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50 YEARS AGO IN . ..

( Condensed From Issues of June, 1888 )

SAFETY—“A block signal system, so arranged that a train entering
a section of track will set a signal at the end of the section toward
which it is moving to ‘danger,” and set to ‘safety’ a similar signal
by the same movement, on the section it is leaving, has been patented
by Mr. George W. Peterson.”

LICK—“The great telescope of the Lick Observatory was mounted
in the south dome on Mt
Hamilton in the early part of
the present year, and is now

. practically completed. . . .
The pier of the telescope is a
rectangular cast iron column
weighing 20 tons, built up of
four sections rigidly bolted to-
gether. . . . The lower section,
which at the floor level is 9
by 5 feet, expands into a broad
base, 16 feet long and 10 feet
wide, resting upon the solid
masonry foundation which
forms the tomb of James Lick.

. On top of the pier is a
balcony, surrounding the mas-
sive head piece which forms
the support for the polar axis,
a finely finished shaft of steel,
12 inches in diameter and 10
feet long, weighing 2,800 lbs.
It is pierced centrally by a
6-inch hole, through which
passes a shaft for communi-
cating the motions in declina-
tion to the telescope from the
balcony.”

NIAGARA—“There have been

so many false alarms about utilizing the wasted water power of
Niagara Falls that one hesitates to accept rumors of new propo-
sitions as likely to be carried out. The latest one which appears to
have any backing, though not altogether an original idea, is to tap
the Niagara River at some distance above the falls by means of a
tunnel driven along the side of the river. The water would be dis-
tributed by means of lateral underground conduits to turbines
placed on the bank below the falls.”

CRIME—“Photography is gaining prominence in the criminal
courts. With its help a Berlin merchant was lately convicted of
crooked ways in keeping his accounts. The slightest differences in
color and shade of inks are made manifest in the photographic copy.
Blue inks appear nearly white; brown inks, on the contrary, almost
black. A contemporary states that the books of the accused were
submitted to a photographer, who took off the pages concerned and
brought into court the most undoubted ocular proofs of the ille-
gitimate after-entry of some of the accounts. A subsequent chemical
test substantiated this evidence.”

PSYCHOLOGY—*“Too many men make their boys feel that they
are of little or no account while they are boys. Lay a responsibility
on a boy, and he will meet it in a manful spirit. On no account
ignore their disposition to investigate. Help them to understand
things. Encourage them to understand what they are about. We are
too apt to treat a boy’s seeking after knowledge as mere idle
curiosity.”
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AIR CONDITIONING—“An apparatus has been introduced in the
Standard Theater, of this city, which in a very simple way is de-
signed to solve the problem of securing a cool auditorium in sum-
mer. A fan is placed in the basement which draws air from outside
the building and delivers it through the furnace pipes and registers
to various parts of the auditorium. The air before it reaches the
fan is drawn over ice arranged on shelves. This cools it so that a
temperature of 70 degrees is easily attainable.

. For a single evening’s work about ten
tons of ice are expended.”

TORPEDO BOAT—“Torpedo gunboats and
torpedo cruisers are the order of the day
everywhere. It is now a long time since our
naval authorities first came to the conclusion
that, though we must be possessed of some
big ships with heavy armament, both offensive
and defensive, at the same time a large num-
ber of smaller light and swift craft were
absolutely indispensable. Not a few critics of
distinction have again and again urged that
the larger vessels were too costly, and that a
million sterling spent on one of these might
be much ‘more advantageously laid out on
several second or third rate vessels of greater
speed. Swiftness is everything as regards tor-
pedo warfare.”

LIGHT—*The electric light is getting to play
an important part in medical investigations.
With a little ‘pea light’ attached to the end of
a slender rod, Sir Morell Mackenzie examines
the throat of the German Emperor. The little
battery that supplies the electricity hangs
around the surgeon’s neck.”

FIRE—“The Chemist and Druggist (London)
records the fact that show bottles in the windows of a chemist shop,
just opened at 16 High Street, acted as burning glasses and set fire
to the store.”

PHONOGRAPH—“According to the New York Herald, Thomas
A. Edison, the inventor, has been interesting himself with his new
baby and a phonograph at his home. When the baby crowed with
glee, the crow was registered on the phonograph; when it got mad
and vyelled, its piercing screams were irrevocably recorded on the
machine. That phonograph is now a receptacle of every known
noise peculiar to babyhood. It is Mr. Edison’s intention to make
a record every three months.”

AND NOW FOR THE FUTURE
((Naval strength—a pictorial survey of the present status
of the Japanese Navy.
((Plant breeding—an art and a science, by Keith C. Bar-
rons.
(Helium—the gas that makes dirigibles safe, by Paul
H. Wiikinson.
((Floods—escaping their wrath by a coordinated report-
ing system, by Alexander Maxwell.
(X-particles—where they fit into the picture of modern
physics, by Jean Harrington.
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o wANT A
TELEPHONE e

THIS HOUSE

uvrpose I get sick? After all, I'm only human. And
if I do get a touch of colic . . . or have a nervous
breakdown . . . do you know what’ll bring it on?
Worry! Yes, sir, worrying about how long it would take
us to get the doctor if anything should happen.
“Or suppose a pipe bursts in the bathroom? Or a
burglar comes along? When something like that happens
you don’t write a letter, or go after help on horseback.

+No, sir. You hop to a telephone!

BELL

TELEUPHONE
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“And what about my mother? She’s got marketing to do.
Sometimes she needs to get in touch with Dad during the
day. And there are errands to be run. Well; she can’t do
all those things without a telephone . . . and at the same
time give me the attention I expect.

“All Dad needs to do to have a telephone is get in
touch with the Business Office. I'd do it myself if I could
just get out. But I can’t. So is it any wonder that worry

is keeping me awake half the day?”

SYSTEM




MEN IN WHITE UNDER
ULTRA-VIOLET

VEN in the far corners of this operating room, 80

to 90 percent of all bacteria are killed by the
newly developed, tubular, ultra-violet ray lamps sur-
rounding the main source of illumination. At the sur-
gical wound, the germicidal effect is practically 100
percent. As reported in the article on page 344, these
new lamps are rapidly being adopted by restaurants,
food stores, bakeries, butcher shops, and the like.




Through pine forests and jungle-like growth, the dredge Tampa moves slowly, improving the Caloosahatchee River

FARMS FOR THE EVERGLADES

Levees, Drainage Canals Permit Reclamation of

TILL more fruits, still more fresh
S vegetables, will soon be shipped
from Florida’s sunny lands for the
winter table. Millions will be benefited ;
for that reason, if for no other, special
‘interest is attached to what the Govern-
ment has been doing of late to put agri-
culture in the mysterious Everglades of
that state upon a far firmer footing than
heretofore.

The measures taken by the Federal
authorities are intended first to hold
within bounds and then to guide sea-
ward, in definite channels, the flood wa-
ters resulting from the heavy rainfall of
the average wet season in Florida and,
besides, to rear barriers that can be
counted upon to lessen the ravages of the
hurricanes that sweep with varying sev-
erity across the state practically every
fall.

This truly gigantic problem was given
the Corps of Engineers of the United
States Army to solve seven years ago.
The defenses that those experts have de-
vised and directed in the construction
are now approaching completion. When
finished, they will represent outlays ag-
gregating close to 17,500,000 dollars.
The key feature of the entire undertak-
ing is the control of Lake Okeechobee,
the second largest body of fresh water
lying wholly within our boundaries.

That lake, roughly circular in outline,

Mysterious Everglades . . . Soil is Black and

Rich . . . Thousands of Acres for New Farms

By R. G. SKERRETT

has an average diameter of 30 miles. Its
surface area, with the water at normal
stage, is fully 725 square miles. Where
the lake is deepest, the bottom is at sea
level, and at that point the water is 15
feet deep when the surface of the lake is
where the engineers would like to hold
it. Large parts of the lake are very much
shallower; even so, because of its im-
mense expanse, the lake can retain a
tremendous volume of water when the
surface is raised only three feet.

EFORE the state started the drain-
age of the Everglades, flood waters
could flow over the lower lip of the lake.
Such overflow recurrently submerged
far-flung areas of the Everglades until
the water could make its way slowly to
the sea over the nearly level intervening
territory. The rainfall in southern Flor-
ida in the course of a year may vary
from 45 inches to 65 inches, mainly
within a span of four or five months—a
tremendous amount of water either to be

absorbed by the soil or moved onward
to the sea.

Lake Okeechobee is the natural catch-
basin for the run-off of an area of 4200
square miles lying to the north of it; an
area of several hundred miles, directly
south of the lake, slopes sufficiently to-
ward the lake to lead excess precipita-
tion into the lake. The state engineers,
and consulting engineers to whom Flor-
ida also turned for guidance, promptly
recognized that the Everglades could not
be reclaimed unless the water pouring
into Lake Okeechobee in the wet season
could be led away to the sea in definite
channels that would serve the twofold
purpose of controlling the flood stages of
the lake and of providing outlets for the
surplus rain falling on the low lands of
the Everglades themselves. Up to 10
years ago, Florida had spent, all told,
nearly 18,000,000 dollars in digging four
main drainage canals running eastward
from Lake Okeechobee to the Atlantic
seaboard; in excavating the Saint Lucie
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Canal, also reaching to the Atlantic; and
in rearing levees along the southern rim
of Lake Okeechobee to confine flood wa-
ters that would otherwise submerge ex-
tensive areas of reclaimed and cultivated
land.

The Saint Lucie Canal has served as
the main safety valve in carrying flood
waters from the lake to the sea, while
the four drainage canals have functioned
principally to carry off the rain-water
reaching them from the flanking Ever-
glades—not the lake. In the dry season,
they served as arteries to deliver to sec-
ondary canals water drawn from the lake
to provide irrigation. As a further aid in
getting rid of the waters pouring into
Lake Okeechobee in especially wet sea-
sons, the state dug a second flood-control
canal leading from the southwest side of
Lake Okeechobee to a connection with
the Caloosahatchee River, and thence
onward to the Gulf of Mexico. The situ-
ation seemed a promising one until Sep-
tember, 1926, when a hurricane swept
across the southern section of Lake
Okeechobee, from east to west. The high
winds, with a velocity of more than 125
miles an hour, drove before them a wall
of angry water seven feet higher than
the lake surface had been just before the
storm arrived. That surging, irresistible
mass launched itself against the earthen
levees standing in its path, battered and
breached them, and spread the lake,
swollen by the heavy rainfall, loose upon
the outlying lands.

N September, two years later, another

hurricane hit Lake Okeechobee, trav-
eling from southeast to northwest, the
winds attaining a maximum velocity of
more than 135 miles an hour. The north
shore and the south shore, alternately,
felt the full force of the cyclonic winds

which blew before them a turbulent
body of water 12 feet higher than the
general level of the lake. That storm
destroyed property to the value of more
than 3,000,000 dollars and took the lives
of 2000 persons. Again levees were over-
topped by the pounding waves.

Such was the state of affairs when
the Federal Government came to the
rescue in 1930 and began to plan per-
manent relief measures that would keep
Lake Okeechobee’s waters confined even
if a hurricane of record violence should
again blow across the region. To achieve
this, the Army engineers designed, and
have since erected, levees considerably
higher than previously built there, and
so broad and firmly established that they
can resist the pounding of hurricane
waves and hold their crests safely above
the storm-driven waters.

The levees rise to an average of 20
feet above the ground at the shore level;
are more than 200 feet wide at the base;
and slope thence to their crests where
their flat tops are from 15

VICINITY SKETCH
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to 30 feet wide. Dredging
and placing of material re-
quired in erecting the dikes
has involved the handling
of millions and millions of
cubic yards of sand, gravel,
shell, and rock—not to men-
tion the job of clearing away
immense quantities of over-
lying muck unfit for con-
struction purposes.

In digging or otherwise
excavating the materials
used in rearing the 80-odd
miles of levees—68 of which
encompass the southern half
of the lake—the dredges
have incidentally cleared a
navigation channel paral-
leling the southern line of
levees. This channel has a
controlling depth of eight
feet and a surface width of
80 feet at the normal stage

The tip of the state of Florida, showing the
vast area of the low-lying, swampy Everglades

of the lake. The channel is
protected on its lake side by

a dike formed of some of the material
excavated during the progress of the
work. This sheltered waterway gives ac-
cess to the drainage canals that tap the
lake and to the communities that have
grown up on the land side of the south-
ern levees.

Where each drainage canal meets the
lake, the Army engineers have provided
hurricane gates of steel which can be
opened and closed either by electric mo-
tors or by hand. They are of a type that
can be operated against a considerable
head of water. In time of storm, they
will be closed, and at other times they
will be operated as required for the
regulation of water or the passage of
light-draft craft. At the lake entrance
to the Saint Lucie Canal and at the cor-
responding entrance to the Caloosahat-
chee Canal have been built new naviga-
tion locks capable of accommodating
larger vessels than in the past. Improved
channels have been dug in the lake; and
deeper water and a broader channel now
link Lake Okeechobee with the Gulf of
Mexico, via the Caloosahatchee River.
The Saint Lucie Canal is likewise in
process of being made fit for heavier
traffic throughout its entire length of 24
miles. In short, Florida has nearly com-

Reclaimed Everglades land will feed
sugar cane to mills such as this
one, located at Clewiston, Florida




The great size of the levees on Lake
Okeechobee may be noted here dur-
ing finishing and dressing work

pleted a canal directly across its penin-
sula, between its Atlantic and Gulf
coasts; and that waterway promises to
be a boon to yachtsmen and a material
aid in promoting further agricultural
and industrial development of the whole
adjacent territory.

N its improved condition, the Saint

Lucie Canal will be able to receive
from Lake Okeechobee, at flood stages,
5000 cubic feet of water per second and
lead that water to the canal’s junction
with the Saint Lucie River, that dis-
charges into the Atlantic. By dredging,
straightening, and deepening the chan-
nel of the Caloosahatchee River, that
stream will be counted upon to transport
2500 cubic feet of water per second from
Lake Okeechobee to the Gulf of Mexico
whenever that relief is needed. Lake
Okeechobee, with 68 miles of new levees
on its south shore and 15 miles of im-
proved levees on its north shore, together
with its more capacious control canals
and better defended drainage canals, is
now a skilfully balanced project and is
equipped, as it was not before, to meet
all probable conditions and to contribute
to the safe and steadily widening re-
clamation of the Everglades.

9
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The Everglades, which mainly lie be-
low Lake Okeechobee, have an aver-
age east-and-west width of 40 miles and
extend southward for 90 miles before
reaching tidewater. They have an area
of nearly 2,860,000 acres, of which some-
thing like 80 percent is said to be sus-
ceptible of drainage. The Everglades
occupy a shallow limestone basin in
which has been deposited, during un-
told thousands of years, an immense ac-
cumulation of rotted vegetal matter.
That muck has a vertical thickness of
two feet near its southern limits and is
12 feet deep adjacent to Lake Okeecho-
bee. Where that black soil rises above
the water in the form of low-lying humps
or “hammocks,” it has usually evidenced
its natural fertility by the character and
kind of its luxuriant plant life.

But there are vaster low-lying and al-
most dead-flat expanses that are covered
with saw-grass, which is both difficult
and painful to penetrate. The boggy soil
from which saw-grass springs, even
when drained, has generally required a
number of years of cultivating to make
it yield a marketable crop of any kind.
The agricultural chemist discovered an
answer to the puzzle: he found that a
small quantity of copper sulfate and
some other chemicals, when spread over
each acre, would work an astonishing
transformation. The soil so treated be-
comes almost immediately fit' for plant-
ing and capable of producing abundant
and profitable yields.
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With a favoring climate, a wealth of
sunshine, and the soil suitably drained,
lands in the Everglades speed up germ-
ination and induce unusually rapid
growth. Palm nuts, which ordinarily re-
quire from two to three months before
sprouting, will, in the favoring soil of
the Everglades, send their shoots above
ground in two weeks. Beans and peanuts
will break through the surface within
two days after their seeds are planted;
and it is said that cotton will ripen its
bolls two months sooner than elsewhere
in this country.

HERE are now thousands of acres of

land in the Everglades upon which
sugar cane is grown, and during the
months of ripening as many as six har-
vests may be reaped. These cane fields
yield as much as three tons of sugar per
acre annually—an extraordinary produc-
tion. This has been achieved through the
sustained collaboration of experts of the
United States Department of Agricul-
ture and the leading cane growers and
sugar producers in Florida.

About 30 years ago, when the state of
Florida first began the systematic drain-
age of the Everglades, she sold the
earlier of those lands for as little as
$1.25 an acre. Since the great richness
of the reclaimed lands has been proved
by men skilled in agriculture, the value
per acre has increased nearly a hundred-
fold in many sections. This fact is men-
tioned merely to illustrate that the lands
of the Everglades, virtually unexplored
to any comprehensive extent for genera-
tions and even until within the last three
decades commonly classed as well-nigh
worthless, are now coming into their own
because of their inherent fertility and
the betterments brought about by the
engineer and modern mechanical aids.

