally speaking, for group and

single portraits, a view camera affording
negatives 4 by 5 or 5 by 7 inches, or a film-
pack camera exposing negatives 3% by 414
or 4 by 5 inches, either camera equipped
with a lens of at least f/4.5 maximum aper-
ture, should be most suitable and least ex-
pensive for the kind of work you indicate.
We are assuming that the negatives are to
be printed by contact. We refer you to the
advertising columns of this magazine for
dealers who handle various types of cameras.

Q. When using glossy bromide pa-
per, I find it has a bad curling tendency
which makes it difficult, after expos-
ure, to immerse it properly in the de-
veloping solution; that is, to insure
the developer covering the paper evenly
to the edges from the start. Can you
suggest how the paper may be straight-
ened to avoid this inconvenience?—
D. C. K.

A. One of the surest ways, of course, is
to make up a generous volume of developer
solution (which is rather wasteful), so that
even if the edges of the paper do curl con-
siderably they will be submerged by the
depth of the bath, aided by quick manual
immersion. The problem is to flatten out the
paper before the developer has a chance to
do its work. What’s wrong with immersing
the exposed paper in a tray of plain water
and when the paper has become water-
soaked and, as a consequence, straightened
out, slipping it into the developer? Make
sure, of course, to drain the excess water
from the paper as thoroughly as possible,
before immersion in the developer, to pre-
vent undue dilution of the latter.

Q. In copying articles from journals
I have used contact paper to make a
negative from which I make a copy of
the article which I want to keep. In
making my negative I place a piece of
sensitive paper (Velox No. 5 single
weight) sensitive side toward the print-
ed matter and have the light pass
through the sensitive paper; thus the
black of the printed matter absorbs the
light and the paper remains light on
being developed. Where there is no
printed matter the light is reflected and
the sensitive paper becomes black when
developed. Is single weight the thinnest
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paper available, as the paper I now
use is bulky to go into files? Is there
a sensitive paper made which will fold
without eracking, which I can use for
this purpose?—W. A. R.

A. Papers of the folding-without-cracking,
thinner-than-single-weight type are East-
man’s Solar Bromide or Line Solar Bromide
(for contact printing), with dead matte
surface; and Agfa’s Nokoline and Defend-
er’s Document, both the latter in semi-matte
surface. We notice that the sample print
which you sent with your letter is on glossy,
single weight paper, ferrotyped. Unless you
have a special reason for using a glossy
paper, you will find the matte and semi-
matte papers more suitable and possibly
easier to read. Besides, these are the only
surfaces in which the paper you prescribe is
available. We observe in your print, also,
numerous out-of-focus areas which were
probably caused by improper contact be-
tween the magazine page and the “negative”
paper. We would suggest the use of glass to
hold paper and subject in contact and
weights or pressure of some sort on all four
sides, in addition to a flat surface on which
to rest the magazine. Since you appear to
be doing copying by this method right along,
we believe you would find it advantageous
to construct a printing frame of the conven-
tional type but with an opening at the side
for the pages on the other half of the bind-
ing as well as the bulky and interfering
binding back.

Q. Enclosed are three photographs
taken with a photoflash bulb at f/11,
bulb exposure, and all taken within a
few minutes apart. You will note that in
one print the candles are correctly regis-
tered and on the other two there appear
streaks as though the candles were
blazing away but the effect does not
register as coming from the candles;
in fact it looks as though there were
more than the actual number of four.
The candles were just lighted and were
burning very low. The suggestion that
the camera was moved during exposure
does not seem to fit the occasion as the
other objects are all sharp. Can you
offer any explanation?—F. K.

A. From the streaky appearance of the
flames and the fact that the flames seem to
be “disengaged” from the candles them-
selves, our guess is that you held the camera
in the hand, using an ordinary hand flash.
The shutter being open for some time before
you actually set off the flash, the candle
tlames were registered on the film and since
you moved the camera, this registration ap-
pears as a streak. The other objects, as you
say, are all sharp because the only illumi-
nation they had was that of the flash.

Q. Can you suggest a suitable mate-
rial other than galvanized iron with
which to line a dark-room sink?—
P.R. F.

A. Several workers we know have had
eminently good success with sheet lead for
this purpose. This material being practically
inert to acids, other than turning black
where the acid is spilled upon it acciden-
tally, no protective coating is required as
in the case of such metals as galvanized iron.
Lead lining is easily worked because it is
relatively soft. However, because of the
hazard of cutting holes in it by accidental
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dropping of sharp or hard objects, some
consider the material to be unsuitable for
the purpose. On the other hand, since most
sinks of the dark-room type are usually pro-
vided with wooden racks upon which trays
are rested, the danger mentioned is largely
minimized. A suitable thickness for dark-
room sink lining is 1/32nd of an inch.

Q. I am considering the purchase of
an enlarger for my camera and would
appreciate it if you could give me some
information as to where, what, and the
prices of some enlargers. My camera
takes a 2% by 414 negative, and 1
would like to have an enlarger to take
this and smaller, if possible.—R. J. C.

A. We do not know of any enlarger spe-
cifically designed to take the negative size
accommodated by your camera. In selecting
an enlarger, therefore, it will be necessary
for you to make a compromise and to pur-
chase an enlarger taking negatives up to
the longest dimension of the negative made
by your camera, which would mean a short
dimension of 3% inches. In that case, of
course, you will need a special mask for your
negatives. Since 2% by 4% inches is a
rather odd size these days, you may find that
in enlarging you habitually crop a portion
of the long side anyway. If that is the case,
perhaps an enlarger of the 24 by 3% or
2Y5 by 3% inch size might do. This is not an
unreasonable assumption, by the way; wit-
ness the numerous instances in which the
popular 2% by 2%-inch negatives are en-
larged, not square, but to a vertical or hori-
zontal rectangle. Any of the photographic
supply houses whose advertisements appear
in our columns will be glad to furnish litera-
ture and prices on request.

Q. In ordering from a glass company
a large sheet of photographic ground
glass for a special purpose I have in
mind, how shall I specify my require-
ments?—L. A, S.

A. Ground glass is prepared in several
grades of fineness; the finer it is, the more
expensive. For best results, when used for
photographic purposes, it is necessary to
specify “mudground” glass. This is the most
expensive and is not kept in stock but must
be prepared on special order, except in the
ordinary sizes used in conventional cameras.
However, it is well worth the extra cost.

Q. In taking pictures of small ani-
mals and birds by remote control or
otherwise on the sly, I find that the
subject is frightened away after the
first shot. It seems that the noise caused
by the reflex mirror flying up against
the ground glass is a little too much for
them. Is there any way I can muflle
this noise?—C. S. K.