With Lake Okeechobee held within
bounds by the defenses reared by the
Army engineers, and with ampler chan-
nels provided for the prompt escape sea-
ward of the very heavy seasonal rain-
falls, the Everglades assume a new ‘eco-
nomic position in the nation, and from
now on can be counted upon increas-
ingly to supply tens of millions of us
with luscious fruits and fresh vegetables
when such commodities are most needed
and not to be had from nearer sources.

“WITHAL it [the Everglades]

is a strange country, a land
of anomalies and the grotesque.
Here fish sing (on the reef small fish
attach themselves to the hull of a
boat after dark and give off their
plaintive notes all night long) ; snakes
often live in trees; epiphytes grow
as terrestrials; terrestrials grow as
epiphytes; giant oak trees are arbours
for aerial plants and ferns; cacti
grow in water; oysters grow on trees
that dip into the creeks; large pine

trees and broad-leaved trees grow on
rocks lacking soil; fig-trees grow as
petriphytes trying to strangle the
rocks; giant palms more than a
hundred feet tall and cactus trees 30
feet tall grow as humus-plants;
strangler figs kill other trees, and
often turn upon themselves and com-
mit suicide.”—From “The Proposed
Everglades National Park,” by Dr.
John Kunkel Small, New York
Botanical Garden, in Nature (Lon-

don).




What Precautions are Being Taken to Forefend

Against Error in the Extra-Sensory Perception

Research as Conducted at the Duke University?

By PROF. J. B. RHINE

Parapsychology Laboratory, Duke University

NE of the leading problems in the
scientific news at the moment is
ESP, or extra-sensory perception,
the current technical name for telepathy
and clairvoyance. This work was given
some of its present impetus by the pub-
lication in 1934 of my book, “Extra-
Sensory Perception.” So misleading,
however, have been some of the recent
references to this research that I am
compelled to accept this opportunity to
clarify certain essential points.

The ESP research [July 1934 and
July 1935, Scientific American.—Edi-
tor.] was started to test the assumption
that nothing can enter the mind except
through the channels of sense (that is,
vision, hearing, taste, and so on). In
order to investigate this assumption, my
associates and I, as well as many oth-
er university experimenters, have tested
many hundreds of normal people to dis-
cover whether they can perceive things
(that is, know about them) without any
sensory contact via the known senses.

The tests are simple, consisting of
naming cards in an inverted pack. In
the more advanced tests in use for some
time the cards are held out of sight and
beyond the reach of the person calling
them. If the subject can get more cards
right than chance allows, this would give
evidence of a way of perceiving which is
beyond the senses—extra-sensory—in
short, ESP. And according to the now
numerous published reports from well
beyond a dozen college laboratories, that
is what happens in most of the ESP ex-
periments to date. The results are better
than chance by tremendous odds.

S a natural result of such unorthodox
results, the work in ESP has
brought about a great deal of discussion,
pro and con. The first battle line on this
scientific front formed on the question
of whether the results were really due
to an extra-chance factor—whether the
mathematical basis of the results is se-
cure. Several of my fellow-psychologists
(Drs. R. R. Willoughby of Brown, C. E.
Kellogg of McGill, Dael Wolfle and
H. O. Gulliksen of Chicago, and C. P.
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and J. H. Heinlein of Florida State Col-
lege for Women) have criticized the
mathematical methods used in the ESP
work.

Leading authorities in the field of
mathematics, however, have approved
the statistics and its application. In the
English edition of “Extra-Sensory Per-
ception” I quote a letter from Prof. R. A.
Fisher of London University approving
the mathematics used, and a pronounce-
ment made within recent months by the
President of the Institute of Mathemat-
ical Statistics, Prof. Burton H. Camp of
Wesleyan University, stated:

“Dr. Rhine’s investigations have two
aspects: experimental and statistical: On
the experimental side, mathematicians
of course have nothing to say. On the
statistical side, however, recent mathe-
matical work has established the fact
that, assuming that the experiments have
been properly performed, the statistical
analysis is essentially valid. If the Rhine
investigation is to be fairly attacked, it
must be on other than mathematical
grounds.”

Prof. E. V. Huntington, of the Harvard
Department of Mathematics, has sub-
mitted tables for evaluating the results
of the card tests which still agree closely
with those previously in use. It appears
clear, then, that the mathematical and
statistical verdict is in favor of the ESP
investigators.

But the critics, failing in their attack
on the mathematics, are already looking
for another possible point of attack. If
the results are not due to chance, they
are saying, then “sensory cues” from the
cards may account for the success. The
person calling the cards, it is charged,
may get cues from the back of the card,
from shiny table tops, or from the feel
of the cards as he handles them. Per-
haps even the experimenter involuntarily
makes faint noises that guide the calling.

What do the people investigating ESP
say to these criticisms? That obviously
these have been the very dangers which
from the outset the research was planned
to avoid. How the investigators did it
has been repeatedly described in articles

in the Journal of Parapsychology, the
publication reporting current experi-
mental work in this field.

From the very beginning, precautions
against sensory cues were carefully used.
Shiny table tops were avoided, cards
were hand-stamped and inspected. They
were called before being touched or even
right down through the pack, and in the
main block of the research not even the
experimenter knew the card to be called
and hence could give no involuntary cues
to the subject.

Even so, in the articles referred to
above, all tests where the subject could
as much as see the backs or edges of
the cards, or even touch the unseen
cards, were set aside. The survey in-
cludes only those trials in which there
was no sensory contact with the cards,
and all of these trials, high or low in
score, are included in the report.

Thus narrowed down, the evidence for
ESP consisted of tests either at a dis-
tance with walls between subject and
cards, or of tests with opaque screens set
up which shielded the cards from the
subject’s sight and touch, or of tests with
each card sealed in an opaque envelope.
These last were used even with blind
subjects.

UT even when restricted to such
cue-proof conditions, there remain
142,825 trials by 118 subjects working
under the observation of ten different ex-
perimenters, six of whom are or have
been college instructors in psychology.
Four laboratories—Columbia University,
University of Colorado, Tarkio College,
and Duke University—contributed to the
results involved in this survey.

These 142,825 trials (which include
all the work, good and bad scores alike,
which was done under the rigid testing
conditions described) gave an average
of 5.8 hits per 25 calls as against a mean
chance expectation of 5.0. The odds are
10" to 1 that so large an average score
for so many trials would occur by mere
chance—odds so great that it would take
196 digits to write out the figure! Thus
the most rigidly guarded conditions
yield results that incontestably indicate
that something more than chance occurs
in the ESP tests.

If the senses are barred, as the con-
ditions would appear to require, either
there is some error yet to be uncovered
in this pioneer research now being con-
ducted in more than a score of American
colleges or else extra-sensory perception
must be added to the range of known
mental abilities. One should not and
need not believe or disbelieve in ESP,
as it stands today; he should, if he is
able, undertake to assist in finding out
more about the question, preferably
through laboratory research itself. The
research, its worst critics will concede,
deserves careful consideration and repe-
tition.—Science Service.



OUR POINT OF VIEW

Five-Year Patents?

NVENTION has its birth in a number

of stimuli. The desire for glory, for
prestige, for the satisfaction of the ego,
are rather important causes of inven-
tion,” but by far the greatest incentive
to progress through invention is that of
profit. Except for a few seekers after
knowledge in the abstract, a few others
urged on by scientific curiosity, and a
few accidental discoverers of a new prin-
ciple or device, inventors are impelled
primarily by the profit motive. And
progress, for the general good of all, is
the worthwhile result.

Now Congressman McFarlane would
make the inventor the loser by reducing
the possibility of profit. He recently sub-
mitted a bill to make compulsory the
licensing of any patent after three years
instead of giving the inventor an exclu-
sive right to his brain-child for the
traditional 17 years. He has since with-
drawn that bill and substituted one
which would make the licensing of a
new invention compulsory after five
years if the patent has not been de-
veloped in that time, if the patent owner
cannot meet the demand for his prod-
uct, or if he charges an “excessive price.”

The thought behind this tinkering
with the present highly successful
patent law is to force immediate com-
mercial production of every new inven-
tion, whether or not the time is pro-
pitious. An individual or a company
may spend hundreds or even thousands
of dollars in the development of, for
example, a new machine. Having
patented several “editions” of that ma-
chine, the inventor finally starts produc-
tion with his last, most efficient machine.
His preceding patents are undeveloped,
unused. After five years, a competitor
steps in, demands a license to com-
mercialize the unused patents, and starts
production. It is conceivable that the
competitor comes into the market at the
“propitious time” to build a competing
business that may drive the owner of
the patents out of production entirely
(though paying royalty to the owner).
Again, since values of an invention are
often intangible, a competitor may show
that the original patentee is charging an
excessive price for his product and thus
obtain a license to compete with him,
using his own invention.

The comment which Dr. Charles L.
Parsons, secretary of the American
Chemical Society, made in regard to
the three-year bill—that three-year
patents would be valueless—applies
equally to the five-year bill. Indeed, that

conclusion is inescapable when one ex-
amines the facts with an unbiased mind.
Such a patent law would exert little con-
trol over “monopolistic trusts” (as so
many corporations are now dubbed by
spellbinders, and against which the bill
is aimed) but would definitely slow up
the larger progress which is now being
made by scientists, engineers, research-
ers who hope to have a patent to sell in
return for their labors—F. D. M.

Scientific Method versus
Prejudice

HEN Prof. J. B. Rhine at Duke

University set out to reduce the
previous looseness of the so-called
psychic “science” of earlier periods to a
laboratory procedure under controlled
and reproducible conditions, he at first
limited himself to two special aspects
of it—telepathy, the perception of the
mental activities of another person by
other means than the normal senses, and
clairvoyance, the perception of objec-
tive events by similar means.

Now, for the first time, Prof. Rhine
reveals the preliminary findings of a
third and allied kind of research which
it appears has quietly been undergoing
tests at Duke since 1933: precognition
or foreknowledge. How can this ques-
tion be tested scientifically?

Certainly we cannot test it by citing
striking experiences such as most of us
have had. No matter how strongly those
experieneces convince the individual,
they cannot be switched to others in the
form of proof. They are too indefinite,
too intangible, too vaguely bounded to
reduce to anything like a common de-
nominator between minds; and they
may be nothing but beautiful coinci-
dences, anyway. Therefore Rhine tests
precognition by the same ESP cards
used before in testing telepathy and
clairvoyance, but with an added kink.
With clairvoyance it has proved possible
to “call” or name more cards than prob-
ability calls for, when a pack of 25
cards is laid face down and the subject
is asked to identify each card down
through the pack, without removing any.
Suppose now there were such a thing as
precognition. Then, if the subject were
asked to do the same thing, but to name
the cards in the sequence they would
take after being shuffled at the end,
precognition of future events would
seem to be shown if the subject was
able to name more cards than prob-
ability called for. This is what has hap-
pened. In an extended series involving
113,075 trials and 49 subjects the scores
were better than probability in the ratio

of 400,000 to one. Coincidence, or what?

As yet Prof. Rhine regards these find-
ings as tentative; far more work remains
to be done. Unfortunately, many persons
are judging the tests at Duke on the
basis of -inclination, preconception, or
what-not, when open-mindedness—nei-
ther incredulity nor credulity—seems to
be called for. Nothing short of such an
attitude is scientific.—A4. G. I.

Training

RAFFIC court is an excellent place

to find out various things about the
competence of automobile drivers. In a
recent survey by Dr. Lowell S. Selling,
Director of the Psychopathic Clinic of
the Recorder’s Court in Detroit, it was
found that not one out of a hundred
drivers who had been brought into court
for various traffic violations had learned
how to drive his car with confidence,
tactfulness, and a thought for the other
driver. Such investigations as this are of
great value in guiding the thoughts of
those who are directly and indirectly re-
sponsible for safety on the highway. Dr.
Selling has found, for example, that
many of the drivers involved in traffic
offenses are insane; many are feeble-
minded; many are illiterate; many, of
course, are relatively normal but have
never been properly trained in motor-
car driving.

More and more is going to be heard in
the future about adequate training of
drivers. Such training will eventually
and automatically weed out the insane,
the feeble-minded, and the dangerous
illiterate; it will make possible a revi-
sion of the thought processes of those
normal human beings who aspire to
safe driving, rendering them competent
to drive a motor car with a maximum of
safety to themselves and to others.

Such training must be carried out on
a grand scale and must be thought of as
a permanent institution that will
eventually—within not less than a gen-
eration—make every motor-car driver
aware of his responsibilities and fully
able to cope with them under all or-
dinary as well as emergency circum-
stances.

Driver training is undoubtedly the
only answer to the most important phase
of the motor vehicle safety problem.
What form it will eventually take we
cannot venture to say here. But every-
one concerned with highway safety is
going to hear a lot about it in the very
near future; thoughts will eventually
crystallize into action and then some-
thing definite will be done about the
whole pressing question.—A4. P. P.
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BUT CANYOU EAT ONIONS?

Non-Allergic Food Sensitivities . . . How to Trace

HE scene is a doctor’s office. The

patient under examination com-

plains of periodic headaches with
a general feeling of exhaustion and
muddle-headedness between. The doctor
asks:

“Is there any food you can’t eat?”

“No. I can eat absolutely anything
eatable.”

“How about cucumbers?”

“Well, I can’t eat them. But then, most
people can’t.”

“How about milk?”

“Never touch it.”

“Wh.y?’,

“It used to make me sick when I was
a kid.”

“What about eggs?”

“0, they make me awful sick every
time!”

“Can you eat an egg custard?”

“Yes, I can, and I can take eggnog,
and I can eat hard-boiled eggs all right.
But it always makes me sick to see
any soft, uncooked egg white.”

Naturally the patient had trou-
ble with onions, too.

This scene is characteristic.
Certain more alert doctors are
going at this diet business
in a new way. The old way
was to pick out the things
the patient liked, tell him
not to eat them, and call the
rest a diet. The old way was
to tell the patient what to
eat. The new way is to find
out experimentally what foods
he can eat with comfort and
safety.

OR many long years certain

individuals have known they
could not eat shellfish or strawberries
without getting hives, or eggs without
getting headache, asthma, or hay fever.
It is now known that these troubles are
often due first to some peculiar sensitive-
ness of the individual, and second, to the
entrance of a little undigested food, and
particularly protein, into the blood.
Medical men call these disturbances “al-
lergic” in nature, the type due to foods
being called “food allergy.” An entire
medical specialty is now devoted to find-
ing allergic causes for asthma, hay fever,
indigestion, flatulence, sick headaches,
certain skin eruptions, and other trou-
bles.

The medical specialists so concerned
are called allergists. They first tried to
identify offending foods by means of
skin tests. A little scratch was made on
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Down Dietary Idiosyncrasies Scientifically ... A

Lady Who was Suffering Mainly from Fox’s Disease

By T. SWANN HARDING

the skin and a droplet of a solution of
the food to be tested was put on it. In
cases of sensitivity a big hive soon ap-
peared at the spot. While these tests oft-
en helped in finding the cause of asthma
or hay fever, they have not proved very
useful in locating the causes of indiges-
tion, flatulence, and general malaise. It
seems that the skin is more closely re-
lated to the inside of the nose and lungs
than to the digestive tract.

Too much deduction has been made
from the diet of laboratory rats

Today many allergists admit that skin
tests are of little value when it comes to
finding foods that cause indigestion. Dr.
Walter C. Alvarez, of the Mayo Clinic,
goes so far as to say that often they are
a nuisance because when once patients
find that their skin is sensitive to certain
foods they are forever after afraid to eat
them, and sometimes they are reduced
to skin and bones as a result of unneces-
sary starvation. No one should ever go
without a food simply because his skin
reacts te it. He should test it and see
whether eating it actually causes distress.

Among the leading pioneers who have
been waking up the medical profession
to the importance of sensitiveness may
be mentioned Dr. Alvarez, Dr. Albert
Rowe, and Dr. Warren Vaughan.

Incidentally, not all food-sensitiveness
is allergic. As Alvarez has pointed out,
such things as pepper, mustard, and al-
cohol may simply irritate the digestive
tract, and onions, cucumbers, melons,
dried beans, and tomatoes probably con-
tain small quantities of drug-like sub-
stances which produce regurgitation,
belching, and flatulence. This may well
account for the fact that many of the
annoying disturbances produced by
eating certain foods are not diag-

nosable by skin tests.

HERE is the case of a doc-
tor who could eat onions
without difficulty if they were
first soaked in vinegar, but
who had an attack of asthma
everytime he ate them other-
wise, raw or cooked. This
suggested that some chemi-
cal irritant was washed out
or altered by the acid vinegar.
Another person maintained
that cucumbers with the rind on
were harmless to him, whereas
peeled cucumbers gave him dis-
tress. Still another found that the
harmful part of an apple was in its
peelings.

Many cases were found in which symp-
toms suggesting gastric ulcer were caused
by eating banana, apple, cabbage, tur-
nips, or meat, or drinking milk, alone or
in combination. In one instance appen-
dicitis was simulated when onions were
eaten. Many persons complained of
canker sores in their mouths after eating
certain foods.

A certain man who each morning
fought off an almost irresistible ten-
dency to go to sleep found with his doc-
tor’s help that this was'due to the cream
in his coffee. Severe hunger pains, usu-
ally considered typical of stomach ulcer,
have also disappeared in a few cases
when milk, chocolate, or orange juice
was banished from the diet.
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An interesting case was that of a
young man who suffered from a sort of
mental cloudiness that prevented him
from working. In spite of treatment by
many doctors the condition persisted. He
was dull, listless, apathetic, and bothered
by a variety of abdominal pains and dis-
tresses. Yet, when he was given a diet
composed only of foods that rarely dis-
tress anyone, his-head cleared and his
ambition returned in 48 hours. Subse-
quently he gained in weight on a some-
what more extensive diet and returned
to work.

Often two factors combine to cause the
trouble. Thus a certain woman could eat
wheat in winter but had to avoid it in
summer in order to avoid hay fever. An-
other individual became wheezy on exer-
cising only if he was eating wheat.
Fatigue, nervousness, mental strain,
worry, and so forth may make an indi-
vidual sensitive to certain foods that he
can eat freely without difficulty when at
his best.

The symptoms caused by this non-
allergic food sensitivity are most often
the following: A hay-fever type of stuffy
nose; indigestion; flatulence; abdominal
pain; and, occasionally, diarrhea, hives,
headache, stupid feelings in the head,
canker sores, but much more rarely irri-
tations of the joints and bladder.

TUDENTS of nutrition and even doc-
tors have long concerned themselves
with the mineral, vitamin, and caloric
content of foods and the biological value
of their proteins. But the digestibility of
various foods has been neglected. Doc-
tors have tended to follow dietitians in
this neglect. Yet the digestibility of a
food is extremely important. It may bulk
larger attimes than its content of vitamin
A, calcium, iron, or complete protein.

So far, most of the books on dietetics
either ignore the subject of digestibility
or else dismiss it with a few words as of
minor importance. Unless a dietitian has
been especially trained under an aller-
gist she is likely to have little patience
with those who claim they cannot take
milk, eggs, orange juice, or spinach. Pa-
tients in and outside of hospitals are
often forced to eat so-called “health
foods” even after they have explained
that they could not tolerate them after
childhood.

The average physician, when asked for
advice on diet, warns usually against
fried, greasy, or “rich” foods, or against
those foods which he himself finds it diffi-
cult to handle. He may recommend oth-
ers he likes. He may give the patient a
printed diet list that will fit that indi-
vidual’s needs about as well as the key
to one safety deposit box fits the lock of
another. If the patient protests against
eating foods that are considered good
for him he gets scant sympathy. He may
be told he is unco-operative, or that the
trouble is in his head. He may be im-
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Of all the fruits and vegetables, onions appear to be a common offender

patiently ordered to do as directed. Yet
the doctor’s dietary advice, like that of
the hospital dietitian, is built around the
big idea of the nutrition scientist; that
is, to supply all patients every day a diet
complete enough to ensure good growth
and ultimate reproduction in a baby rat.

For this reason the physicians above-
mentioned began a while back to query
patients about what foods they could
safely eat. As was indicated by the dia-
log at the beginning of this article, this
inquiry must be carried on with skill, for
many of us think we can eat anything,
until we are questioned closely or our
memories are refreshed by reading a list
of foods. The results of these inquiries
are interesting and of much importance.

Dr. Alvarez found that the following
foods produced more or less distress in
10 to 28 percent of 500 persons ques-
tioned, the foods being listed in descend-
ing order of frequency: Onions (usually
raw) ; milk, cream, or ice cream; apples
(raw) ; cabbage (cooked); chocolate;
radishes; tomatoes (more often raw);
cucumbers; eggs; fats, greasy, and
“rich” foods; cantaloup; meat or beef;
strawberries; coffee. Among the foods
that very seldom offended were: lamb,
gelatine, butter, sugar, rice, barley, ar-
rowroot, carrots, asparagus, turnips,
peas, beets, squash and canned pears.

Chocolate is a very common and often
a serious offender, yet how many avoid
tea and coffee to drink chocolate or
cocoa! Pie and pastry, which have such
bad reputations, were rarely complained
about. The commonly despised fat and
greasy foods were blamed by many, but
this, as was also true in case of onions,
is often due to the fact that they happen
to be tasted when belching. Hence they
are blamed at times for the sins of other
foods.

If the food is one that is rather rarely
eaten—like crabs or strawberries—the
patient easily spots its effects, but if it
is one that is eaten at nearly every meal
he may go on suffering mild distress for

years without ever realizing that the
offending food is wheat or milk. Hence,
rarely used foods are doubtlessly more
often cited in such lists as the above,
though certain commoner foods may be
more distressing, In some cases, of
course, the aversion is purely psychic
and due to some unfortunate association.

HERE is now pretty general agree-

ment among a number of investiga-
tors that wheat, eggs, milk, chocolate,
cabbage, onions, tomatoes, and oranges
frequently offend. Yet these are such
foods as are eaten daily by most of us.
Moreover, it takes an unusual person to
discover without expert assistance that
his breakfast coffee or the toast that goes
with it is responsible for such mild but
efficiency-reducing symptoms as flatu-
lence or a stuffy head.

As to the kind of symptoms produced
—onions, cabbage, apples, radishes,
dried beans, cucumbers, and milk were
usually accused of causing gas, belch-
ing, or distention. Onions, radishes, can-
taloups, cucumbers, lettuce, fats, and
melons generally produced regurgita-
tion, a lingering taste, or “repeating.”

Migraine was most often caused by
onions, milk, peanuts, cabbage, eggs,
pork, apples, coffee, oranges, and cucum-
bers. Vomiting, severe pains, and diar-
rhea were most frequently caused by
milk and its products, chocolate, raw
apples, raw onions, eggs, tomatoes,
cooked cabbage, and certain meats. So
much for samplings made among people
who are sick enough to see a doctor yet
who do not complain of stomach or in-
testinal trouble.

Dr. Osee Hughes, on the other hand,
interviewed about a thousand individuals
in good health, at Ohio State University.
Her results tended to confirm those of
Dr. Alvarez. The symptoms mentioned
by those who were queried were very
similar to those already listed here.
There were, however, some differences
in the relative standings of individual
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foods, as stated by the different persons.
The foods that most commonly dis-
agreed with healthy young women were,
in descending order of frequency: onions
(raw), radishes, cabbage (cooked),
beans, cucumbers, onions (cooked), to-
matoes (raw), greasy or fried food,
frankfurters, bananas, strawberries,
eggs, and chocolate. Apples and milk,
which stood high on the list of Dr.
Alvarez, had rather a low standing.

HE foods that most commonly dis-

agreed with healthy men and women
between 30 and 65 years of age were, also
in descending order of frequency: onions
(raw), cabbage (cooked), beans, greasy
foods, cucumbers, peppers (raw), sauer-
kraut, “sweets,” pork, chocolate, milk,
tomatoes (cooked), onions (cooked),
bananas, radishes, and seafoods. In gen-
eral, people did not avoid foods that
mildly disagreed with them but often ate
them regularly.

Raw onions and cooked cabbage stand
high as offenders on all lists. Frank-
furters probably assumed a prominent
place in the lists derived from the young
women because they were college girls
who frequently went on picnics and
wiener roasts. The older group of healthy
people found milk more difficult to han-
dle than did the young women.

But what can be done about this? Is
there no way out? As was mentioned
earlier, there are certain foods which
rarely offend. Therefore it is possible to
devise a diet on which a person’s nutri-
tion can be maintained temporarily, us-
ing foods that rarely offend. This is
called an elimination diet. Once one is
found that works perfectly, other foods
can gradually be added, one after the
other, till all offenders have been spotted
and the ultimate diet is as diverse and
rich as the particular individual can
stand.

Putting a person on an elimination
diet may not only reveal that he or she
is sensitive to one or more foods; in
many cases it promptly demonstrates
that he or she has neither sense nor in-
testinal fortitude. In other words, a fuss-
budget with too many strong likes and
dislikes is unmasked.

For instance, a woman with a facial
rash declared she had been all over the
world seeking successful treatment but
got no relief. She declared also that she
would do anything to be cured. The doc-
tor told her that the trouble was due to
eating some food to which she was sensi-
tive. In order to identify the food he told
her to go for four or five days on an
elimination diet of nothing but lamb,
rice, potatoes, butter, sugar, and Jello.

Immediately she began to complain
bitterly that she could not do without her
morning coffee; that she didn’t like rice
and didn’t like Jello; that she must have
ice cream now and then and a cocktail
before dinner. After much grumbling
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she said she would ¢ry to adhere to the
diet, but the next day the doctor saw her
getting outside of a large chocolate ice
cream soda. His diagnosis of this case
was Fox’s disease.

To those who are unfamiliar with this
technical term it should be explained
that it was named after an interne who
was himself named Fox. He was asked
by his chief what he thought was the
matter with a woman upon whose case
he had been working. He replied to this

Counting the bacteria in seafood,
but some are sensitive to seafood
even when it contains no bacteria

effect: “Well, doctor, it looks to me as if
she was just a plain damned fool!”
Hence this condition, rather frequently
met with, came to be known as Fox’s
disease.

Many people are quite familiar with
one or two of their own dietary idiosyn-
crasies. But other such weaknesses must
be unmasked by an expert. If the indi-
gestion or pain or migraine occurs at
intervals of weeks or months, the cause
can often be found by making a written
record of all unusual foods, not eaten
every day, consumed in the 24 hours pre-
ceding the upset. Suspicion should rest
heaviest upon foods eaten at the preced-
ing meal, as distress usually follows
quickly.

After three or four attacks an exami-
nation of the written list may enable the
patient to identify the offending food. If
relief is obtained upon letting it alone
much will have been gained. But the food
should be further tested by eating it
again to make sure it is responsible for
the attacks in question. If the result is
positive the food should thereafter be
avoided. Lists of foods eaten during peri-
ods when the patient is comfortable will
aid in guiding him as to what to eat.

If the distress be present after almost
every meal the problem of finding the
offending food must be simplified, per-
haps by actual fasting for a short time.
Should the distress continue, food obvi-
ously could not be the cause. If it ceases,
then the patient can be given a new food
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daily until the offenders are spotted.
Good foods can then be kept on the
dietary list and the bad ones discarded.
Since some patients haven’t the hardi
hood to fast the elimination diet often
comes in handy.

The diet most commonly used by
Alvarez consists of nothing but lamb,
rice, butter, sugar, and canned pears.
For breakfast the patient may have a
lamb chop with puffed rice or rice flakes,
or steamed rice with butter and sugar, or
some syrup from the can of pears.
Cooked rice can also be made into little
cakes and fried in butter. No pepper and
sauces; no onions—the meat being
either roasted or else fried in butter, and
no other fat. The only drink is water.

For luncheon the patient may have a
chop or a piece of roast lamb, again with
rice and canned pears. Dinner is a re-
production of luncheon—eaten back-
ward if desired, or off the mantel shelf.
Obviously no coffee or tea or soda foun-
tain drinks, or candy or even chewing
gum, is allowable. Any added substance
put into the mouth complicates the prob-
lem. No laxatives or purgatives should
be taken.

If the distress was due to a harmful
food its symptoms usually are gone
within 12 hours. Whether they clear up
or remain, the elimination diet should be
continued another day to make sure. If
by then they have disappeared the pa-
tient can add a new food daily to his
elimination diet, keeping a full record,
and finally avoiding all foods that give
distress.

In order to avoid upsets at the start,
with discouragement and possible weight
loss, foods not high in the list of trouble
makers should be tested first, such as
beef, potato, gelatin, carrots, turnips, as-
paragus, string beans, arrowroot cookies,
thin toast, and oatmeal, possibly in that
order. Later, when the patient has gained
confidence and has found a fairly liberal
diet that he can handle, he can try the
more notorious trouble-makers. Then he
can make a stab at eating onions.

F trouble persists on the elimination
diet, then either the patient’s symp-
toms are not due to foods or else he is
sensitive ‘to one of the foods like lamb,
rice, sugar, butter, and. pears. By sub-
sisting for a couple of days on pure
maple sugar the latter possibility can be
tested out. If the distress still persists it
is unlikely that further dieting will help.
Sometimes the patient will find after
a few months at home that he can safely
eat certain foods which formerly upset
him. He should therefore constantly ex-
periment among the forbidden foods and
broaden his diet if he can. He should
strive ever to return to a normal diet. No
one should ever remain for weeks or
months on a highly restricted elimina-
tion diet, as this is used for diagnosis,
not for extended treatment.



UN CONVENTIONAL AQUARIA

NE of the most ambitious efforts to
reproduce ocean life is nearing
completion at Marineland, Florida,

which is located on the new Ocean Shore
Boulevard 35 miles north of Daytona
Beach and 18 miles south of St. Augus-
tine. Consisting of the two largest
aquaria ever built, which are also the
world’s only specially designed under-
water motion picture studios, these Ma-
rine Studios will afford visitors and sci-
entists an unusual opportunity to ob-
serve and photograph large and small
fish and aquatic mammals much as they
are found in their natural surroundings
under conditions duplicated nowhere
else in the world.

Conceived several years ago and repre-
senting an investment of approximately
$500,000, Marine Studios has been devel-
oped by W. Douglas Burden, an associ-
ate of the American-Museum of Natural
History, Ilia A. Tolstoy, grandson of
Count Leo Tolstoy the famous Russian
writer, and Miss Lillian Koehler, an as-
sociate of Mr. Burden. After much pa-
tient pioneering work, they have devel-
oped a wholly new principle of present-
ing the strange, beautiful creatures of
the sea. Instead of displaying each spe-
cies in its own segregated compartment,
a more natural presentation of subma-
rine life is offered in both of the huge
tanks where each species plays the same
part that it does in the open ocean.

The unconventional features of the de-
sign, which afford visitors to Marine Stu-
dios a unique opportunity to study and
photograph marine life, center around
the construction of the tanks themselves.

A 235-pound loggerhead turtle as
seen through one of the portholes
12 feet below the water surface.
Amateurs may make such pictures

Artist’s conception of Marine Studios, the two largest aquaria in the world
and the only ones ever to be designed as under-water motion picture studios

One is polygonal, and is 100 feet long,
40 feet wide, and 18 feet deep; the other
is circular, 75 feet in diameter and 11
feet deep.

Enclosed galleries run at different lev-
els around the entire perimeters of the
two tanks. Each of the galleries faces in-
ward upon a circle of glass portholes, of
which there are over 200 in the sides and
bottoms of the inner tanks where the
marine life is displayed. The portholes
are placed in such a way as to make it
possible for observers to look into the
tanks from four different levels.

HE design of the tanks was recom-

‘mended by Fred Waller, President of
Courier Productions, Inc., and other
technical motion picture experts who
worked out in advance the various cam-
era angles that would be necessary to
afford producers the greatest latitude
and leeway in the filming of scenes.
These angles were the controlling fac-
tors that actually determined the shape
and dimensions of the tanks and the
location of the glass portholes.

This enterprise hopes to give the spec-
tator a dramatic, vivid, fascinating cross-
section of life in the sea. Already sev-
eral porpoises, believed to be the only
ones alive in captivity, sharks, logger-
head turtles, and penguins have been
assembled, in addition to several tons
of coral reefs around which some of
the smaller and more beautiful crea-
tures of the sea are making their home.

By extensive research, Mr. Tolstoy has
developed, with the assistance of Dr. G.
Kingsley Noble, of the American Mu-

seum of Natural History, a drug which,
when injected into large sharks or sim-
ilar creatures of the sea, puts them to
sleep almost instantaneously, yet the
effect is temporary, leaving no after
effects. While under the influence of this
drug, they can be transported and placed
in the huge aquaria without injury to
themselves or to anyone else.

“Our idea,” says Mr. Burden, Presi-
dent of Marine Studios, “is to build
something which is sound and of lasting
value, of value to the public, of value to
the community in which we are located,
and of value to science.”

Coral gardens on the floor of the
aquarium. The water is extremely
clear. Sunlight entering from above
shows portholes at different levels
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HOME NEWSPAPERS BY RADIO

Your Home a Silent *“Press Room” ... Automatic

PRIVATE newspaper with any
A spot in your home as the press

room, the world’s best editors and
reporters on your staff, is available to-
day to anyone in the United States pos-
sessing an ordinary radio receiv-
ing set. No thundering press will
deafen you while your newspaper
is being printed; instead, equip-
ment contained in a small attrac-
tive box will silently print your
“latest edition” while you sleep,
completing it in time for reading
at breakfast.