A. You probably know that an eveready
leather case, with its felt lining, is fairly
effective in softening the noise to a moderate
extent. But if you do considerable work
along these lines, we would suggest a device
something on the following order: Construct
a box just big enough to take your cam-
era, and line the box well with some
noise-absorbing material. Provide openings
for the lens and the cable release, making
your focusing arrangements in advance. Of
course, the design should also include some
such arrangement as hinged doors to pro-
vide for inserting and removing the camera.
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Half THE PRIZES
WENT TO ROLLEI

CAMERA OWNERS!
*

As you may have noticed on pages 182
and 183, just half of the six cash prizes
in Scientific American’s Third Annual
Contest were awarded to Rollei pictures.
Considering the fact that scores of dif-
ferent cameras were used by the con-
testants, these figures are very signifi-
cant. Let’s analyze the awards:

1st Prize in Group I (Portraits) was given
to a picture made with a Rolleicord.

2nd Prize in Group II (Landscapes) was
awarded to a picture made with a Rolleiflex
camera.

2nd Prize in Group IIT (Natural History)
was made with a Rolleicord.

Of the 15 pictures awarded Honorable Men-
tion four were made with Rolleicords—and
two with the Dollina (another camera dis-
tributed by Burleigh Brooks, Inc.)

WHY SO MANY
PRIZE-WINNING PICTURES ARE
MADE WITH ROLLEI CAMERAS

Rollei is the original twin-lens reflex camera—
still the only one that has a separate and faster
focusing lens which renders a brilliant image
on the ground glass regardless of the dia-
phragm opening being used on the taking lens,
and even under poor lighting conditions.

With a Rollei camera you actually see each
picture before you make it. And you get 12
negatives in the practical 214" x 214"
(6 x 6 cm.) size on a roll of standard, eco-
nomical 120 film.

Rollei cameras are now widely imitated. But
none of the imitations even approaches Rollei
cameras in quality or performance. Ask your
dealer to show you these latest Rolleiflex and
Rolleicord cameras!

The New Automatic Rolieiflex is stream-
lined. No protruding gadgets. Everything is
built-in—entirely out of
the way -and protected.
With Zeiss Tessar f/3.5
lens in Compur Rapid
delayed-action shutter
(speeds from 1 sec to
1/500), complete with
case $130

New 4 x 4 cm. Rollei-
flex, with Zeiss Tessar
f/28 lens................... $105

Rolleicord Il with Zeiss
Triotar £/3.5......... $65.00

Rolleicord la with Zeiss
Triotar /4.5 ... $47.50

BURLEIGH BROOKS

INCORPORATED
‘127 WEST 427 STREET

NEW YORK




TELESCOPTICS

A Monthly Department for the Amateur Telescope Maker
Conducted ])y ALBERT G. INGALLS

ONTRARY to the kind of opinion that

might be offered by the average per-
son having no background about telescopes,
if you wanted to design the one single tele-
scope that would make visible at one single
view the greatest number of stars, you would
not employ high magnification but low.
Taking several governing data

“In Figure 1, a graph of focal lengths for
different apertures, a curve marked GDII
(standing for “good-definition Herschelian”)
tells the focal length considered necessary
for good definition, because it makes the
oblique angle, like @, or EJX in the corner
squat diagram of Figure 2, not more than

as the basis of the design, it is
possible to figure out the exact

‘oY

characteristics of such a tele-
scope, and this is just what one
156

of the authors of “Amateur
Telescope Making—Advanced,”
the companion volume to the be-

ginner’s book “Amateur Tele- 1065

scope Making,” has done in that W

book. This telescope is named
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the “RFT,” or “Richest-Field

Telescope.”
The beginner usually tends to

crave high magnification and,

&,

when the RFT with its low mag-
nification was first described,

some amateurs hesitated to
make it, knowing perhaps that
their neighbors and friends
would rate them low when they

o
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heard the answer to the inevita-
ble question, “How much does
it magnify?” However, the RFT,
magnifying 15 or so diameters,
becomes popular and is used usu-
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ally as an adjunct to the “regu-
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For RFTs

lar” Newtonian magnifying 50
to 100 diameters—its comple-
ment, in fact.

S. L. Walkden, of London, has described
here in previous numbers several modifica-
tions of the RFT, and now comes his Hersch-
elian RFT. The Herschelian type of telescope
has had a bad reputation; perhaps it can
partly reform. Walkden writes:

“Regarding RFT’s: These instruments
need not be of only the refractor and New-
tonian types; there is another class of instru-
ment, the Herschelian reflector, which very
much claims attention, It does so chiefly on
account of its brilliancy, due to the absence
of losses of light by flat obstruction and by
flat reflection. In the small sizes it is nearly
as brilliant as a refractor, and in large sizes
more brilliant. Because it needs only a mir-
ror and eyepiece its construction is easy;
and is further made easy, compared with
the Newtonian, because the mirrors of long
focus have only shallow spherical curves to
be ground, and need not be parabolized like
the deep, short-focus mirrors and mirrors
made for high magnifications. Of course, the
notable weakness of the Herschelian has al-
ways been its defective definition, due to the
oblique view and the use of ordinary astro-
nomical magnifying powers, but that can be
minimized by giving the mirror a proper
focal length. Then, with the very lowest pos-
sible powers (which are precisely those of
the RFT’s, only 3.5 per inch of aperture),
the defect in definition—an occasional trace
of cocked-hat shape in the star images—
must, in many opinions, be considered suf-
ficiently unobtrusive.
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Figure 1: Design data

which focal lengths are also indicated,
is the preferable type of RFT. For it,
F=6a is assumed, but F=5&’/(a—1),
shown in the 6° dotted curve, may help the
realization of finer definition in these small
instruments. Newtonians of greater than 4”
aperture are rivals both for shortriess and
definition, but fade out in both these advan-
tages at over 10” to 15” aperture, and of
course are harder to construct.

“When the F inches of focal length of the
Herschelian of @ inches aperture is settled,
the focal ratio c=F/a and the width EK
across the top of the instrument (see the
squat diagram) may be calculated as
0.3¢c + a + 3 inches. The top diameter of
the main tube at the focal distance, or di-
ameter DK, is then @ 4 ¢/5 inches, and the
diameter of the focal image, EL, is ¢/5
inches. The mirror has to be tilted toward
the little cross, midway between the points
A and B, which points are at the centers of
the main tube and the eyepiece tube. The
distance AD, which will be found 3” after
using the above rules, allows room for the
side of the observer’s head, as he observes
with his back to the sky and with the star-
light coming into the main tube over his
shoulder.

“The three black dots of Figure 1 are for
general-purpose RFT’s of the different types
of telescope.

“The eyepiece is to be calculated by the
simple rules already given in ‘ATMA’ for
the other RFT’s of the same aperture and

about 6°. This angle has been
judged in tests to be the best

criterion of definition. [The /
squat diagram is not to scale. /
—Ed.] The formula used for /
the curve in Figure 1 is F= f

(75¢+15a)/ (¢ — 1.5), but |~4-

the curve, read to within a few s o
inches, serves as well as the for- M = asa H ;

. - = !
mu]a_. If with lh.]S focal length HERSCHELIAN |'.: .
the instrument is thought too B U he.

R.FTs ¢ , Medivm -

long to manage, less focal length Teoitle i | Degimition
can be used—with less, however, N ! EU‘CT)\”\)
to be expected in the way of ‘ The RFT
definition; but less length than : PLAN GDor o .

the PDH (poorer-definition Her-
schelian) curve of the same fig-
ure is not recommended. The
formula for that curve is F=
(4.5¢° 4+ 9a)/(a — 0.9), allow-
ing the oblique angle ¢ to be as
great as about 10°.

“From 5” down to 3” aperture,
the upper limit of focal length is
at the thick straight line marked
3, unless an eyepiece wider than
about 3” is not minded. From 3”
down to 234" aperture the upper
limit of focal length is at the
thick straight line marked a—
unless an eyepiece wider than
the aperture is not minded!
Actually, at less than 4” aper-
ture, and ceriainly at less than
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in the light

reer

(2
L

> %(/1 ¢

6

ES o,
odig f= 10 —

3” aperture, the refractor, for

Figure 2: Types of Herschelian RFT
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focal length. The little diagonal lines at the
very top of Figure 1 indicate some eyepiece
sizes, the abbreviation ‘e.p.s.” meaning, as
will be quite obvious, eyepiece size. For
similarly good definition all over the field
the eyepiece really needs directing at a point
about half way from C to P (squat dia-
gram) but its best direction is easily found
on test.

“It is a good plan to give a Herschelian,
especially a large one, a focal length accord-
ing to the heavy dashed curve for medium
definition (drawn freehand in Figure 1, not
calculated, but formula is F=(5¢24-15a) /
(a—2) inches) ; as, for example, like the 10”
instrument illustrated in Figure 2; and then,
if the definition is not quite all that is
wanted, move the eyepiece closer, so that
the head intercepts a little light. The better
definition may be considered ample com-
pensation for the little loss of light not ex-
ceeding, perhaps, 10 percent. In larger and
larger instruments, more and more of the
observer may in this way intrude into the
main tube till, at some aperture, perhaps
about 100”, the observer may entirely enter
the tube. After that he may go to the center,
to observe from there, just as already
planned for the 200”, and then have no
obliquity of view to cause loss of definition.

“The two 5” RFT’s illustrated in Figure 2
show how small instruments of identical
aperture compare in length and size of eye-
piece, one telescope made according to the
GDH curve and the other according to the
PDH curve. The 3%4" represents the impor-
tant little general-purpose Herschelian
RRFT—superior, at least in illumination, to
the Newtonian general-purpose RRFT. It is
not according to the GDH curve, but it can-
not be made longer without becoming un-
wieldy and requiring a dreadfully large eye-
piece. A small number may prefer this
Herschelian to a refractor of half its length,
on account of the comfortable downward
vjew, and some may like to bring the eye-
piece closer to the main tube, even though
the head does then intercept a little light.
One idea for keeping the head out of the
light when the eyepiece is thus put closer, is
to incorporate with the eyepiece a compound
achromatic prism, bending the light outward
through about a dozen degrees and itself
absorbing very little light. Some such prism
can be balsamed to the eyepiece lens. A more
drastic plan is to use a total-reflection right-
angled prism or a diagonal, but that may
have more drawbacks; besides, it half turns
the instrument back into a Newtonian, al-
though one superior in illumination. There is
much scope here for experimentalists to find
the arrangements they prefer.

“Shorter Herschelians of good definition
may possibly be made by those who specially
figure the mirrors, but since parabolization
has apparently to be done eccentrically, with
reference to an axis nearer AP than to XC
(in the squat diagram), only the heroic few,
like the makers of Schmidt cameras, may
ever attempt that figuring—or perhaps de-
vise ingenious correcting plates.

“So long as the insides of the instruments
are of the shapes indicated, allowing free
passage for the light, the outside shapes may
of course be different, according to fancy or
convenience. In the limit nothing is abso-
lutely necessary, except a beam or structure
rigidly holding the mirror and the eyepiece
in their proper relationship, but it seems
better to have something like a tube. -

“This is written with the awareness that
there are some who can never be indulzent
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structions, $5.50.

mirrors and lenses.

2035 Ashby Ave.

“TELESCOPES”

and :
Supplies for the Amateur Telescope Maker |

*For a better Mirror use Pyrex* |
6” pyrex Kit, eight grades of abrasives, rouge and pitch, with complete in-

Telescopes from 2” to 20” Reflectors and Refractors, mountings, clock drives,

Send six cents for our large illustrated Catalog.

TINSLEY LABORATORIES

Makers of Astronomical Telescopes and Equipment

Berkeley, California

REFLECTING TELESCOPES

Pierce made. Theoretically and mechanically right,
with portable mount, ready to use. 67, $125.

RICHEST FIELD EYEPIECE 1.14" efl, .92” field $6.50.

PORTABLE MOUNT. With rigid pipe pedestal. Mov-
ing parts of bronze. For 6” or smaller telescopes. $10.

ACCURATE FOCUSING is easy with our spiral sleeve.
1%4” O. D. Send Pierce oculars for fitting, $1 each.

VERY SPECIAL. All-inclusive telescope kits. Proper
glass, clean abrasives in tin boxes, best rouge, real
pitch, a complete EYEPIECE, an ALUMINIZED DI-
AGONAL, complete instructions. 4"—$4.00, 6”"—$6.00.
Without Eyepiece and diagonal, 4"—$3.00, 6"—3$5.00.

Free test of your mirror. Write for catalogue of supplies.

TWENTY YEARS OF EXPERIENCE TO HELP YOU
John M. Pierce e 11 Harvard St. o

Springfield, Vermont

——TELESCOPE MAKERS
KITS~OUR SPECIALTY

PRECISION WORKMANSHIP
BETTER QUALITY, LOW PRICES
MONEY BACK GUARANTEE

4”.........92.95 PYREX. ..$4.00
6”.. . 3.75 PYREX ... . 5.50
8”.. . 650 PYREX... .. 8.00
10” 9.75 PYREX ... 13.75

OTHER SIZES PROPORTIONATELY LOW
Each kit has 2 glass discs, correct thickness tempered
pitch, rouge, 8 assorted abrasives (fewer may not give
perfect optical surface), instructions, etc.

FREE ALUMINIZED DIAGONAL with each kit
6” kit with book ‘‘Amateur Telescope Making’’.....$6.25

ALUMINIZING
CHROMINIZING

Aluminum used now contains chromium alloy which
produces a harder, superior reflecting surface. Prices re-
main the same as for aluminizing.

6”"—$2.50 8"—g3.50 10”"—$5.00
Other Sizes Proportionately Priced
MIRRORS TESTED FREE OF CHARGE

MIRRORS, ALL SIZES, MADE TO ORDER
PRISMS—EYEPIECES—ACCESSORIES

FREE catalog Telescopes, Microscopes,
ete. Instructions jor Telescope Making, 10¢.