The name of this service now
available is facsimile, first cousin
of television since it shares with
it some of the same basic princi-
ples. Unlike its more glamorous
and well publicized relation, fac-
simile steps into broadcasting
from other communication fields
in which it already has proved its
capabilities in a quiet but exceed-
ingly effective manner. Facsimile
has been in daily commercial use
for several years, speeding news-
photographs back and forth across
the country via the telephone cir-
cuits and across the Atlantic by
short waves.

In spite of the rapid develop-
ment and use of every-day wire and
radio facsimile service, many are un-
aware of its greater capabilities as a
mass communications medium in the
broadcasting field. This is largely be-
cause facsimile transmissions have been
employed almost entirely to handle
press photos for subsequent newspaper
reproduction; in the average layman’s
mind this is the limitation of the method.
Many also confuse television with fac-
simile and ask why television ultimately
will not perform the same duty.

IACSIMILE, in its electrical com-

munications sense, involves the con-
version of illustrations or other copy,
such as printed matter, photographs,
line drawings, sketches, and so on, into
electrical signals which can be sent over
radio or telephone circuits. At the re-
ceiver, the signal is automatically con-
verted back into visible form, appear-
ing as a recorded replica of the original
copy. The received copy is permanent
and, like a printed page, can be handled,
observed, or read whenever desired.

Television also involves the conver-
sion of visible aspects of subjects into
electrical signals which can be sent to
distant points. However, the frequencies
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Facsimile Reproduction . . . Latest News by Break-

fast Time . . . Bulletins Are Now Being Broadcast

“press room.”” Right:
Interior of the facsimile recorder, show-
ing the moving stylus. Below: Simplified
diagram of the reproducer. The paper is

moved upward by means of toothed wheels

after each line is traced by the stylus
RADIO
RECEIVER

“COPY"=PAGE BEING RECEIVED

SYNCHRONIZING
SI'GNAL SELECTOR
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SWITCH

CLUTCH-"
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required for this conversion are such
that ordinary telephone circuits or con-
ventional sound broadcasting equipment
cannot handle the signal. Costly co-
axial cables with associated high fre-
quency signalling apparatus or ultra-
high frequency radio transmitters and
receivers are therefore required.

In addition, there is as much differ-
ence in the technique of the two me-
diums of communication as there is
between making a newspaper and a
motion picture. Where facsimile is con-
cerned with the transmission and sub-
sequent recording of copies of still
subjects such as pictures and printed
pages, television deals with moving ob-
jects or persons. The image on the

screen of a television receiver has the
basic qualities of a motion picture. The
image moves, it is transitional, and
when the show is over the screen is
blank. Since nothing has been recorded,
the images will not be seen unless some-
one watches the screen when they are to
be received.

Facsimile and television thus perform
widely different functions. Each will fit
into the communications picture as
separate services, having fundamental
distinctions as widely divergent as those

of the public press and the motion pic-
ture.

The Finch facsimile transmitter now
employed by many broadcasters (see
listing on page 335) in their experi-
mental service, uses a scanning machine
in which the copy to be sent over the
air is inserted in what is termed the
“copy head.” This holds and advances
the copy in front of the “scanning head,”
consisting of a small electric bulb, lens
system, and photo-cell. Light from the
bulb is focused as a small spot on the
surface of the paper carrying the copy;
the reflected light is picked up by the
photo-cell. The scanning head is moved
from side to side by an electric motor
so that the spot of light traces a series
of parallel paths across the copy which
is moved upward through a distance
equal to the diameter of the light spot
at the end of each scanning stroke. In
this manner, the entire surface of the



JUNE - 1938

STATIONS LICENSED TO TRANS-
MIT ‘“HOME NEWSPAPERS”’

.............. Cincinnati, Ohio
Newark, New Jersey

________________ Chicago, Illinois
WSM........ Nashville, Tennessee
Des Moines, Iowa
Cincinnati, Ohio
..Detroit, Michigan

WHK ... . Cleveland, Ohio
KSTP.......... St. Paul, Minnesota
WCLE.............. Cleveland, Ohio

WGH. Newport News, Virginia
WB8XAL.......... Cincinnati, Ohio
W8XNU.......... Cincinnati, Ohio

paper is scanned, line by line; the
black, halftone, and white areas reflect
to the photo-cell varying amounts of
light ranging from minimum to maxi-
mum. These variations in reflected light
effect a change in the amount of cur-
rent flowing through the photo-cell.
This current is fed to the radio trans-
mitter in the same manner as sound
broadcast signals are handled. Any con-
ventional receiver tuned to the frequency
of the transmitter will then pick up the
signals which may be rendered audible
by a loudspeaker, or used to operate a
“home” facsimile recorder.

The recorders now in use are self-
synchronizing. This is an important ad-
vantage; the recorder may be located
in one state and the transmitter in an-
other—the system does not depend upon
local power lines for synchronization.
Recorders are available for a.c. or p.c.
operation, or for battery supply for farm
use.

HE recording machine is similar

in many ways to the scanning in-
strument. What is termed a “receiving
copy head” holds the dry processed re-
cording paper, which is fed as a con-
tinuous strip two newspaper columns
wide from a roll carried in the lower
part of the machine. A recording stylus
is moved by a small electric motor from
side to side across the surface of the
paper, forming marks on the paper cor-
responding in position and shade to the
elements of the copy at the transmitter.
When the incoming signal is strongest
the line traced by the passage of cur-
rent is darkest; when it is weakest no
mark is made. At the end of each of
these recording strokes the paper is
moved up by an amount equal to the
width of each line element. By means of
extremely short low-tone signal impulses
sent out by the transmitter just before
the start of each recording stroke, and
by the use of a small motor turning over
at a predetermined speed, the recording
stylus moves across the paper in step
with the scanning head of the transmit-
ter, recording copy in its proper posi-
tion. In this manner the recorded copy
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is built up line by line to appear as a
duplicate of the original. One hundred
lines will build an inch of reproduced
copy; at the operating speed of the
present machine, a two column news-
paper will be “printed” at the rate of
five feet per hour. It is not impractical
to hope for a newspaper of five columns
in the near future—tabloid size.

The actual home recording machine,
which, it is claimed, can be made to sell
for less than $50 in mass production, is
small enough to be housed as a com-
plete unit in a cabinet approximately a
foot square. It may be connected with-
out auxiliary amplifying equipment to
the output circuit of any broadcast re-
ceiver having -a power rating of three
watts or more. In operation the broad-
casting station from which facsimile
signals are sent is tuned in with a re-
ceiver as would be the case if regular
sound programs were to be received.
The loudspeaker is switched off and the
facsimile recorder is switched on; the
volume control of the receiver is turned
to the point where copy has the desired
contrast. The resulting recording opera-
tion is wholly automatic and requires
no attention. Paper costs will be about
15 cents per week.

Until the development of an auto-
matic machine and inexpensive dry re-
cording paper of wide latitude which

Illustrations courtesy Finch Telecommunications Labcoratories, Inc,
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Above: A photograph being
scanned at the transmitter. Left:
The diagram shows how light is
reflected from *“copy” to photo cell

requires no liquids for moistening or
smudgy carbon transfers for printing,
the adaptation of facsimile recording
methods to home service seemed rather
remote. Concentration on the automatic
recording problem has resulted in the
present-day home facsimile machine
which safely operates without attention
throughout long facsimile broadcasting
periods.

During the present experimental pe-
riod—and probably thereafter—fac-
simile broadcasts take place between
midnight and 6 A.M. when sound broad-
casting facilities are ordinarily idle.
Time clocks will turn the radio receiver
and recording motor on and off at spec-
ified hours. “Printing” of illustrated
world events, bulletins with latest news
flashes, photographs, market reports,
weather maps, cartoons, recipes, and il-
lustrated advertisements of all sorts,
will thus be effected in homes while
their occupants sleep, the machine be-
ing practically silent and entirely auto-
matic in its operation.

HIS, to some who are not familiar

with facsimile developments, may
sound like one of H. G." Wells’ prophe-
cies. That it is not, is attested by the fact
that at the present many of the leading
major broadcasting stations in the coun-
try already have been granted FCC
permits and have inaugurated such a
service using regular broadcasting fre-
quencies and full power in experimental
transmissions to determine public re-
action and to obtain basic engineering
data for home facsimile services. In
addition, other important stations have
applied to the FCC and are considering
the possibilities of facsimile service.



HE remarkable discoveries in the
Tyouthful science of inheritance, gen-

etics, have been applied to animal
and plant breeding throughout civiliza-
tion—and with almost incredible success.
As regards the United States alone, dur-
ing the past 30 years, even a conservative
estimate of the cash value of the practi-
cal application of genetic findings would
have to run into billions of dollars. Far
greater yields of grains, fruits, veg-
etables, and cotton; far higher quality
both in domestic plants and domestic
animals of every description and their
products, including milk, meat, eggs, and
wool ; increased and sometimes perfect
resistance to disease; entirely new com-
mercial varieties; and the lessening of
the chances of famine: all these are in
this story of science.

Thus, seemingly pure research into the
machinery of inheritance has made pos-
sible stupendous progress in agriculture.
This machinery works by controlling the
development of the billions of cells, the
tiny bits of living material or protoplasm
which make up our bodies. Not only do
certain cells develop into eye tissues or
brain tissue under the influence of hered-
ity’s mechanism, but also each special
group of cells submits to even more pre-
cise regulation: frequently so precise
that you may inherit a startlingly exact
copy of your father’s nose, or mouth, or
of your mother’s brain, perhaps with its
peculiar sort of “nervousness.”

E did not derive all our practically

countless cells directly from our
parents. Each parent provides only one
cell. These two unite to form the first
stage of our existence, the one-celled em-
bryo. This tiny cell, multiplying by con-
tinued cell division, finally produces the
fully mature body.

We are made up of billions of cells,
and so, of course, as we recall, they are
microscopic. Yet, small as they are, only
a tiny fraction of each protoplasmic bit
is involved in inheritance. If we could
focus a fine microscope upon the sin-
gle cell provided by one parent, and
if this microscope were very powerful,
we would discover, down near the limit
of visibility, objects shaped like worms
and called chromosomes. These chromo-
somes are made up of much smaller ob-
jects, the genes. At this point even the
keenest microscope fails us—and sciéen-
tists are not quite certain whether they
can observe individual genes or, at best,
clusters of genes. Nevertheless, all the
evidence goes to prove that these min-
utest genes are the controllers of inher-
itance. And they have turned out to be
giant molecules, each with some specific
r6le to play in the development of color
of hair, hardness of teeth, or some other
of the thousands of characteristics which
we inherit.
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GIANT MOLECULES:

How Genetics, Youthful Science of Inheritance,
Has produced Billions of Dollars of Wealth . .. Big
Things that Boil Down to the Minutest Controls

The science of genetics took its rise as
late as the beginning of this century.
That is, the first real approach to the
understanding of the mechanism of her-
edity followed the discovery that prac-
tically the sole significant material which
parents transmit to their offspring is the
substance chromatin, the material of
which all the wormlike chromosomes are
made. It was found that chromatin makes
up the chief portion of the sperm cell,
the sex cell from the male. And in the
case of the egg cell, the sex cell from
the female, there appears to be little
else but chromatin and reserve food.
Hence, was it not logical to assume that
chromatin contained the whole machin-
ery for regulation of the offspring’s de-
velopment of its parents’ characteristics?

The opening up of an entirely novel
field of research placed the basic mean-
ing of chromatin beyond any question.
The highest honors for leadership in
this field belong to Dr. T. H. Morgan,
of the California Institution of Technol-
ogy, who received the 1933 Nobel award
in Medicine for his outstanding labors.
The lowly vinegar fly, Drosophila melan-
ogaster (“black-stomached fruit-lover”),
has been in a major way the organism
experimented with—though biologists
have not neglected to check their results
by ferreting out the secrets of wasps,
barley, corn, wheat, primroses, jimpson
weed, and many other living things. In
this new branch of science, not only the
chromosomes have been exhaustively in-
vestigated, but even the ultra-microscopic
units out of which these wormlike rods
are constructed. Modern scientific prob-
ing has penetrated down from the
microscopically visible rods of chromatin
to their constituent particles, the genes,
whose measurements are in terms of a
few hundred-thousandths of an inch.

More than 25,000,000 vinegar gnats
have been examined. Excellent reasons
lie behind this magnitudinous study. A
human generation appears about every
25 years; the fruit-loving gnat .repro-
duces in 12 days. Moreover, these gnats
are readily raised by the tens of thou-
sands in milk bottles in the laboratory.
They have only four pairs of chromo-
somes, and it is not difficult to dis-
tinguish between the individual rods.
Best of all, the vinegar fly has many

heritable characteristics which are easily
recognized: form of body, color, shape
of wings; color of eyes; number and
types of bristles; susceptibility to dis-
ease; and length of life. Finally, Mor-
gan was awarded a Nobel prize in
Medicine—because the laws of inheri-
tance which apply to the fruit fly apply
also to man. Like the fruit fly’s body
shape, human feeblemindedness, short-
fingeredness, and color blindness show
up, generation after generation, in re-
sponse to the manner in which heredity’s
machinery operates throughout the ani-
mal and plant kingdoms.

ORGAN went far beyond merely

proving that a given chromosome
bears the determinants (genes) for a giv-
en characteristic, such as eye-color. By
delicate and difficult technique, he dem-
onstrated that a given determinant is lo-
cated in a given region of a chromosome.
Astoundingly, he was ultimately able to
construct accurate maps of the chromo-
somal positions of the various physical
bases of definite features of the species;
that is, maps of gene locations. Tens of
thousands of breedings have attested the
accuracy of his chromosome mapping.
Genes once had existence in theory alone.
Today their existence is an established
fact.

Now we are certain that behind sus-
ceptibility or resistance to disease in
wheat or potato; production of milk
with a high content of butter fat; liabil-
ity to hog cholera; record egg-laying—
behind these characteristics and many
another valuable  financially, lies the
gene as the fundamental unit, out of
which the machinery of inheritance is
constructed.

Once bio-scientists became satisfied
that the gene is a real, physical unit, they
sought its structure, its properties, and
its. arrangement in the chromosomes.
Their findings have been amazing, not
merely to themselves, but to physicists
and chemists as well.

Compounded of a million atoms yoked
in a bafflingly intricate design, the gene
is gigantic among molecules. Though of
course as a molecule it is (probably) in-
visible even beneath the most powerful
lenses, its dimensions are for a mole-
cule actually tremendous: somewhere



THE MACHINERY OF INHERITANCE
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near a ten-thousandth of an inch in
length, and some fraction of this measure
in diameter.

The chemical classification of this
super-molecule seems to be with the pro-
teins, which are exceedingly complex
compounds of carbon, hydrogen, oxygen,
nitrogen, often sulfur, phosphorus, and
other elements, and which are assumed
to be the truly essential molecules of
life. Certainly, no live material without
protein is known—or supposed to exist.
Examples of proteins are hemoglobin,
the pigment which -gives red blood cor-
puscles their color; albumin, the main
constituent of egg-white; and the milk
protein, casein. The ultra-microscopic
virus of mosaic disease of tobacco is an-
other protein, recently obtained in bulk
as glassy, needlelike crystals, each made
up of countless molecules. These too are
super-molecules—also with many an un-
canny property of the gene.

The genes are strung end to end to
form wisps, called chromonemas, and
these fine threads are bound together to
produce a chromosome. The machinery
of inheritance therefore is no more and
no less than a vast and stupendously in-
tricate system of chemical systems—the
basis of whose chemistry is the particle,
the gene, a super-compound.

N cell division, chromosomes are seen

to reproduce themselves. The gene,
the foundation of the chromosome’s ar-
chitecture, must do likewise. Or, rather,
genes, by their individual multiplication,
construct new chromosomes. Here is an
almost unbelievable, a wholly novel, abil-
ity of a molecule: to create its like out
of the lesser molecules of a suitable sur-
rounding medium. Only in the gigantic
virus protein have we discovered such a
remarkable property—almost incredible
to the physical scientist, who is used to
far simpler aggregations of atoms.

For an approach to this problem of
self-creation, or autosynthesis, we must
consider the enzyme, also believed to
be a formidable protein, though not so
accomplished a one as the gene. Diges-
tive ferments, such as trypsin of pancrea-
tic juice, stimulate and regulate the
breaking up of complex compounds into
simpler molecules, known as amino acids,
which the body can then assimilate. This
disintegration can be reversed, however:
an enzyme under appropriate conditions
works backward—builds up amino acids
into proteins (or unites them into pro-
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tein-like compounds). If a super-enzyme
had the power to fashion not simply
great molecules out of small ones, but
moreover great molecules precisely like
itself, would we not have autosynthesis,
as in the gene? And so it is thought that
a clearer idea of the workings of enzymes
may give us a better grasp of the self-
production of giant molecules, like the
genes, the cogs in heredity’s mechanism.