PRECISION OPTICAL SUPPLY CO.
1001 E. 163rd Street New York City

Binoculars,

When you write to advertisers

The Editor will appreciate it if you
will mention that you saw it in

SCIENTIFIC AMERICAN

Reflecting Telescope

BUILD YOUR OWN
6 INCH KIT $3.50

Other Kkits, all abrasives, mirrors,
eyepieces, diagonals.
ILLUSTRATED INSTRUCTIONS 10c
Catalogue Free

OPTICAL DEVELOPMENT CORP.
ept.
NEW YORK CITY

1560 BROADWAY

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"—$1.75, 5"—$2.00, 6"
—$2.50, 7"—$3.00, 8"—$3.50, 9"—
$4.25, 10"—$5.00, 11"—$§6.50, 12" —
$7.50, and 1274"—$8.00. Larger sizes up

to 36 inches in diameter on request.

Diagonal Coatings for diagonals of the fol-
lowing widths:

1Y4"—50c, 113"—60c, 134"—75¢c, 2"
—$1 00, 3147"—$1.25 and 3"—%1.50

LEROY M. E. CLAUSING
720 Greenwood Ave. Wilmette, Ill.

KITS OUR SPECIALTY

4" kit. § 2.95 | Pyrex..§ 4.25
6” kit.. 3.75 Pyrex.... 5.50
8” kit.. 6.75 Pyrex... 8.50
10” kit.. 9.95 Pyrex.... 13.95
12”7 kit.. 14.75 Pyrex ... 24.00

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

Money-back guarantee that

THESE KITS ARE SECOND TO NONE
REGARDLESS OF PRICE

(Send for our NEW, ENLARGED, and ILLUS-
TRATED catalogue.)

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.
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SCIENTIFIC
AMERICAN says:

“Every amateur astronomer and telescope
maker, and everyone who takes an inter-
est in astronomy should own a copy. . . .
No similar book has ever been written.”

_ Men,——
Mirrors
and Stars

BY G. EDW ARD PENDRAY
P& New, revised edition

THE complete popular book about
telescopes, the men who make
them, and astronomy. This edition
contains descriptions of all Ameri-
can observatories and the most de-
tailed account of the 200-inch tele-
scope anywhere available. Lists of
telescopes and data about observa-
tories have been enlarged and
brought right up to 1939 with the
aid of astronomers and observatory
directors throughout the world. Pro-
fusely illustrated, $3.00.

At all bookstores, or by mail from

FUNK & WAGNALLS COMPANY
Dept. 1928, 354 Fourth Ave., New York, N. Y,

3k Sk ok ok XK XK Kk K %k %k Xk Xk Xk Xk Xk Xk >k Xk X% X

b LOMARA

VB POCKET MICROSCOPES
HANDY ¢ PRECISE

Various models
magnify
15x to 1410x
$7.50

and up

With or
without
stand

For all types

of research
work, at home,
in the labora-
tory and afield.
Will serve the
engineer, medical
man, chemist, bio-
logist, botanist, etc.
Scientific instru-
ments with excellent
optical system.
Electric lamp attach-
ment can be supplied.

For detailed information address
Dept. S.4. 3

C. P. Goerz American Optical Co.
317 EAST 34th STREET NEW YORK
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THE BEGINNER’S

CORNER

AI:THO[ZGP[ “ATM” emphasizes the de-
sirability of mountings that are rugged
and heavy—what the machine designer calls
“brutal’—a percentage of beginners build
telescopes that are far too lightly mounted.
Without wishing in any way to reflect on
those who built the first three telescopes
shown below—for they by now have doubt-
less sensed the fault if fault it .be—these
photographs are reproduced in a group in
order to re-emphasize this point. In every
case, it will be noted, the telescope itself is
excellent, and it is only the mounting, or
parts of it, which seem light. In each in-
stance the tubing employed might to good

L~ I
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advantage be at least two inches in outside
diameter and, if still more, then the more
the merrier. Then the star images will not
dance about whenever a breeze blows or
someone approaches.

The fourth illustration shows a contrast
in a telescope made at a cost of $11.60 by
Frank W. Dresser, 5208 Larchwood Ave.,
Philadelphia, Pa. It has a 6” mirror and,
though the mounting is wood (white pine,
cypress, and even hemlock), this mounting
doubtless is very much steadier. One of the
telescopes originally made in 1920, at Spring-
field, Vermont, by a member of the Tele-
scope Makers of Springfield, was of wood—
pedestal, mounting, even the axes—and it

was a success.

A way to make sure that a mounting is
heavy enough is to design it as would seem
to be correct and then double the dimen-
sions of the axes.

TELESCOPTICS

(Continued from preceding page)

toward the definition of a telescope, and who
would want to boil in oil one who persuaded
them to make a Herschelian, but many more
will consider they have found the very thing
for brilliantly joy-riding with low powers
around the glorious celestial scenery of the
Milky Way. The first kind are recommended
to solace themselves by converting their in-
struments to high-power Newtonians, for the
more sober joys of planetary and double-star
observation, for which purpose the long-
focus mirrors are very suitable.”

N advance of publication of the above has
come a testimonial on the Herschelian

RFT, part of a letter from Clyde W. Tom-
baugh of Lowell Observatory—the amateur
telescope maker who discovered the first
tangible evidence of the planet Pluto. He
writes:

“Some time ago, Mr. Walkden suggested
to me that I try out my f/15 long-focus 5”
reflector [the one shown in “ATMA’ at page
639.—Ed.] in Herschelian form as an RFT.
So I remounted the mirror on a wooden
beam, offsetting the incident pencil 2%”
from the principal axis on one side and the
center of the eyepiece 2%"” on the opposite
side, and used an eyepiece of 3'%"” e.f.l. and
17%” field lens diameter. This gives 33X—
still too high. Nevertheless, the star clouds
and dark holes in Cygnus, Sagittarius, and
so on were very beautiful. The definition is
good over the whole field, 75’ of arc in
diameter. The off-axis effect is only slightly
noticeable on the far side of the field.”

Tombaugh adds that his eyepiece was a
45-cent, mail-order catalog 3X hand magni-
fier 1%"” in net aperture, plus a simple lens'
of 2” fl. taken from another eyepiece, the
two separated 2.43” as a compromise on field
and power. This gave an e.f.l. of 2.3”. As no
out-size eyepieces, like some of those shown
by Walkden, are known to be purchasable,

the amatcur may have to design his own, in
the meantime possibly experimenting with
some simple makeshift like Tombaugh’s.
For a 3” (focal length) eyepiece, Walkden
offers the following specifications: f.. of
each lens, 4”. Distance of lenses apart, 2.67”.
Diameter of field lens, 2.31”, of eye lens,
1.317.

N a private communication bearing on the

Herschelian RFT, Walkden remarks that
“perhaps some of the detail improvers will
now get to work on special figurings of the
RFT, eccentric and the like, to equip it for
high-power magnification and a little less
length.” Well, that is just what two Ameri-
can amateurs have been doing already—
making an offside paraboloid. But we’ll tell
about this in a later number.

THE telescope shown in Figure 3 is a
4" f/5 RFT, ordinary Newtonian type,
made by R. B. Rice, 17 Maple St., Saugus,
Mass., who says “the results with this tele-
scope are very fine.” But when it comes to
enthusing over the RFT, as many have,
George E. Dunn, 6906 Bingham Ave., Dear-
born, Mich., whose 8” f/4.5 RFT is shown
at the left in Figure 4, says: “Mine was dis-
appointing at first and continued to be so
until perfect optical line-up was attained.
Everest’s ‘diagonalology’ published in your
September 1938 number, brings out this
matter but it cannot be stressed too strongly
for these short-focus telescopes. I found it
necessary to redesign the diagonal holder to
get closer adjustment and more rigid con-
struction before calling it a job. Even then it
was not particularly, impressive until one
night when it was chucked into the rear of
the car and taken into the country. That was
my first view of the heavens away from the
city haze. My vocabulary does not include
much in the way of poetic expression, but
no one can describe those clouds in Cygnus
as seenn through an RFT. This goes also for
the double cluster near Persens and count-
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Figure 3: Rice and his RFT

less other regions. Diffraction effects are bad
when first or second magnitude stars are
viewed, and the RFT is useless on planets.
On the other hand it out-performs anything
I have looked through for terrestrial work.”

0 sooner does the telescope owner begin
studying the Moon’s map than his
curiosity is aroused by the odd names given
its formations, mostly names of persons.
“Who’s Who in the Moon” is a newly pub-
lished, 130-page memoir of the British As-
tronomical Association in which these names
are explained—some 600 of them—and their
owners’ personal histories told.

IME budget of the average TN, as
worked out by a telescope widow, Mrs.
Howard Morehouse, Dearborn, Mich., as-
sisted by a very accurate stopwatch and two
checkers:
Making telescopes................... 90 percent
Talking about them............... 9.9 percent
Using them.... ..You figure it out

NNOCENT literary agent in New York
asks: “Would you people be interested in
an article on ‘How to Make a Telescope’ ”’?

USSEGRAIN is what S. S. Weisiger, one
of the Pittsburgh amateurs, calls a Cas-
segrain, no doubt after collimating one.

Figure 4: Dunn’s two telescopes
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UNITED STATES NAVY AEROMARINE COMPASSES
“STAR”

All aluminum, liquid
filled bowl, light weight,
spherical lens, rotating
compass card mounted
on jewel bearing actu-
ated by cobalt steel
magnets. Stable lub-
ber line, wide space
graduations. Indepen-
dent compensation for
NS and EW takes
care of local magnetic
disturbances permitting
close adjustment very
quickly. Price $12.50

Suitable for car, boat or plane made to Navy specifications

“RITCHIE”

All bronze and
aluminum, liquid
filled cylinder,
light weight, cyl-
indrical lens, ro-
tating compass | J
card mounted on | Ll aall
jewel bearing, A
stable lubber line,

wide space grad- 1
uations 5°. Horiz.
mount.
Price $12.50

Bausch & Lomb Navy Telescopes

Said to have cost in excess of $130.00

Formerly used on large caliber guns. An excellent finder,
7 lenses, achromatic telescope tube, erector draw tube and
eyepiece draw tube. Excellent for spotting game. Object
Lens 2”; magnifies any power from 3 to 10; Exit pupil
0.2’ to 0.09”; Eye Lens 15/16”. Cross Hairs. Angular
field 8°30’ to 20°; Erect image. All bronze. $12_5°
Wt. 6 lbs.

Keuffel & Esser Navy Telescopes

Suitable for terrestrial use. Two sizes.

(1) Gun metal finish, tube 13” by 11%”. %"’ O.G.
Adjustable Cross Hairs. Micrometer focus control.
gr]ebctmg system. Eyepiece. Magnification 4 power. Wt.

$6.00

(2) Gun metal finish, tube 17%” by 1534”. 29/32"
0.G. Adjustable Cross Hairs. Micrometer focus control.
Erecting system. Eyepiece. Magnification 4 power. Wt.
4 lbs.

Prismatic Rifle Sight & Observers’ Scope

BAUSCH & LOMB OPTICAL SYSTEM

Made by Warner & Swasey. 6 power. Consists of
achromatic ocular & objective lens, calibrated reticule
with Cross Hairs, 2 highly polished prisms firmly set
in solid cast bronze frame with soft rubber eye-cup.
Micrometer adjustments for yardage and windage. Used
on Krag, Enfield, Savage, Springfield, etc. Fits any bolt
action rifie. Complete with mount and oak leath $7 50
er case (not shown). Regular Price $38.00.

U. S. Army Engineer Compasses

Keuffel & Esser,
Herschede, silver
scale graduated in
degrees. Automatic
needle locking de-
vice, compensated,
jewel bearing. Fold-
ing hairline sight.
Complete in Ma-
hogany box and
cover 3” square.

52.50

U. S. ARMY ““PLAN’/ COMPASS (Swiss)

Floating Day and Night Dial on Jeweled Pivot Army
marching compasses used for map reading; setting and
keeping a course. The ‘“Plan”’ compasses are the most
sturdily constructed compasses of their type on the
market today. SPECIFICATIONS: Heavy metal case
with automatic stop; sighting window with a reflecting
mirror enables the user to locate his position and main-
tain his bearings. Jeweled floating dial, radium marked,
0 to 360°, 1% inverted markings. Radium arrow on lens.
In wood case complete with instructions for use.

Price $4.75

United States Army
Liquid Compass
Made by Sngrry Gyroscope
0.

With magnifying lens, solid
bronze rugged frame, jewel
bearing needle floats in
stabilizing fluid. With rus-
set leather case. Fine for
boats, etc. 23/3" $l.95
dia., 1%4” high

NEW PARABOLIC GLASS
SEARCHLIGHT MIRRORS

FOCAL GLASS
DIA. LENGTH THICKNESS PRICE
11 in. 4 in. % in. $12.
24 in. 10 in. 7 in. 50,
30 in, 12% in. 1% in. 55,
36 in 143 in. 75 in. 75

Mirrors were made for the U. S. Army &
Navy by Bausch & Lomb and Parsons of
England. Perfectly ground and highly
polished to a very accurate parabolic sur-
face. Heavily silver plated and coated
with a moisture and heat resisting paint.
A few larger and smaller sizes in stock.

Hand Clinometers, Pendant
U. S. Army Engineers, Geologists, Surveying,
Mapping, etc. Magnifying Eyepiece. $3.5

EDISON STORAGE BATTERIES
ALL SIZES 1.2 Volts Per Cell

Cells are in excellent condition. Complete with solu-
ticn, connections and trays. Prices below are about
10% of regular market price. Average life 20 years.