In the first 25,000,000 fruit gnats
studied, about 500 heritable changes in
eye-color, length of life, susceptibility to

Dr. T.H. Morgan, economically the
nation’s most significant Morgan

germs, showed up. Such heritable modi-
fications of the ancestral characteristics
are mutations. For example, every so
often a young gnat, offspring of red-eyed
ancestors, is born with the mutation,
white eyes. Man has made valuable use
of natural mutants like the seedless
orange and rust-resistant wheat.

How do the genes, linked by the
thousands to make chromonemas, co-
operate to change a microscopic, one-
celled embryo into a billion-celled man
—and even a man very closely re-
sembling his parents? We must assume
that the genes have the ability not only
to reproduce themselves, but, still more
like super-enzymes, to start, regulate,
modify, and terminate the biochemical
reactions which, all together, mean life—
and growth of many diverse tissues and
organs and organ systems into a body
astonishingly similar to that of the pre-

ceding generation. Incomparable abili-
ties!

We have to speculate that the gene,
as a super-enzyme, causes a bafflingly
complex chain of chemical processes in
the protoplasm in which the chromo-
somes swim. And this chain must include
the production of innumerable stimula-
tors and regulators; that is, enzymes,
every one with its kingdom of biochemis-
try to supervise and keep harmonious.

Far from halting his labors in despair
at the vastness of such chemical systems,
the embryologist has persisted in his at-
tack upon these deepest mysteries of
vital existence. Thus, recently, he has
been able to exhibit the presence, in the
developing animal, of substances called
organizers, which promise to turn out to
be super-enzymes, given substance and
activity through the agency of the genes.

N 1900, Dr. Hans Spemann, now. of
the University of Freiburg, Germany,
began a laborious series of researches
upon the embryology of amphibians, in-
cluding newts and salamanders. He cut
newt eggs and young embryos into pieces,
and observed the development of these
pieces with a view toward finding the
stages at which special determiners of
particular kinds of tissues appear—or
might appear. He transplanted bits from
an early embryo to certain definite sec-
tions of more fully developed embryos,
to watch the effects of possible early-
appearing or late-appearing super-en-
zymes, or organizers. In the course of
these experiments, from one embryo he
took tissue which would normally pro-
duce the spinal cord of the young animal,
and transplanted this tissue into another
embryo. A spinal cord came into being
in the second animal where one would
not ordinarily be formed. Hence, the
transplanted cells must manufacture or-
ganizers which stimulate surrounding
cells to change into a particular kind
of structure: a spinal cord, in this case.
Spemann’s work established the fact
that an organizer determines whether a
group of cells becomes spinal cord or
becomes skin, or some other sort of tis-
sue; and that such activators bring about
the growth of organs each in its own
proper place and each with its own
proper functions. His achievement won
him a Nobel award in 1935.

The transformation of the single-
celled offspring into smoothly function-
ing adult, with billions of cells, must in-
volve many a super-molecule, the delight
of the biologist and the confusion of the
physical scientist.
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AMERICA CALLING’

How A Transatlantic "Phone Call is Made

By A. P. PECK

All jlustrations ceurtesy American Telephone and Telegraph Company

1 Within an average of 12 minutes after an American

subscriber puts in a call for a party in London, the
connection is made and conversation is carried on as
clearly and easily as if the called party were only a few
blocks away. Behind this commonplace occurrence (an
average of 50,000 overseas calls are made yearly, 60 to
65 percent of them being transatlantic), there is a vast
array of technical developments and their application,
aimed toward maintenance of service and speech quality

The United States subscriber making the

call asks his local operator for “*Long Dis-
tance” (above); she in turn connects him with
one of the operators at the switchboard through
which all overseas calls are handled, shown at 3

3 Left: The “*Overseas” board through which

passes the call to London. Here are handled
most of the ’phone calls set up between the
United States and foreign countries by wire and
radio telephony. First duty of an operator re-
ceiving a call at this board is to write down all
details of the destination of that particular call

4 Left: After the “Over-

seas” operator looks up
the number of the called
party in London, she passes
the information to the Lon-
don operator over the radio
circuit. At the desk shown
are assembled ’phone books
of the principal foreign cities
reached by the radio service

5 Right: The wire part of

the overseas circuit passes
through the control room in
the same building as the
switchboard. Here operators
maintain a constant watch on
the apparatus; here also out-
going speech is “scrambled”




6 To insure privacy of overseas telephony, speech is *scrambled,” or
inverted in frequency; anyone listening in with a radio receiver would
hear sounds resembling almost anything but coherent speech. The above
drawing, fanciful in its execution, shows briefly what happens. The voice
frequencies of “America calling” are scrambled to sound something like
“on oy ikau ki yung”; they are unscrambled when they reach the receiver

From the radio control room the
incoming voice is passed by wire to
the International Exchange in the same
building, whence it is routed through
the local telephone exchange system and
finally reaches the party being called

rYYYYVYY

From the control room shown at 5, a wire line car-
ries the voice of the speaker to a short-wave trans-
mitting station at Lawrenceville, New Jersey (above),
whence it is hurled across the Atlantic by a directive
radio antenna system, picked up at a receiving station
near London, and sent on its way once more by wire

8 Left: The radio control room in the London Trunk
Exchange, where the voice from the United States

is unscrambled. Here also operators keep check on the
functioning of all associated apparatus, and control the
volume of current passing through the circuit

so that transmitted speech will at all times be

within the easily audible range—neither too

loud nor too low for perfect understanding
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10 Right: The call is completed.

Quickly and without hitch, two
parties on opposite sides of the Atlantic
have been connected by wire and radio,
an accomplishment made possible by the
findings of intensive scientific research




METALS, like people, have person-

alities. Some metals, such as gold,

silver and copper, are soft and
yielding; they can be stretched into fine
wires or flattened into sheets a thou-
sandth of an inch thick; still the parts
cling together. They are the best conduc-
tors of electricity we know. Other metals,
such as tungsten, vanadium, chromium,
and bismuth, are hard and unyielding.
When struck with a hammer they shatter
into splinters or crumble to powders. A
fine tungsten filament is just the thing
for an electric lamp, for tungsten is a
rather poor conductor of electricity. So
great is the resistance offered to the pas-
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Figure 1: In the neon atom the nu-
cleus is guarded by eight outpost
electrons: a self-contained unit

sage of the electric current that the fila-
ment becomes white-hot. Fortunately for
the electric lighting industry, tungsten
has the highest melting point of all the
metals.

Pure metals are chemical elements—
as are pure non-metals such as the dia-
mond, sulfur, and the glowing neon gas
so widely used in advertising signs.

Has science any way of explaining the
personalities of the many elements or
shall we merely accept them as God-
given attributes? Can science tell us
why the diamond, which is nothing but
pure carbon, is the hardest substance
known and a total non-conductor of
electricity; why neon is a gas; why sul-
fur is brittle and crumbly and an ex-
cellent insulator; why copper is soft
and yielding and the best cheap con-
ductor of electricity, while titanium is
hard, brittle, and a poor conductor of
electricity?

As human behavior seems to be con-
trolled largely by the genes, those tiny
biological regulators of heredity, so too
the behaviors of the elements seem to be
controlled by the electrons, genes of the
atom. Science has long realized that ele-
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PERSONALITIES OF

Why the Diamond isso Hard and Copper Soft...Why
Silicon Carbide Abrasives are Exceedingly Hard

...Other “Whys” in Terms of Their Fundamentals

ments are made up of atoms and that the
atoms of any given element are alike—
far more alike than peas in a pod. When
we look at a piece of gold, we are look-
ing at untold billions of gold atoms lined
up in some kind of orderly array, each
atom held in some mysterious manner to
its neighbor atoms. In the diamond, too,
is orderliness, even more regularity than
in gold, with each of the myriad carbon
atoms joined to its fellows in a definite
pattern. What determines this orderli-
ness? It is the number and arrangement
of the electrons.

In the past decade or two, science has
probed deeply into the atom with its deli-
cate electrical probes to discover that
the atom, itself, is not the tiny, hard ball
we once imagined but a complex affair
indeed. Each atom might well be likened
to a company of soldiers in war maneu-
vers. There are large and small com-
panies comparable with light and heavy
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Figure 2: The argon atom, though
larger and heavier than the neon
atom, also has eight outpost elec-
trons and is a self-contained unit

atoms. In the center, compactly massed,
is the main body of troops representing
the nucleus of the atom—and its mass.
Far out on the flanks, guarding the main
body and acting as contact patrols, are
the flanking electrons, small in mass but
highly important. Small companies will
have out but few of these flanking pa-
trols, while larger forces will be sur-
rounded and guarded by many flanking
units. Thus we may picture the atom as
a central mass, the nucleus, small in size
but heavy in weight, surrounded at some

distance by flanking electrons, the num-
ber of such electrons depending on the
massiveness of the nucleus.

IT is to these flanking electrons that we
turn in order to understand the be-
havior of the atom and the element. As
in any well organized fighting force, the
electrons are assigned positions in flank-
ing zones. If a zone is full—and a com-
plete outer flanking zone never contains
more than eight electrons—additional
electrons must take up positions beyond
the completed zone. The atoms of some
elements have their outpost zone com-
plete with eight electrons. This magic
number constitutes a perfect” defense.
The atom is guarded on all sides and
the eight flanking electrons form, as it
were, a magic and impenetrable ring.
Such atoms are self-contained units.
They need not—in fact never do—herd
together in flocks or fleets for mutual
defense. Each atom travels its solitary
path independent of its fellows. If there
is no herding together there can be no
solid, and elements whose atoms have
such perfect symmetry will be gases.
Such elements are the so-called noble
gases: helium, neon, and argon (Fig-
ures 1, 2). The flanking electrons hold
tight to the atom and, while they can be
loosened and temporarily removed, they
flip back into place again in a hurry. The
scientist explains the colorful glow of
neon gas as due to this flipping back of
electrons when they are temporarily dis-
placed by a high-voltage discharge.

al S

Figure 3: By co-operative sharing,
the central carbon atom obtains
an outpost zone of eight electrons



THE ELEMENTS

By SIDNEY J. FRENCH, Ph.D.

Assistant Professor of Chemistry at Colgate University

In the noble gases there is a complete
isolation of atoms and a complete lack
of co-operation between atoms; but next,
in contrast, let us turn to the diamond
as an example of the most complete
and perfect co-operation between atoms.
The diamond is composed entirely of
carbon atoms and carbon atoms are
highly gregarious. We return once more
to our war-like analogy. Each carbon
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Figure 4: Arrangement of carbon
atoms in the diamond, showing why
the diamond is so hard: its atoms
are compact and tightly locked

atom has four flanking outpost elec-
trons—just half of the magic number
of eight. Imagine, if you will, five car-
bon companies in war maneuvers, a cen-
tral company surrounded by four oth-
ers. Each company must maintain con-
tact with the others through its four
flanking contact patrols. Patrols from
adjacent companies pair off, giving the
central company eight patrols around
it—again the magic number (Figure 3).
But this is a process of sharing patrols;
there is no self-contained unit. These
co-operating patrols serve to hold the
companies in a fixed and rigid relation-
ship to one another. There can be no
skewing of the battle front or lagging
behind of one flank. This, then, consti-
tutes the acme of perfect co-operation,
perfect sharing of responsibilities. In the
diamond each carbon atom is attached to
its four surrounding neighbors by pairs
of flanking electrons, one member of the
pair coming from each atom. Only on
the outside of the diamond is the sym-
metry of eight electrons incomplete.
Since this co-operative sharing process
can be continued indefinitely there is no
theoretical limit to the size of a diamond

crystal. It is no wonder that the dia-
mond is the hardest substance known
to man, for the atoms are small and the
co-operating electrons hold the many
atoms in a tight and rigid embrace (Fig-
ure 4).

But, there is still one puzzling fact to
be explained. Everyone knows that elec-
trons are negatively charged and every-
one likewise knows that negative charges
repel one another. How, then, is it pos-
sible for two electrons to co-operate as a
pair in holding atoms together? Science
believes that these electrons spin like
tiny tops. Each is a little dynamo setting
up a magnetic field around it. If two
electrons are spinning in the same direc-
tion, these fields will repel one another.
If, however, the electrons spin in oppo-
site directions, the fields may interlock,
drawing the electrons together as a co-
operating pair. Like two gear wheels in
mesh, they work together while spinning
in opposite directions.

Though silicon atoms are somewhat
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Figure 5: Arrangement of carbon
and silicon atoms in Carborundum.
Each silicon atom is surrounded
by four carbon atoms and each
atom of carbon by four silicons;
yet by the sharing method each
interior atom has eight electrons

heavier and larger than carbon atoms
and possess eight more flanking elec-
trons, the arrangement of the electrons
is such that there are again four outpost
electrons. So silicon, like carbon, forms
hard, rigid crystals; but, more than that,
silicon and carbon atoms can be alter-
nated in a common crystal just as com-
panies of French and Moroccan troops
might co-operate through their contact
patrols. This compound, silicon carbide,

known commercially as Carborundum, is
almost as hard as the diamond and is
commonly used as an abrasive.

We may safely conclude that this per-
fect co-operation between atoms possess-
ing four outpost electrons to provide
eight electrons around each interior
atom results in extremely hard, brittle
substances.

HEN we turn to the metals we find

a quite different situation (Figure
6) . The copper atom has but one outpost
electron. Obviously, copper atoms can-
not be self-contained units like neon
atoms, nor yet units capable of perfect
co-operation like carbon atoms. The lone
electron has an immense space to guard.
It must be an electron with a good mount
capable of great mobility if it is to main-
tain contact between numerous neigh-
boring atoms. It must be first on one side
of the atom, then on the other, pulsat-
ing, as it were, between atoms. With such
conditions existing there can be no great
rigidity of formation. There can be skew-
ing and lagging; atoms can slide past
one another to take up new positions but
still the lone contact electrons keep the
atoms from falling apart. The copper
atom army is one of great flexibility. No
wonder copper can be pounded into thin
sheets; these atoms slide easily into their
new positions (Figure 7). Then too
they may be strung out one after the
other in fine wires.

Now copper is an excellent conductor
of both heat and electricity, while the
diamond conducts neither. Heat causes
atoms to vibrate more rapidly; mobile
atoms can transmit such vibrations from
one to the other easily while atoms held
rigidly in place cannot. Thus is ex-
plained in simplest terms the ability of
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Figure 6: In metal atomic struc-
tures there are too few electrons
to be shared in fixed positions be-
tween atoms, consequently the
electrons are mobile, free to move
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Figure 7: Metals can be flattened out and worked because the lone outpost
electrons are not capable of holding the component atoms in rigid positions

copper and the inability of a diamond
to conduct heat.

Modern science regards an electric
current as a flow of electrons. As the
jerk of a locomotive transmits the jerky
impulse successively to car after car of
the following train, so electrons are
thought to transmit the electrical im-
pulse to successive electrons. When elec-
trons from a battery are shoved in at
one end of a wire, there is a continuous
displacement along the line to the other
end where the electrons may be removed
(Figure 8). We have, in effect, a line
of dominoes standing on end. As the
first. is knocked over, it transmits the
impulse to the next and successively to
each in turn.

Without mobile electrons there can
be no transmission of the electrical im-
pulse. The greater the mobility, the
greater the ease of passage of the elec-
trical current. Hence, copper, silver,
and gold, with but one outpost electron
per atom, are our best electrical con-
ductors. In the diamond electrons are
in fixed and rigid positions and in sym-
metrical groupings. There is no mobil-
ity ; hence the diamond is a non-conductor
of electricity.

E have described in some detail
three fundamental types of atoms,
those which possess eight flanking elec-
trons and are self-contained, those which
possess four flanking electrons and repre-
sent the acme of co-operation, and those
which possess but one flanking electron
to form the mobile metals. We have
passed from the most perfect gases
through the most perfect and most
rigid of substances to the very soft and
yielding metals. We have pointed out
three extremes of personality: the self-
contained, the co-operative, and the mo-
bile. Intermediately we should find inter-
mediate personalities and so we do.
Metals whose atoms possess two flank-
ing electrons are as a rule somewhat
harder than copper and are fairly good
conductors of heat and electricity, while
metals with three flanking electrons are
still harder and are poor conductors of
electricity. Some elements possessing
five, six, or seven flanking electrons are

gases because of the ability of two atoms
to co-operate in sharing electrons and
thus build up symmetrical flanking units
of eight. Here, however, each inde-
pendent unit is .not an atom but a pair
of atoms co-operating as a stable com-
bination. Others of these elements, like
sulfur, are solids, somewhat brittle and
crumbly and non-conductors of electric-
ity. In them the sharing of co-operating
electrons is, at best, an imperfect one
and none of these solid elements ap-
proaches the diamond in hardness and
few have the luster so characteristic of
metals.