Two-year unconditional Guarantee.

. 150. Ea. $4.50
187. 4.50
225, 4.50
262, “ 4.50
300. 5.00
375, 7.50

450. 10.00
75. 3.50
37. “ 3.00
25. Pair 3.00

1.« 2.00 °
Above prices are per unit cell. For 6 volt system
use 5 cells, 12 vt.—10 cells, 110 vt.—88 cells.

Note: On all cells 75 amps or less an additional
charge of 10% is to be added for trays.

DURAKOOL MERCURY SWITCHES

(See Digest Section, Page 172)

This metal mercury
switch overcomes
faults of usual mer-
cury switches. May
be turned a full
360°. Has thousands
of known applica-
\ tions from tiny lab.
instruments to gigantic power controls.

MERCURY TO METAL

1 Amp..i $1.00 3 Amp. $1.50
MERCURY TO MERCURY
. $1.25 35 Amp..
. 175 65 Amp.
2.25 200 Amp.

Electric Blowers

23,” intake, 2” x 2"
outlet. .
Cast aluminum hous-

Available in 6, 12, 32,
110 volt d.c., 110 v. a.c.,
110 v. universal. Specify
type and voltage desired.

PORTABLE GRAPHIC TEMPERATURE
RECORDERS
Light weight, 24 hour chart.

‘“Tagliabue” 30 to 60° F........coccoovvrirn... $15.00

“Practical Instrument Co.” 30 to 60° F
“Bristol” -10 to 110°

Prices of other ranges on request.

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC., Dept. S.S.,105 Fulton Street, New York City
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THIS COMPLETE, SIMPLE, PRACTICAL COURSE
FOR SELF-INSTRUCTION WILLQUICKLY GIVE YOU

A Complete Mastery of
MATHEMATICS

Prepare now to ad-
vance yourself to an
important job by
Mathematics Train-
ing. Mathematics is
the foundation of all
mechanical and scien-
tific work, and of all
business or industry
based on science.
Without this essential
knowledge even the
most capable man is
left behind while

others forge ahead
to better jobs, big-
ger contracts, more

money. You need
mathematics to solve
technical problems
and to improve, speed
up and check on your

work and the work
of others.
Now you can learn

mathematics by an
easy, inexpensive and
time - saving method.
A very simple and
extremely interesting
course in book form
has been prepared

for you by an expert who has devoted a
lifetime to teaching practical men the funda-
mentals of this important subject.

MATHEMATICS
FOR SELF-STUDY

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

The%e books start right f10m the beginning with a
review of arithmetic that gives you all special short-
cuts and trick methods that save countless hours of
your time. Then they go right into higher mathe-
matics and show you how snmp]c it is when an ex-
pert explains it for you. In no time at all you will
be tackling with ease the mest difficult questions
on this subject

,

An Expert’s
A Complete . l? i

Course and Simplified

R s Methods
Library in Mr. Thompson, the au-
thor of these bool\s has
5 Volumes had many years’ experi-
Arithmetic ence in mathematical
Algebra training. He presents
Geometry each practical method and
Trigonometry problem in the clearest,
Calculus simplest way. He gets
1598 P m 4 right down to the kind of
ages Illustrate information that you
need in your daily work.

Send No Money—Mail This Coupon
for FREE EXAMINATION

R

L

D. Van Nostrand Co., Inc.
250 Fourth Ave., New York

Send me MATHEMATICS FOR SELF-STUDY in 5
volumes. Within 10 days I will either return the books
or send you $2.95 as first payment and $2.00 per month
for 3 months—total $8.95 (3%¢ discount for cash).

(S.A. 3-39)

Name...

Address .
City and Btate...aamvinismsssstaminiimskeE S sas
Business Connection.......

Refevence........cc.....

Address...
OFOR FRI E C&TALOG nf best books Of Dractl('ll
instruction and technical information, check here. If
you do not want Mathematics for Self-study cross out
paragraph above.
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CURRENT BULLETIN

BRIEFS

(The Editor will appreciate it if
you will mention Scientific Amer-
ican when writing for any of
the publications listed below.)

A MiracLe Becins, by Dr. W. R. G. Baker,
is an eight-page pamphlet that gives the
straight facts about television—unsolved
problems, programs, consumer problems,
size of pictures, cost, and future prospects.
General Electric Company, 570 Lexington
Avenue, New York, New York.—Gratis.

VoicHTLANDER ExPOoSURE CALCULATOR is a

pocket-size chart of the “slide-rule” type
which is adaptable to all parts of the world,
all light conditions, and all film-speed rat-
ings. Willoughbys, 110 West 32nd Street,
New York, New York.—15 cents.

ProtEcTING PUBLIC CONFIDENCE IN PERIOD-

ICAL ADVERTISING is a 16-page booklet
that tells of the work which is being done
to insure that the advertising columns of
periodicals be kept free from objectionable
copy. It is of particular interest to executives
and department heads in all concerns which
use any form of periodical advertising. Na-
tional Better Business Bureau, Inc., 405 Lex-
ington Avenue, New York, New York.—
Gratis, as long as supply lasts.

InxpustriaAL Price Poricies is a 32-page

hoaoklet based upon a research study
made by the Brookings Institution, answer-
ing such questions as: “What would lower
prices mean to business?—to profits? How
are prices set in our modern industrial sys-
tem? How can they be reduced without loss
to stockholders or workers? What can the
industrial executive do about prices?” Pub-
lic Affairs Pamphlet No. 23. Public Affairs
Committee, Inc., 8 West 40th Street, New
York, New York.—10 cents.

HatcH-O-DATE is a chart designed to be

used by poultry raisers and is especially
helpful when several hatches of eggs are
placed in the incubator at different times.
The chart is designed for eggs having 21
day incubation, but a correction table is fur-
nished for other eggs. The chart includes a
monthly calendar. Pope Brooks Foundation,
Inc., Avon, Conn.—10 cents.

Licut~NiN PorTaBLE MIxERs is a lavishly

illustrated eight-page pamphlet that
shows various types of gear-driven and direct
drive mixers for use in many process in-
dustries where small or large scale mixing
of batches is a regular part of the procedure.
The mixers described are adaptable to use
in all types of tanks and cookers. Mixing
Equipment Company, Inc., Rochester, New
York.—Gratis.

Viscosity TuBEs is an eight-page pamphlet

which describes the air bubble method
for determining the viscosity or body of var-
nishes and lacquers, as well as the equip-
ment necessary for this test. Also listed are
a number of other devices of interest to
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chemists in general as well as ie¢ paint and
varnish workers. R. P. Cargille, 118 Liberty
Street, New York, New York.—Gratis.