However, the entire story has not yet
been told. The element titanium, though
hard and brittle, is a fair conductor of
electricity and is definitely a metal. But,
like carbon, its atom has four flanking
electrons. This should make it, like car-
bon, a non-metal. Evidently the mere
number of flanking electrons does not
tell the entire story. Let us return once
more to our analogy. Titanium is a much
larger and heavier atom than carbon and
possesses four zones of flanking elec-
trons where carbon has but two. Obvi-
ously, the outpost electrons will be far
from the nucleus and the titanium com-
panies far apart. The contact patrols
have a large area to cover and protect;
hence, they must be considerably more
mobile than those of the carbon atoms.
We find that this greater mobility has a
considerable effect on the behavior of the
element. It is more metal-like in its per-
sonality. Thus, as an increase in the
number of electrons tends to make the
element less metallic, so an increase in
the weight and size of the atom may in
part offset this tendency.
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There is still another factor which
tends to make these heavy atoms more
metallic in nature. In atoms having three
or more outpost electrons one pair of
electrons often tends to drop back into
a zone nearer the nucleus. For example,
aluminum atoms possess three outpost
electrons, yet aluminum is a rather soft
and yielding metal and conducts elec-
tricity well. As a metal it might well be
classed with copper, silver, and gold as
having but one outpost electron. Bis-
muth, in spite of its five outpost elec-
trons, is definitely metallic, though it is
hard and brittle. Its metallic nature can
be attributed both to the massiveness of
its atoms and the tendency of one pair
of electrons to drop back from the out-
post zone.

HE personalities of the elements are

not reflected in their electrons but
determined by their electrons—“genes”
of the atom. At all times their behaviors
are predictable and consistent, for genes
are constant. Standing at one end of the
line of elements are the noble gases, ex-
emplified by neon, with their symmet-
rical structures of eight electrons and
their self contained, rugged atoms. In the
center of the line is carbon, greatest ex-
ponent of communistic sharing; each
atom is joined to four fellows through
the medium of its four electrons with
rigid and unyielding bonds. At the other
end of the line stand copper, silver, and
gold, soft and yielding, adaptable and
flexible, poor in electron genes but rich
in mobility.

Dominating the entire line is the “rule
of eight.” It was by arranging the ele-
ments in order of the increasing weights
of their atoms that Dmitri Mendeléefl,
back in 1868—long before electrons were
known—discovered this famous “law of
octaves,” the periodic law of the ele-
ments. With the discovery of the elec-
tron came a striking verification of this
great law—and its explanation: when
a quota of eight electrons is complete
a new zone begins. In rows of eight,
then, each row a graded period, one row
beneath another; and in seried columns,
each column a chemical family, shrewd
Dmitri Ivanovitch Mendeléeff charac-
terized the elements each in its own
personality frame, yet each related to
all others in his remarkable periodic
table.
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Figure 8: Diagrammatic representation of the conduction of electricity by a
metal. (All the figures in this article are diagrammatic.) Electrons enter the
wire at the left, are displaced from atom to atom, and leave at the right. In

an actual cross-section of wire there

would, of course, be billions of atoms



SHARK SHOOTING | | /
FOR DPORT

NTIL recently used solely by commercial fishermen for
harpooning swordfish, a Swedish harpoon gun has now
become a part of the equipment of sport fishermen. A 10-
gage shotgun shell gives it an accurate range of 75 feet, after
which the attached harpoon line offers sufficient drag to pull
the iron down.

Thrills of deep-sea fishing are combined with those of big-game
hunting when the quarry is a huge shark and the weapon is a har-
poon gun. The photographs show the use of the gun and include
an unusual picture of a shark that has been successfully harpooned.
At 1, Jean Smythe, wearing her catalin sailfish emblem awarded
for entering the first sailfish in a recent West Palm Beach Fishing
Derby, is loading the steel dart, with line attached, into the gun
barrel. A shark sighted and the boat maneuvered to position, she
takes aim, 2, at the huge hammer-head swimming under the pulpit,
3. A squeeze of the trigger and the steel dart sinks home. Thrashing
in the water, twisting and turning in its endeavors to shake off the
dart or slash the line, the shark is shown in the water at 4. After
harpooning, the 12-foot fish is played to the boat and dispatched
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STERILIZINGW]ITH GLIGHT’

EW patrons of a bank at Suffern,

New York, are puzzled these days

by a curtain of pale bluish light
that falls between them and the tellers,
along the grilled windows. For some
reason, bank patrons try to get as close
to tellers as possible, and bank em-
ployees suffer more than an average
number of colds. Invisible radiation emit-
ted by slender 30-inch tubes at the tops
of the grilles protect tellers in this bank
from infection.

Casual buyers of meats in the Econo-
my Stores, of Boston, have recently be-
come acquainted with the same “lights,”
and with a new word, “rentschleriza-
tion.” In a cafeteria at Bloomfield, New
Jersey, drinking glasses as well as meats
and other perishable foods are “rent-
schlerized.” In the operating rooms of
Duke Hospital, Perth Amboy Hospital,
and others, the faint bluish light streams
down on operating areas, with the result
that operating-room infections, ordinari-
ly met with in several out of each hun-
dred major operations, now are almost
unknown in these hospitals.

LL these are indications that effective,
economical sterilization with ultra-
violet radiation is here. Bacteriologists
have known, almost since the days of
Pasteur, that ultra-violet radiations
would kill microbes. But attempts to put
this knowledge to practical use on a
wide scale have failed, because ultra-
violet lamps used in the efforts have pro-
duced, along with the germ-killing radia-
tion, unpleasant quantities of ozone and
heat; have been expensive to make and
operate; and have required high intensi-
ties of output to produce the necessary
degree of sterilization.

The ultra-violet spectrum, though in-
visible to the eye, contains many more
“colors” or different wavelengths than
even the visible spectrum. Ordinary ul-
tra-violet lamps emit most of these “col-
ors,” though it is well known that some
have little or no effect on bacteria, while
others produce such special effects as
tanning the skin, forming ozone in the
air, and the like. Appreciable power is
necessary to produce this enormous long
spectrum of invisible light; ordinary
ultra-violet lamps operate hot, are ex-
pensive to make, may be dangerous, and
the bactericidal effect is low in efficiency.

The heat emitted by such lamps makes
their use uneconomical, for example, in
refrigerators. When used to aid in the
sterilization of meats and other foods, it
was found that the ozone produced by
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Microbe “Death Ray”

. . . Invisible Ultra-Violet

Rays Kill Bacteria . . . Harmless to Humans. . . In-

expensive . . . Lamp for Hospitals, Food Handlers

By F. D. McHUGH

some of the wavelengths hastened ran-
cidity in fats. The lamps required the use
of quartz envelopes to transmit the ultra-
violet radiation, and thus were so ex-
pensive that they were not commercially
practical for sterilization. Furthermore,
they required too much electric power to
operate.

A solution to this problem of making
light-sterilization practical cost Dr. Har-
vey C. Rentschler, Director of Research
of the Westinghouse Lamp Division, and
his associate, Dr. Robert F. James, staff
bacteriologist, more than five years of
research. Because what they developed
is both a radiation source and a method
of using the radiations, it has been
formally and formidably named “the
Rentschler-James Process of steriliza-
tion with ultra-violet radiation.”
In meat and food shops, at soda
fountains and taverns where the
process is used, it has already
been shortened to “rentschleriza-
tion.”

The process is both simple and
inexpensive.

It was known that some portions
of the ultra-violet spectrum killed
bacteria more effectively than oth-
ers, but these regions were not
exactly defined. Dr. Rentschler’s
first task was to invent a meter
that would measure accurately the
amount of invisible radiation of
any selected wavelength (or “col-
or”) being emitted by his experi-
mental lamps. His ultra-violet me-
ter, the outcome of this prelim-
inary research, is now used
throughout industry wherever ul-
tra-violet is used in any process.

The next step was to test, te-
diously and painstakingly, the ef-
fect of various ultra-violet wave-
bands upon bacteria and other mi-
cro-organisms. This task, alone, could
have consumed a lifetime of effort, had
not Dr. Rentschler and Dr. James de-
vised a rapid method of making bacterio-
logical tests. They confirmed the belief
of other physicists and bacteriologists
that some portions of the ultra-violet
were ‘more deadly to microbes than oth-

ers. Moreover, they found the wave-band
which appeared to be the most effective.
This microbe death-ray—harmless to
humans—has no name, but is designated
as in the neighborhood of the 2537 Ang-
strom unit band.

With this knowledge, they undertook
to devise a lamp that would be sturdy,
inexpensive to make and operate, and
of such shape as to provide the greatest
germ-killing power over the area to be
sterilized. When they had decided upon
some sort of gas-discharge lamp con-
taining a bit of mercury vapor and sev-
eral other light-emitting gases, there still
remained a special problem: Ordinary
glass is opaque to a wavelength of 2537
Angstroms. Drs. Rentschler and James
found their answer to this problem in

P
A large refrigerator equipped with the
new *lights” to protect and preserve meats

a special glass that is particularly free
of iron, a metal that strongly absorbs
the bacteria-killing wavelengths. The
first “Sterilamps” were thus created in
the Westinghouse laboratory at Bloom-
field, New Jersey.

hen news of the Sterilamp reached
the medical profession, Dr. Deryl Hart,
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Surgeon-in-Chief of Duke Hospital, Dur-
ham, North Carolina, immediately asked
for a chance to experiment with it. Pre-
liminary tests were so satisfactory that
operations were then performed on pa-
tients, beneath the Sterilamp, and from
the first the results were striking. While
the bactericidal radiation did not elim-
inate more than 80 to 90 percent of the
bacteria in the extreme corners of the

In a cafeteria, a customer
takes a water glass from a
rack over which two Steri-
lamp tubes are mounted to
sterilize the glasses and pre-
vent growth of bacterial
colonies by air-borne germs

Two laboratory petri plates
exposed to air in a cow
stable. Bacterial growth on
one at left is from contami-
nated air, while one at right
is kept free of air bacteria
by rays from the new lights

room, it did kill virtually all the bacteria
in the air about the operative wound and
the supply and instrument tables.
Those major operations performed
with the radiation showed no infection

and the post-operative temperature
curves of the patients were much lower
than previously. As a result of Dr. Hart’s
successful experiments, Sterilamps have
since been installed at the Mayo Clinic,
Rochester, Minnesota; the New York
Medical Center; the Perth Amboy, New
Jersey, Hospital; and elséwhere.

Another problem to which the Steri-
lamps are readily applied is that of
cheaply and effectively sterilizing drink-
ing glasses and other utensils in restau-
rants, bars, and soda fountains.

In a recent survey published in Survey
Graphic, Roger William Riis disclosed
results of a test conducted on glasses in
several New York City soda fountains
picked at random. Water-glass rims pro-
duced 37, 112, 225, and 330 bacterial
colonies; milk glasses produced 114 col-
onies; fruit juice glasses 115 and 444.
In another test, 12 office workers were
asked to kiss sterile plates. Each kiss
produced from 10 to 560 bacterial col-
onies.

Two professors of Michigan State Col-
lege, investigating public drinking
places in Lansing, found as many as
100,000 bacteria on a single glass. Bac-
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teriologists at Massachusetts State Col-
lege beat them by 250,000 germs per
glass. An examination of glasses at soda
fountains in Montgomery, Alabama, re-
vealed that 40 percent of those found
were pathogenic—disease-producing.
So well known has this condition been
that years ago the majority of states and
hundreds of communities passed what
were meant to be stringent ordinances

requiring the sterilization of eating and
drinking utensils. Forty-six states today
have such laws on the books, but in
general they are not enforced, because
it is recognized that none of the steril-
izing methods—chemical, hot-water, or
steam—is practical. To meet this prob-
lem, Sterilamps are installed in series
along the inside baffles of bars and soda
fountains, in wire glass-holders, or any
other convenient form. They operate at
temperatures only four or five degrees
above room temperature. They give 99.99
percent sterilization in a few seconds’
time and maintain constant sterility up
to the time of using.

AST year an epidemic of septic sore
throat was traced to its source in a
railroad terminal in the New York area.
Within two days it had reached several
commuters’ towns along the railroad
line. Meanwhile, what had been one
case of septic sore throat in a com-
muting New York business man was
transmitted to his wife, thence to the
maid, the children, and finally through-
out the community. Moving picture the-
aters and lunchrooms were examined.
In one of the latter, traces of septic sore
throat organisms were found in the water
used to wash glasses and eating utensils.
The proprietor was co-operative. Steri-
lamps were then installed, and septic
sore throat was stamped out at that focal
point and kept from re-appearing.
Since bacteria and mold usually found
on meats in storage are killed by the
Sterilamp, low-temperature storage in
meat shops becomes unnecessary. The
refrigerator needs only to chill the meat
enough to prevent flabbiness and render
it firm enough to be cut readily and
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neatly. Use of. Sterilamps does not, there-
fore, make refrigeration unnecessary,
but it appreciably reduces the cost of
refrigeration. Results from experimental
installations indicate other advantages,
too, including reduction of dehydration
loss from 6 percent down to 1 percent
of total meat purchases; reduction of
trimming loss from 10 percent to less
than 5 percent; and so on.

An installation of Sterilamps in a re-
frigerator of Scherer & Company, Mah-
wah, New Jersey, has resulted in an in-
crease in meat sales of more than 50
percent in eight months, without any ad-
vertising or publicity. The store owners
report that many of the regular custom-
ers are now requesting outside cuts.
They also estimate an annual saving of
830 dollars due to reduction in mold,
slime, and dehydration losses. The op-
erating cost of the installation, including
Sterilamp renewals at six-month inter-
vals, is 130 dollars a year.

N the baking industry, the Sterilamp

has been put to practical use by
several companies. Two large firms have
been using the lamp to retard mold
growth on fruit cakes. Before the lamps
were installed, spoilage on the cakes
amounted to about 15 percent. After ex-
posure to the radiation and after cer-
tain changes had been made in the bak-
ing set-up, spoilage fell to a trifling 1
or 2 percent. Most of this improvement
has been credited to the lamps.

Drs. Rentschler and James still con-
sider the Sterilamp so new, and its pos-
sibilities so enormous, that they are un-
willing to make predictions beydnd those
for which actual installations have pro-
vided data. They have learned, however,
that microbes are only a tenth as hard
to kill in the air as on the surfaces of
food or dishes, and this suggests that
many air-borne diseases can be con-
trolled by ultra-violet sterilization.

Since the existence of the process has
become known, bacteriologists have been
clamoring for installations in their labo-
ratories, to control air-borne contamina-
tion of samples and utensils. Poultry
raisers have been experimenting in the
control of chicken diseases by installing
the lamps in hen houses. A large drug
and cosmetic manufacturer has Steri-
lamps in his toothpaste mixer and over
his unwrapped cold-cream jars. Theater
owners have been writing to inquire
whether the lamps could be installed to
give patrons a free bath of germ-killing
radiations as they enjoy the show. Steri-
lamps will probably soon be installed in
household refrigerators, in the kitchen,
and in the dish cabinet, to prevent the
spread of colds -and other maladies
through the family. This slender tube,
with its faint bluish glow and its unseen
ultra-violet radiation may soon, indeed,
be a familiar and healthful landmark
on the domestic scene.



SOME ASTRONOMICAL ENDS

The Best Fish are Not Always Caught by the Best
Equipped Fishermen . . . The Little Fellow With a

HE old proverb that there are as

good fish in the sea as ever were

caught still holds true for the as-
tronomical observer. He does not have
to look back regretfully to some golden
age in the past, when noteworthy dis-
coveries were made, and lament that
only routine work and drudgery remain
for his portion. The industrious observer
is still rewarded, now and then, by com-
ing upon something unusual and re-
markable. Several good finds of this
sort, which have recently been an-
nounced, are worth recording here.

First we may pick a report by an
Austrian observer—Lause, of Innsbruck.
His equipment, as he describes it in a
sentence, is not calculated to arouse the
envy of others—a small telescope, set
up in the open air with no fixed mount-
ing, no driving-clock, no photometer,
and an unfavorable climate. But this
modest equipment is sufficient for the
study of variable stars, by the familiar
method of eye estimates, and Herr
Lause has devoted his time to the use-
ful, but not always easy, task of deter-
mining the periods of eclipsing varia-
bles.

‘Since the eclipses follow one another
at intervals equal to the orbital period,
it would be very easy to find this if one
could observe under ideal conditions.
But, if one eclipse is observable, the
next is only too likely to come in the
daytime, or when the star has set, or in
bad weather, and many revolutions may
elapse before another eclipse is actual-
ly seen. If the two eclipses have been
well observed, so that the time of the
middle of each is known within a few
minutes, the true period should be some
exact sub-multiple of this interval. What
fraction it is can be found out only by
following the star till more eclipses are
observed. Then, when we have three or
four separate time-intervals, each of
which should be an exact multiple of the
period, an answer can ordinarily be ob-
tained. Simple arithmetical methods of
the trial-and-error type are usually
quicker than elaborate algebra.