Teco-BonpED CONSTRUCTION is a 32-page

illustrated booklet which describes a
modern method of producing plywood and
related materials. This type of construction
offers the user a panel that is durable, eco-
nomical, and of practical utility. The method
is based on a hot-bonding process wherein
the component layers are permanently fused
together with dry sheets of a synthetic resin.
The manufacture of the panels is described,
as are also many of the uses which it finds
in diversified fields. The Resinous Products
& Chemical Co., Inc., 222 West Washington
Square, Philadelphia, Pennsylvania. —Gratis.

Tue Raiway HanpBook, 1938—1939, is a

paper-covered book which is designed to
provide students and other interested par-
ties with a collection of useful statistics -and
information, particularly regarding the rail-
roads of Great Britain and Ireland. A num-
ber of the tables give international com-
parisons. In the statement regarding the
electrification of steam railways it was
deemed necessary to cover the whole world
in order to present a complete picture of
this increasingly important development.
Of wide general interest is a ten-page
chronology of railroad history. The Railway
Magazine, 33 Tothill Street, Westminster,
London, S. W. 1, England.—2 shillings and
sixpence.

Ha~pLE THE LEICA is a small booklet that is

essentially a straightforward sales talk
for one particular type of miniature camera,
but it contains considerable information
which will be of value to any amateur pho-
tographer. Request Pamphlet No. 7784.
E. Leitz, Inc., 730 Fifth Avenue, New York,
New York.—Gratis.

Tue Time Lac 1N Gas-FiLep Prooto-

eLecTrIC CELLS, by A.M. Skellett, is a 10-
page pamphlet, illustrated, which describes
time lag measurements as made with a light
chopper on a gas-filled cell of special de-
sign. Bell Telephone Laboratories, 463 West
Street, New York City.—Limited free dis-
tribution.

Wire Rore For MiniNe AND CONTRACTING

is a 96-page catalog which conlains not
only the usual price list but also has many
pages of data as to stresses in suspended
cables, stresses in hoist and incline ropes,
and specific recommendations as to grades
and constructions of rope for various types
of power shovels, cranes, and other equip-
ment; as well as a paragraph on the causes
necessitating the premature discard of rope.
Broderick & Bascom Rope Company, 4203
North Union Boulevard, St. Louis, Missouri.
—CGratis.

TeLEVIsION RECEIVERS FOR THE HOME is an
illustrated catalogue which describes a
table and a console model television receiver,
both of which provide a full 8 by 10 inch
screen image as well as synchronized sound
for complete sight-and-sound radio pro-
grams. Allen B. DuMont Labs., Inc., 2 Main
Avenue, Passaic, New Jersey.—Gratis.
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LEGAL HIGH-LIGHTS

Patent, Trade Mark, and Related Legal Proceedings That
May Have a Direct Effect on Your Business

By ORSON D. MUNN, Litt.B., LL.B., Se.D.

New York Bar
Editor, Scientific American

IcE HockEy

CASE packed with the thrills and in-

terest of one of the fastest sports in the
world and involving a well known sporting
arena, has recently come before the New
York State Courts.

The owner of Madison Square Garden
filed suit against a moving picture producer
and distributor, charging unfair competition
arising out of a motion picture involving ice
hockey. In the complaint, the plaintiff
pointed out that Madison Square Garden
was a sporting arena constructed at great ex-
pense, and that it was destgned so as to have
a large ice hockey arena in which profession-
al and amateur games could be played. The
plaintiff also pointed out that he controlled
one of the best-known professional hockey
teams, the New York Rangers, who were
members of the National Hockey League.
In order to take moving pictures of hockey
games played in the arena it was necessary
to obtain plaintiff’s permission. The plaintiff
then charged that the defendant, knowing
these facts, and knowing further that he
would have to pay a valuable consideration
in order to obtain permission to take moving
pictures for use in a feature moving picture
play, had produced a moving picture which,
while it actually did not have any pictures of
games in Madison Square Garden, contained
scenes purporting to show professional ice
hockey games in New York City, and that
many people were misled into believing that
they were viewing games being played in
Madison Square Garden. In order to, en-
courage this impression on the part of the
public it was also charged that the defendant
incorporated in the moving picture, photo-
graphs taken in a Detroit arena during the
Stanley Cup Series of the year 1936-1937,
particularly showing plaintiff’s team, the
New York Rangers.

In its advertising circulars and Jiterature,
the defendant repeatedly referred to Madi-
son Square Garden, and it was charged by
the plaintiff that when these statements and
references were read by the general public
they believed that they were viewing profes-
sional ice hockey games played in Madison
Square Garden.

The defendant made a motion to dismiss
the suit on the grounds that the general
charges made by the plaintiff in the bill of
complaint, as summarized above, did not
state a good cause of action. The trial court
agreed with the defendant and dismissed the
suit. However, on appeal the decision of the
trial court was reversed and the appellate
court held that the complaint stated a good
cause of action. The appellate court pointed
out that the plaintiff had built up a substan-
tial good will in the name Madison Square
Garden, and that it had also built up valu-

able property rights in the granting of li-
censes to take moving pictures of hockey
games in Madison Square Garden.

Referring to defendant’s moving picture
the appellate court stated:

“The public would suppose, and actually
did, that the background of the film was an
authentic background presenting scenes of
actual games in which the plaintiff’s team
participated in New York. Defendant’s circu-
lars referred o the arena as ‘Madison Square
Garden.” Even in a story that is obviously
fiction s far as its plot is concerned, defen-
dants should not be permitted, by the unfair
practices alleged, to violate and appropriate
to themselves plaintiff’s valuable property
rights.”

BELATED TECHNICALITY

ECHNICAL defenses are looked upon

with disfavor by the courts. This is
equally as true in suits for patent infringe-
ment as in other types of- cases. In a recent
suit for patent infringement, brought by a
German corporation and citizen in the Fed-
eral Court in New Jersey, the patent in suit
was held to be valid and infringed. The issues
had been thoroughly considered both by the
trial court and by the Circuit Court of Ap-
peals on an appeal taken from the decision
of the trial court. Thereafter the case was
referred to a special master to determine the
amount of damages and profits. At this stage
of the proceedings for the first time the de-
fendant raised the defense that the German
corporation and individual had never actu-
ally appeared in the case and accordingly
had not subjected themselves to the jurisdic-
tion of the court. Plaintiffs had appeared in
the case only by counsel.

The Court pointed out that where an attor-
ney appears for a party in a legal proceeding
it is presumed that he has authority from the
party to so appear. It also pointed out that
this is purely a technical defense and that
the defendant should have raised it prior to
the trial instead of waiting until after the
case had been decided by the Trial Court
and reviewed on appeal.

BasYy BaTH

N our complex civilization even babies be-

come involved in patent litigation.