NCE in a while, however, there is

trouble. For the star now in ques-
tion, DI Herculis, Lause had a dozen ob-
servations of eclipse, but could not find
a period to fit them. Finally when seven
more eclipses had been observed (by
patient watching, never knowing when
to expect them) the puzzle was solved.
There were two sets of eclipses. Those
of each set came at regular intervals of
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10.5502 days, but the eclipse of the sec-
ond set came more than eight days after
the preceding eclipse of the first set,
and not quite 214 days before the suc-
ceeding one. Until the two sets of
eclipses were disentangled, it is no won-
der there was confusion. The two sets

A
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Figure 1: Eclipsing binaries

of eclipses were independently discov-
ered, and announced first, by Kordylew-
ski.

Readers familiar with eclipsing pairs
will see at once what the two sets of
eclipses mean. The pair consists of two
stars of nearly equal brightness, re-
volving in a highly eccentric orbit, as
shown in Figure 1. At position 4 on the
orbit one star comes in front of the other
and produces an eclipse of series I; at
position B it goes behind and there is an
eclipse of series IL. The time taken from
the first eclipse to the second is (by
Kepler’s Law) proportional to the area
of the part of the ellipse on the right of
the line 4B, the interval until the fol-
lowing eclipse, to the part of the ellipse
on the left of 4B.

Lause finds that the principal eclipses
(series I) are deeper than those of
series II and last longer. The difference
in duration is explained by assuming
that the distance between the stars is
greater at A than at B, and the orbital

the Carnegie Institution of Washington

revolution consequently slower. The
actual lengths of the eclipses are small,
0.36 and 0.26 days, and the losses of
light 52 and 40 percent of the whole. It
follows from this that the brighter star
must give out at least 52 percent of the
total light (since its eclipse, which may
be partial, cuts off so much), and can-
not possess more than 60 percent, even
if the secondary minimum is a total
eclipse; and it is not hard to show that
the two stars must also be of roughly
the same size. For a rough calculation
we may assume them equal. We then
find that the diameter of each is 11 per-
cent of their average distance, and se-
cure the scale-diagram of the system
shown in Figure 1. The average density
of the two stars can be calculated and
comes out one-third of the sun’s—a quite
ordinary value.

O put a scale of miles on the dia-
gram, spectroscopic observations are
necessary. As the star is of the eighth
magnitude, these should be easy to ob-
tain—and also precise photometric
measures. The observers with big tele-
scopes will presumably obtain these data
within a few years; but the discovery
of the remarkable nature and interest
of the system will remain to the credit
of the man with the small instrument.
Another eclipsing pair, of equal in-
terest, has been studied by two Russian
observers, Zverev and Kukarkin. This
star, UX Ursae Majoris, was discovered
—also in Russia—Dby Beljawsky in 1933.
The present observers, in their first few
nights’ work, found strange behavior:
“Sometimes the star would be almost
invisible while the next observation,
made after 20 or 30 minutes, would show
the star in its normal brightness.” It
was soon found that there were regular
eclipses occurring at intervals of 4" 43™
122.39 but lasting only 40 minutes. Mid-
way between the deep eclipses, in which
62 percent of the light is lost, occur shal-
low ones, with a loss of only 7 percent.
Apart from the short period, the light-
curve of this system is quite of a stand-
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ard type. There are two stars, revolv-
ing about their common center of gravity
in circular orbits. One is ten times as
bright as the other and about 10 percent
larger in diameter, their radii being 21
and 23 percent of their distance apart.
These elements represent the observa-
tions admirably and the conclusions ap-
pear to be well established. The re-
markable one appears when the den-
sity is computed, for the results come
out 20 times the sun’s density for the
bright star, and 11 times for the fainter
one. These are much greater values than
have ever before been found from a
study of stellar eclipses. They show that
here, for the first time, we have con-
clusive evidence of the existence of a
star intermediate between ordinary
stars and the vastly denser white dwarfs.
The existence of such stars has long
been suspected, for several white stars
of spectral Class A are known, which,
though probably nearly as hot as Sirius,
are of only about the sun’s brightness.
Their spectra are somewhat peculiar,
and it has been supposed that they were
dense bodies. Now, in this case, the thing
can be proved. The new variable is un-
fortunately very faint, of magnitude 12.7
at maximum. Photographs show that it
is a white, and not a red star, but only
the 100-inch telescope can photograph
its spectrum. We may hope to hear from
this ere long ; meanwhile the “little man”
may again be encouraged to hear that
the observations on which the present
important conclusions are based were
made with a 7%-inch telescope, by the
usual method of estimating the bright-
ness of the variable with respect to a
series of comparison stars. The magni-
tudes of these stars were carefully
measured with a photometer by the same
observers.

NE more circumstance—perhaps

the most curious of all—should be
related. When the observers realized
the remarkable character of the star,
they wrote to the great Russian obser-
vatory at Simeis to ask whether it was
shown upon their photographs. It was
looked up, found on 71 exposures—and
reported to show no variation! This must
have been disconcerting to the visual
observers. But when they had worked
out an accurate period they found, that,
as luck would have it, every one of the
71 photographs had been taken when
the star was not undergoing eclipse. A
diagram showing the phase of the varia-
tion for each exposure shows that they
are seattered thickly over the whole
period, with but a single gap—and in
that gap, covering one eighth of the
period, the eclipse happened. The
chance that any observation made at
random should miss the eclipse is 7.
On ordinary principles of probability
the chance that every one of 71 obser-
vations should miss it is (7)™ or 1 in
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13,000. The photographs were not actual-
ly taken at random, but as series of ex-
posures on a few plates, at regular in-
tervals. Whether this should modify the
calculations of probability is a question
for specialists, but it is evident that here
we have a well-attested case where a
very improbable event has actually hap-
pened. It may be recalled, however, that
hundreds—probably thousands—of oth-
er variable stars have been similarly

Members of the Louisville Astro-
nomical Society edging a 20-inch
disk of Pyrex on their machine
in quarters lent by the Univer-
sity of Louisville, Louisville, Ken-
tucky. In the group are a gas chem-
ist, a garage owner, a manual train-
ing instructor, a paint maker, a
mathematics professor, a type-cast-
er, a bridge engineer, and the treas-
urer of a glass company—typical
combination of amateurs. The so-
ciety meets weekly, discusses astron-
omy and telescopes, and will ulti-
mately complete this telescope of
100-inch focal length which will
then be used jointly by the Uni-
versity, the public, and the makers

looked up on photographs, and no such
case of missing every time has been
recorded before.

Another interesting discovery, of a
different sort, is reported from Stock-
holm. It came in the course of routine
observations for stellar parallax. Among
the stars on the working list was one of
magnitude 11.6, with the considerable
proper motion of 0”.95 per year. Meas-
ures of a series of photographs led to
a parallax of 0”7.089—putting the star
at a distance of 36 light-years, and mak-
ing its real brightness 1/400 of the
sun’s. All this is quite in the ordinary
run; but an objective-prism photograph
showed that the star had a spectrum of
Class A—in other words, that it was a
white dwarf. In luminosity and spec-
trum, this star resembles the companion
of Sirius, and it is altogether probable
that it, too, is of very small size and
enormous density.

From the same observatory comes
another discovery of the same sort, made
by the same observer, Dr. Ramberg.
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Ever since Lewis Boss discovered the
great moving cluster of the Hyades, in
Taurus, and determined its distance, a
search has been made for fainter mem-
bers of the cluster. This is a straight-
forward piece of work, for the cluster
stars move fully a second of arc in ten
years and a displacement of this amount
cannot possibly be missed when photo-
graphs taken at an interval of a decade
or more are compared. A considerable
number of faint cluster stars, discovered
in this way by van Rhijn and Raimond,
have been observed spectroscopically at
Stockholm. Among these, Dr. Ramberg
has found two, which though very faint,
show spectra of Class A. What is more,
they have the peculiar and very char-
acteristic features distinctive of white
dwarfs. The hydrogen lines are extreme-
ly wide and diffuse, and the spectrum
is unusually strong in the ultra-violet.

This excellent work adds three more
to the short list of white dwarfs pre-
viously known. The last two, like the
first, are faint, giving out 1/250 and
1/350 of the sun’s light. Visually, they
are hardly brighter than the fourteenth
magnitude.

The last two stars raise very interest-
ing and puzzling problems. Their mo-
tion indicates clearly that they are mem-
bers of the great Hyades cluster.

OW all the stars of this cluster are

moving together through space and
it is reasonable to believe that they have
had a common origin, and hence to
guess, at least, that they may be of about
the same age. But there are stars of al-
most all kinds in this cluster—red
giants, of great diameter, ordinary white
stars, of moderate size, like Sirius, stars
like Procyon or the sun, and fainter red
dwarfs down to the limit of observation.
We have good reason to believe that
these ordinary stars derive their energy
from the gradual transformation of
hydrogen into other elements (See,
Scientific American, July, 1937, pages
12-13),” and have still a long life of
luminosity before them. But the white
dwarfs, with their enormous density,
undoubtedly are throughout most of
their substance very nearly in the de-
generate state which marks the final
stage of a star’s history (so far as we
can now understand it at all). They
should not be in this state unless they
had exhausted almost all their internal
energy and lived through all but the
final stages of their lives.

How they come to be members of the
same cluster as ordinary stars, and pre-
sumably of the same age, is at present
an unsolved problem. It is not quite new
—Sirius and its companion present a
similar case—but this additional dis-
covery- adds emphasis to a question
which as yet no one can answer.—
Princeton University Observatory, March
25, 1938.
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FLAME SOFTENING OF
Frame-Cur STEEL

LTHOUGH the vast majority of steels
may be flame-cut without any detri-
mental effect, there are a number of the
hard grades of steel, particularly the low-

alloy, high-strength steels, which tend to
harden along the cut edge following the
cutting operation.

A new process, known as flame softening,
provides a simple and economical means for
removing this undesirable hardness. Multi-
flame heating heads, which usually operate
simultaneously with cutting, furnish addi-
tional heat to the body of the metal so that
the cut edge is either annealed or tempered,
depending on the type of steel. In the accom-
panying illustration, one-inch thick, low-
alloy, structural steel plate is being softened
following cutting by means of a 30-flame
heating head.

Conducted by F. D. McHUGH

Contributing Editors

ALEXANDER KLEMIN

In charge, Daniel Guggenheim School
of Aeronautics, New York University
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oil in the bodies of the fish also contains
desirable amounts of these valuable mate-
rials. Brisling have been found—even after
smoking, canning, and storing—to contain
90 to 960 international units of vitamin A
and 1000 to 3000 international units of vita-
min D per 100 grams. Herring similarly
contain both vitamin A and vitamin D even
after kippering and canning. The proportion
of vitamin in the fish body oils is only about
1/10 of that in the liver oils, but nevertheless
has a considerable value.—D. H. K.

LAMPS

HE United States uses 50,000,-

000 60-watt lamps a year. Five
years ago they cost 20 cents each;
now they cost 15 cents. Because
they give 15 percent more light,
they give us, free, over 16" million
dollars’ worth of electricity.

Viramins IN Fisa
ITAMINS A and D are supplied by the

oil of fish livers. However, recent in-
vestigations in Norway have shown that the
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As OTHERS SEE Us

NDER the caption, “Just Foolishness,”

the London, England, Sphere recently
made this comment: “The United States
contains 6 percent of the world’s area and
7 percent of its population. It normally con-
sumes 48 percent of the world’s coffee, 53
percent of its tin, 56 percent of its rubber,
21 percent of its sugar, 72 percent of its
silk, 36 percent of its coal, 42 percent of its
pig iron, 47 percent of its copper, and 60
percent of its crude petroleum.

“The United States operates 60 percent
of the world’s telephone and telegraph
facilities, owns 80 percent of the motor cars
in use, operates 33 percent of the railroads.
It produces 70 percent of the oil, 60 per-
cent of the wheat and cotton, 50 percent
of the copper and pig iron, and 40 percent of
the lead and coal output of the globe.

“The United States possesses almost
$11,000,000,000 in gold, or nearly half of the

world’s monetary metal. It has two thirds
of civilization’s banking resources. The pur-
chasing power of the population is greater
than that of the 500,000,000 people in
Europe, and much larger than that of the
more than a billion Asiatics.

“Responsible leadership which cannot
translate such a bulging economy into as-
sured prosperity is destitute of capacity. But
pompous statesmen, looking over the estate,
solemnly declare that the methods by which
it was created are all wrong, ought to be
abandoned, must be discarded; that the
time has come to substitute political man-
agement for individual initiative and super-
vision. ’

“There is only one way to characterize
that proposal, . . . it is just damn foolish-
ness.”

“BLIFFY SNIFFER”

ERHAPS you have wondered how tele-
phone men are able to find the right
wire among the hundreds which fan out like
straws in a broom from the end of a tele-
phone cable. For years it was a tedious task.
But Bell System engineers have recently
brought forth the “bliffy sniffer,” shown in
use, in the accompanying illustration, by a
cable splicer.
You can see that this “bliffy” is not a
hound dog with supersensitive nose; it can’t
bark, bite, see, or smell. But it can hear

How *bliffy” does its “sniffing”
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and, in a jiffy, sniff out the proper wire in
a cable. Thus when cable is being installed,
or when repairs are made, the voice service
can be extended or restored much more
easily and quickly.

The “bliffy” is really an “exploring am-
plifier,” consisting of a box containing an
amplifying set, a head-phone, which is worn
by the splicer, and an instrument shaped
like a pencil, which he holds in his hand,
and which does the sniffing.

When repairs are to be made, a tone is
sent out from the distant central office along
the wire in question. The repairman clamps
the “bliffy” telephone on his head and passes
this pencil-shaped detector over the bundle
of wires. Without any metallic contact, it
picks up the tone, identifying at once the
wire he wishes to reach.

Rapio WARNING AT
RaiLroap CrossiNG

NEW device invented jointly by J.

Edwin Smith, formerly railway claims
attorney, and Leroy M. E. Clausing, radio
consultant, to prevent accidents at railway
grade crossings, has just passed a success-
ful test with a perfect score.

The device consists of an automobile radio
receiver which performs the dual service of
warning the automobile driver of an ap-
proaching train and furnishing the usual
broadcast programs.

The warning signal is emitted by a small
compact transmitter, located at the grade
crossing and actuated by approaching trains,
as are the warning bells and gates. The
transmitter is designed to minimize the ra-
diation field, so that the range is limited to
a short distance of about 100 feet from the
antenna. The latter is strung along the road
for about one quarter mile on each side of
the crossing, so that the driver has ample
time to stop the car, regardless of speed.

The portion of the receiver used for am-
plifying the warning signal is automatically
turned on when the car is started. Recep-
tion of broadcast signals is optional at all
times but they are automatically shut off or
blocked out by the warning signal from an
approaching train, so that the unmistak-
able ‘warning tone commands instant atten-
tion. A distinct and different tone is emitted
for trains moving in opposite directions on
double tracks to prevent drivers from cross-
ing the tracks just after one train has passed
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When baby cries, a sensitive micro-
phone (right) transmitsthe sound to
the distant reproducer shown above

and another is approaching from the oppo-
site direction.

The price of the improved auto radio will
be practically the same as that of an or-
dinary auto radio and the cost of the small
low power transmitters at the crossings is
also very low, so that the item of cost can
not stop the immediate installation of posi-
tive protection, by the railroad companies,
bus companies, trucking companies, and
privately owned automobiles.

It is estimated that at least 95 percent of
the 4484 grade crossing accidents, with a
toll of 1875 deaths and 5136 injuries in 1937,
could have been prevented, had such an in-
vention been in operation during that period.

Rapio NURskE

O, it won’t change the baby! That fact
was made clear at a recent demonstra-

tion of the much-talked-of “Radio Nurse,”
a development of Zenith Radio Corporation.
It is in reality an extremely sensitive
sound-transmitting device consisting of two
small units—one a “guardian ear” which
picks up even the slightest sound in the
room in which it is placed and transmits it,
highly amplified, to the other unit which
may be placed in any other room in the
house. Both units are put into operation by

An experimental set-up of the radio railroad crossing warning
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simply plugging them into an ordinary light
socket, no special wired connection between
the two being necessary, thus allowing the
units to be moved from room to room as
needed.

The principal uses for the new device are
expected to be in the care of children and

invalids, although it also has possibilities as
a burglar alarm, not to mention scientific
eavesdropping.

During the demonstration, the demonstra-
tor put his pocket watch near the “ear.”
Over the “Nurse” it sounded like the clank
of a railroad spike. The fizz of a lithia tablet
in a glass of water sounded like a cataract.

STEEL

IN the typical small house, an
average of four tons of steel
and iron are used. This is in the
form of nails, bath  tubs, sinks,
radiators, steam piping, furnaces,
flashing, leaders and gutters, con-
duit, and the like.

Fireproor FaBrics By
SimpLE HoME ProcEss

ABRICS can be fireproofed and made

safer for clothing and house furnishings
by a simple and inexpensive home process
of dipping them in a colorless liquid, a
solution of seven ounces of borax and three
ounces of boric acid in two quarts of hot
water. This treatment, says Dr. Martin
Leatherman, of the Bureau of Chemistry
and Soils, United States Department of
Agriculture, will not protect fabrics from
injury by flame or intensé heat, but it will
prevent the fabric from bursting into flame,
and spreading fires that endanger life or
cause the destruction of homes.