In a recent case one of the courts upheld
the validity of a patent covering a popular
type of collapsible infant’s bathtub identified
by the name “Bathinette.” The patented
bathtub consisted of a collapsible support, a

tub made of flexible material mounted on-

the support, and a dressing table pivotally
connected to the support so that it could fold
from a position overlying the tub to a vertical
position exposing the tub. The defendant in
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the suit was originally licensed to manufac-
ture bathtubs under the patent. However,
prior to the institution of the suit the defen-
dant had cancelled the license agreement
and had continued to manufacture the bath-
tubs without the patentees’ permission. The
patentees filed suit for patent infringement
and in the decision referred to above the
court held that the patent was valid and that
the bathtub manufactured by the defendant
constituted an infringement.

PraoTto ELECTRIC

RECENT decision of scientific interest,
involving the most-widely used television
system, has been handed down. by the Fed-
eral Court for the District of Delaware. This
decision holds that the well-known television

“pioneer Vladimir K..Zworykin is the inven-

tor of the system. Aside from the fact that
the court credits Mr. Zworykin with the in-
vention of this system, the decision is of in-
terest to inventors and to industry because it
illustrates two important points. The first
point is that applications are frequently kept
pending in the Patent Office for protracted
periods of time without any fault on the part
of the inventor or on the part of the Patent
Office. Mr. Zworykin’s patent application was
filed in 1923 and was still pending at the
time of the decision due to the fact that it
became involved in a series of interferences
with the applications of other inventors
claiming to have conceived the whole or part
of the system described in the application.

The second point illustrated by the deci-
sion is that while no new matter may be
added to a patent application after it has
been filed the patent application may be
amplified so as to include matter which is
obviously necessary and well known.

The photo-electric cell employed in the
television system involved in the dispute con-
sisted of a layer of aluminum foil, an inter-
mediate layer of an insulator, such as alumi-
num oxide, and a layer of potassium hydride.
In order to make the cell effective for tele-
vision purposes it is necessary that the layer
of potassium be formed of discrete particles
electrically separated from each other. As
originally filed, the Zworykin application did
not specifically state that the layer of potas-
sium was formed of discrete particles. How-
ever, it was subsequently amended so as to
include a statement of this character. It was
contended by Mr. Zworykin’s opponent that
the amendment constituted the insertion of
new matter into the patent application and
accordingly was improper. The Patent Office
sustained this contention and suit was filed
in the Federal Court in behalf of Zworykin.
The Federal Court took a different viewpoint
from the Patent Office. The Court found that
at the time that the Zworykin application
was filed the current literature showed that
it was well known by those skilled in the art
that the layer of potassium had to be formed
of discrete particles. The Court also found
that the current literature of the time showed
that the only way known for making a photo-
electric element of this character was by the
process of depositing potassium.from a vapor
and that the potassium when thus deposited
could exist only in the form of separate and
discrete particles or globules. Under the cir-
cumstances it ‘was held that the amendment
did not insert any matter in the application
but merely amplified it by including a state-
ment of what was obviously necessary and
also well known in the art at the time.
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Experimenters—Schools—Field Workers

An Accurate Balance

at a price within the reach of all

Sensitive to 2/50 gram
Weighs up to 100 grams
Compact—No loose parts
Modern, durable construction
Small convenient size
Handsome streamline design

Now permissible for auxiliary use in

drug stores (N. Y. C. Serial B17.)

Never before a balance with
all these exceptional features!

Finest Quality—Made of tested materi-
als. Its construction will appeal to labo-
ratories desiring the best equipment. The
Bakelite cup is unaffected by practically
any substance that can come in contact
with it: the tool steel- knife edge and
agate bearing will give long life and ac-
curacy.

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
ample for the delicate weighings made
in the usual course of teaching, organic
synthesis, experimental work, com-
pounding, photographic work, etc.

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

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

Graduated in either the Metric System
(grams) or the Apothecary’s System (grains,

drams and ounces). In ordering, please in-
dicate which of these you desire.

BENNETT BALANCE

$8.00 plus 40c Postage
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ALMOST AS IMPORTANT
AS GASOLINE ITSELF
... letraethyl lead /

5

IQUID., . .volatile. . . powerful . .. tetraethyl
lead has a mysterious and valuable effect
upon gasoline. Just a small quantity added to a
gallon of gas improves its anti-knock value. It
acts to prevent the power-wasting “knock” or
“ping” that years ago might well have throttled
the development of the modern automobile’s
high compression engine.

Today tetraethyl lead is the active ingredient of
the anti-knock fluids used by oil companies the
world over to improve the anti-knock quality of
their gasolines. This enables car owners to take
advantage of the high compression engines built
by the automobile industry in recent years.

Today every car has 3 grades of performance
Because there are different grades of gasoline sold
today, your car has different grades of performance,
depending on the gas you buy and your spark setting.
Use the chart below to help you make your choice:

BEST PERFORMANCE—with gasoline marked
“Ethyl” on the pump or globe. It is highest in anti-
knock and all-around quality. Contains enough
tetraethyl lead so that your engine’s spark can
be fully advanced for maximum power and econ-
omy without “knock” or “ping.”

GOOD PERFORMANCE— with “regular” gasoline
which permits the spark to be considerably ad-
vanced without “knock” or “ping.” Most “‘regu-
lar” gasolines now contain tetraethyl lead, as
shown by the “Lead” signs on the pumps.

POOR PERFORMANCE — with low-grade gasoline,
poor in anti-knock quality. With low-grade gaso-
line in a modern car, the engine’s spark must be re-
tarded—which means Joss of power and economy.

TUNE IN ON “TUNE-UP TIME”
Seaturing Walter O’ Keefe, Andre Kostelanetz'
Orchestra...Kay Thompson and Rhythm Sing-
ers o .« Thursdays . . . Columbia Broadcast-
ing System, 10 p. m., Eastern Standard Time

ETHYL GASOLINE CORPORATION, sole manufacturer of anti-knock fluids containing tetraethyl lead



A MAESTRO OF POWER

WIFT and responsive as the strings and

brasses of a great orchestra, power moves
beneath this man’s finger tips. Electric power,
varied at his will from the crashing force of ten
thousand sledges to the delicate pianissimo
that pares a hairbreadth from a piece of steel.
And so, from the machine that obeys this
man’s bidding rolls forth the symphony of
American industry — more goods for more people ar

less cost.

This man is typical of the millions of American
workmen who, with the machines they direct,
set the tempo of American industry. Today the
mechanical power in the hands of each factory

worker is four times what it was 50 years ago.
As a result, the amount that each worker can
produce has more than doubled. And because
he produces more, he has more.

That is why five out of six American families
own radios, why four out of five have automo-
biles, why one out of three owns an electric
refrigerator. That is why America has today
the highest standard of living the world has
ever known. And General Electric scientists,
engineers, and workmen, by applying electric
power to the machines of industry, have done
much to make this progress possible. Their
efforts today are directed to the task of bring-
ing about still higher living standards.

G-E research and engineering have saved the public from ten to one hundred dollars for every dollar
they have earned for General Electric

GENERAL ) ELECTRIC