The borax-boric acid solution may be ap-
plied by dipping fabrics until they are thor-
oughly moistened, then wringing out the ex-
cess and allowing them to dry. Treated
cloth may be ironed just before it is dry.
Or the solution may be applied by sprinkling
or spraying the fabric enough to moisten it.
This method is likely to be more convenient
for rugs, draperies, and upholstered articles.
Addition of a little soap will make the treat-
ment more effective for canvas and other
textiles that do not wet easily.

Fireproofed fabrics are particularly de-



sirable for curtains and hangings in the
home which are likely to be blown against
lamps or candles, for the coverings of iron-
ing boards, for rugs near fireplaces, and even
for children’s playsuits. The solution is not
weatherproof, and articles that are washed,
such as curtains and playsuits, will have to
be fireproofed after each washing. The
treatment does not affect the textile colors
and does not injure the fabric. It does have
a slight protective effect in counteracting the
destructive effect of acid and sulfur fumes
from stoves and furnaces. Its most desirable
feature is its ease of application.

TaE BoEING STRATO-
LINER

HE problems of the supercharged pas-

senger cabin for sub-stratosphere use
have quite frequently been referred to in
these columns. The first ship actually flown
with a supercharged cabin is the twin-en-
gined Lockheed, delivered for experimental
purposes to the Army Air Corps. In a few
months the Boeing Company will have com-
pleted a supercharged cabin ship for sched-
uled transport of passengers. Very appro-
priately this new plane will be called the
Boeing Stratoliner.

The synthetic photograph of the Stratolin-
er is a true and accurate portrayal of the
plane as it will appear in flight. Our read-
ers have become accustomed to the extreme-
ly “clean” aerodynamic appearance of mod-
ern transports. Here the process of stream-
lining is carried a step further and the nose
itself is perfectly streamlined, with the cock-
pit windows embedded in the bow of the
fuselage. The elongated “tear drop” shape is
entirely desirable from an aerodynamic point
of view, and will not interfere with the
pilot’s vision in the slightest degree. With-
out definite information, we will hazard
the guess that the windows will be of plastic,
transparent material. It is difficult if not
impossible to give glass the compound curv-
atures required.

The main items of the specifications of
the Stratoliner are: Wing area, 1486 square

How the Boeing Stratoliner will appear in flight

SCIENTIFIC AMERICAN

x>

feet; wing span, 107 feet 3 inches; length,
74 feet 4 inches; over-all height, 17 feet 3
inches; day passengers, 33; night passengers
(16 berths, 9 reclining chairs), 25; cargo,
4000 pounds; fuel capacity, 1275 gallons;
power plant, four Wright Cyclones of 1100
horsepower each; top speed, 241 miles an
hour at 6000 feet; maximum range with
7000 pounds pay load, at optimum cruising
speed of 150 miles per hour, 1950 miles.

But the fine design is not the most in-
teresting feature of the new ship. Maximum
interest attaches to the interior arrange-
ments and the maintenance of reasonable
pressures within the cabin. These interior
arrangements are shown in the cut-away
sketch. Just aft of the control room, in the
nose of the fuselage, is the men’s dressing
room; then there are four spacious compart-
ments, the first two shown made up for
night travel. On the near side of the cabin

Cut-away drawing showing the interior arrangement of the Stratoliner cabin
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are nine reclining chairs made up for night
travel. At the rear are the women’s dress-
ing room and the galley.

The cylindrical walls of the cabin, in-
cluding windows, doors, and fittings through
which pass the controls, are absolutely air-
tight and constructed to withstand an in-
terior pressure six pounds per square inch
higher than the outer air. When the plane is
flying at 20,000 feet, the cabin atmosphere
will be equivalent to normal atmosphere at
12,200 feet altitude, which is sufficiently com-
fortable. When the plane is at 14,700 feet the
interior “altitude” will be 8000 feet. Thus the
cabin is not actually supercharged to sea-
level pressure.

Fresh air, drawn through the leading edge
of each wing, is compressed by two engine-
driven superchargers and circulated through-
out the cabin after being heated by con-
denser type steam radiators. Either of the
two fully independent sets of supercharging
and heating units will be able to handle the
entire job alone, so that there is little
risk of failure. The entire system operates
automatically with the same ease as the
thermostatic control of an air-conditioned
home. The blowers furnish sufficient air for
40 passengers. There are individually con-
trolled ventilators. Spent air is discharged
through the baggage compartment housed
below the passenger compartment.

Of course this marvel of the engineering
art will be taken completely for granted
by the public when put into operation!—
A. K.

REVIVAL OF THE

AirsHIP?

HE Navy is to have an experimental

fund of 15,000,000 dollars for the de-
velopment of aircraft and of novel surface
vessels. In spite of the somewhat lukewarm
attitude of the Bureau of "Aeronautics, the
House Naval Affairs Committee has decided
to allot 3,000,000 dollars of this fund to the
construction of a rigid airship of about half
the size of the Akron or the Macon. The new
airship will be used merely for training or
experimental work. Certainly this is a wiser
policy than again building the very largest
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of craft before further practical information
is available for the avoidance of future tragic
accidents.

Another sign of the revival of rigid air-
ship activity is the forthcoming completion
of the LZ-130, sister ship of the ill-fated
Hindenburg. With indomitable courage the
Germans are pushing their plans for the re-
establishment this summer of their lighter-
than-air service across the Atlantic. Trial
flights will come in May. As soon as the
tests are completed, a schedule of 15 to 18
round trips will be started at the average
rate of three a month until fall. The LZ-130
is almost identical in dimensions and general
appearance with the -Hindenburg, with the
same cubic capacity of 7,000,000 cubic feet.
Because it is planned to use helium instead
of the inflammable hydrogen, the LZ-130 will
carry only 40 passengers against the 70 of the
previous craft.—A. K. [At press time, above
arrangements are in abeyance awaiting de-
cision on the sale of helium to Germany.—
Editor.]

A Navy TorpEDO BoAT

HE Navy Bureau of Aeronautics quite

rightly releases only the most meager
information regarding its plane develop-
ments. So we are lucky to have even a short
story to present on the XPTBH-2 torpedo
plane built for the Navy by the Hall-Alum-
inum Aircraft Corporation. These mystic
letters probably mean that this is an ex-
perimental ship, and a torpedo boat, with
designation H-2, but the reader’s guess is as
good as ours.

Even without detailed specifications, it is
quite clear that the Navy has gained a for-
midable naval weapon. With completely
clear space between the two pontoons or
floats, there is every facility for launching
bombs or a torpedo. Each float is mounted
on a single streamlined strut, and not only
is clear space thus provided, but aerody-
namic efficiency is also gained. A single
“monospar” is provided in the cantilever
wings, a type of construction which is novel
in American practice, although frequently
used in British construction. The stream-
lined supporting struts of the floats have
a logical point of attachment to the single
spar of the wings. Floats are divided into
several water-tight compartments, adding to
safety in the case of accidental damage.

The fuselage has been carefully designed
from a fighting point of view, and is divided
into six compartments housing the various
service requirements such as nose gun tur-
ret, mid-ship and after gun compartments,
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and, in addition, pilot, mechanic, and radio
cockpits. The wing span is 79 feet 4 inches;
the over-all length is 55 feet 43 inches.
—A. K.

ENGINES For LicHT
PLANES

MONG the excellent papers presented

at the National Aeronautic Meeting of

the Society of Automotive Engineers, a par-

ticularly timely one is that by N. N. Tilley,

of Continental Motors, on engines for light

airplanes. The light airplane has had a

phenomenal growth in the last two years;

further progress of the civil airplane type is

bound to come with the development of
better motors.

Mr. Tilley gave a fine definition of the
light airplane: “It is characterized first of
all by its light weight—about 600 pounds
empty and 1000 pounds gross, which in-
cludes two occupants and ten or fifteen
pounds of baggage. The type is simple and
reliable. Landing speeds are below 40 miles
per hour; cruising speeds are 70 to 90 miles
per hour, and top speeds are from 85 to over
100 miles. Twenty-five or more miles are
obtained per gallon of gasoline.” Certainly
this is a very attractive type, but one whose
reliability and future are tied up with the
provision of really suitable engines.

N

XPTBH-Z, cre}ully designed from a fighting point of view

When light airplanes were first built, the
power plant was unsatisfactory. Many of the
original designs were based on standard au-
tomobile or motorcycle parts to obtain low
prices. But it was soon found that continu-
ous operation in the air presented far more
difficulties than intermittent operation in
earth-bound vehicles. Exhaust valve mate-
rial had to be changed to the non-burning
type used in larger aircraft engines. Crank-
cases had to be built of heat-treated alloys.
Better spark plugs, better materials all
around had to be substituted, and greater
strength provided in various parts of the
design. It is only today, after disappoint-
ment and evolution, that satisfactory light-
plane engines have appeared on the market.
We know of at least five engines in this
category—Continental, Lycoming, Aeronca,
Menasco, and Franklin.

From 35 to 45 horsepower, the recent
light-plane engines have gone to more than
50 horsepower. In spite of higher revolutions
per minute, these engines weigh from 155
to 165 pounds. The weight per horsepower
is still high, three to four pounds per horse-
power, which looks surprisingly heavy when
compared with the one pound per horse-
power of the large Wrights or Pratt & Whit-
neys. The extra weight is due in part to the
fact that minimum casting thicknesses must
be adhered to, and in part because the re-
quirements of low cost minimize the amount

Front and rear views of the Franklin light-plane engine. Note the tunnel cowling in the front view
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of machine finish and lead to the use of
plain cast-iron cylinders, tappets, and cam-
shafts.

Cooling difficulties have been overcome by

increasing the cooling fin area, and the use -

of tunnel cowlings. Balance difficulties have
been eliminated by using four cylinders in-
stead of two, and by arranging these cylin-
ders in horizontally opposed fashion, which
eliminates all the most important causes of
unbalance. Higher revolutions per minute
have made the weight per horsepower at
least reasonable. Equipment has remained
very simple, but is quite reliable.

Mr. Tilley is satisfied with the achieve-
ments, and it is not out of place to describe
one of the several types mentioned above.
This is the Franklin 50 horsepower four
cylinder opposed engine, a derivative of the
once well-known Franklin air-cooled auto-
mobile engine. As much as 53 horsepower is
obtained at 2400 revolutions per minute. The
cowling or tunnel was introduced to im-
prove the cooling of the two rear cylinders.
This cowling, and guidance of the air flow,
now permit the rear cylinders to be kept
at approximately the same temperature as
the front cylinders. Fuel economy is excel-
lent and lean mixtures can be employed.

—A. K.

UnNiTwiN PowER

HE idea of a multiple-engine power

plant driving a single large propeller is
by no means new. The Germans tried such
combinations, during the war, on some
bombers (considered giants at that time)
of long range. In fact, we recall that a Ger-
man bomber actually had four engines
mounted together in the nose of the fuselage
and driving a single propeller. Gearing and
clutches allowed all or any of the motors to
be connected to the airscrew. Now the Lock-
heed Aircraft Corporation and the Menasco
Manufacturing Company are co-operating in
a power plant to which has been given the
picturesque title of “Unitwin.” Two Menas-
co models, each of 250 horsepower, are em-
ployed and these are connected to the pro-
peller after the fashion shown in our sketch,
although we have no information that this
is indeed the method employed, and are
merely offering a possibility.

The purpose of such a combination is ob-
vious. The safety of twin engine operation
is obtained without the disadvantages. When
one motor fails in a normal twin-engine de-
sign, there is always an offset torque, which,
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introduced suddenly, may give control diffi-
culties. Also, the offset torque and the idle
propeller increase drag and militate against
continued flight on one engine.

Of course Unitwin introduces its own dif-
ficulties such as gearing weight and losses,
use of clutches with accompanying compli-
cations, and placing of the engines in the
nose where their noise and exhaust are more
of a problem than when the engines are dis-
posed on the wings.—A. K.

A MECHANICAL
“ALLIGATOR”

HE mechanical “Alligator” recently in-

vented and developed by Mr. Donald
Roebling, of Clearwater, Florida, is a unique
amphibion vehicle that propels itself as
readily on water, through swamps, and up
hill and down dale, as on firm flat land.
Donald’s father, Mr. John A. Reebling, hav-
ing helped the Florida Red Cross relief work
in the Okeechobee Lake region, asked Don-
ald, in 1933, to build for him an amphibion
rescue machine to assist in this work when
needed. Thus it was that the machine came
to be developed.

The structure is built of duralumin, a
metal that is three times as resilient as
steel, and yet has only a third of its weight.
The machine has a total net weight of 8700
pounds, and has capacity to accommodate
40 people in its passenger section, which
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might add as much as three tons to the load.
When on rescue work, the “Alligator” would
carry a crew of from two to five men, and
be equipped with a portable radio set.

One of the interesting features of this
amphibion is the fact that the same method
is used for propelling it on land and on
water; in other words, there is no special
propeller for operating the machine in the
water. The two continuous treads at the
sides of the machine are made up with
specially-constructed Link-Belt double-width
finished steel roller chain to which curved
blades or cleats are attached.

The engine—an 85 horsepower Ford V-8
engine, with Federal-Mogul copper heads to
give it a 120 horsepower rating—is located
in the rear of the machine. The operator sits
at the controls in the cab at the front of
the machine. There are two hand levers and
a Bendix electric vacuum control system,
popularly known as an “electric hand.” All
clutches and brakes are operated hydraul-
ically.

The speed of this machine, which measures
20 feet long by 8 feet wide over-all, is about
18 miles an hour on land, and 8.6 miles an
hour in water.

Mr. Roebling points out that this am-
phibion could be used for other purposes as
well, such as exploring swampy or thickly-
wooded sections in the oil fields.

It could travel on ice and snow if proper
precautions are taken to prevent formation
of ice on the chain.—Link-Belt News.

BRIGHT

THE flare-up of the 16th super-

nova of all history, which was
discovered last year by astronomers
of Palomar Mountain observatory,
was of the order of 500,000,000
suns in brilliance. So distant is the
star that its light took 3,000,000
years to reach the earth.

A NEwW ZEOLITE

N treating hard water the usual methods

of softening leave sodium instead of cal-
cium and magnesium in solution. Water
softened in the usual manner is often not
suitable for use in making ice. A new ma-
terial having an action similar to the zeo-
lites, but introducing hydrogen into the
water instead of sodium, has recently proved
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efficacious. In principle the new material,
Zeo-Karb H, has the property of taking
sodium ions out of the solution and re-
placing them by hydrogen. Thus a water
containing sodium carbonate, after usual
softening treatment, will lose its sodium
content when passed over a bed of the new
material. The water after this treatment is
practically free from dissolved metals of
any kind.—D. H. K.

AMERICA LED

ROM time to time during the past year

or two reports have been published con-
cerning work in Russia in the use of pre-
served blood from suicides as a source for
transfusion. So often has this been com-
mented on in various publications that many
have been led to believe this technique is
uniquely Russian. However, it is consid-
erably older than many may believe. For ex-
ample, the British Medical Journal for June
22, 1918, the final year of the World War,
contains a paper describing the same tech-
nique, written by Capt. Oswald Robertson,
an American Army surgeon serving at that
time with the British Expeditionary Forces
in France. He discussed the use of blood
in this manner, and states that 22 trans-
fusions of bottled blood obtained from the
dead were made on 20 individuals, 11 of
whom survived.

Even then, the technique was not new.
Dr. Robertson, in his 1918 article, gives
credit to Drs. Payton Rous and J. R. Turner
of the Rockefeller Medical Institute for still
earlier experiments on this technique.

Do Your OwN Sounp
REcorpING

USINESSES, schools, sales executives,
music teachers, and many others have
long desired some method of recording the
vocal or instrumental efforts of their mem-
bers, their sales forces, or students. Such a
method is now available in the Presto Junior
Sound Recorder, a new and highly perfected
home recording instrument. It makes phono-
graph records of the speaking voice, of sing-
ing, orchestra music, of sales solicitations,
or of conversations which must be preserved.
This recorder consists of a 12-inch record-
ing turntable, a recording mechanism that
cuts the groove in the record as it records
the sound, a play-back pickup, a five-tube
amplifier having ample power for home use,
a loudspeaker, and a microphone with desk
stand. The entire instrument is mounted in
a carrying case of moderate size and weighs

Sound recorder—compact
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Above: Tracing contour lines by
the new stereoscopic method, using
colored glasses. Below: Printer and
one of the small glass plates

35 pounds. Operation is simple; it is nec-
essary only to plug it into a 110-volt alter-
nating circuit. A converter may be obtained
for using it on 110-volt direct current or on
storage batteries.

The records used are mirror smooth, cellu-
lose coated disks, the same as are used by
leading broadcasting stations for making
electrical transcriptions. Once made the
record is permanent and may be played as
often as desired, using ordinary steel needles.

RAINBOW IN METALS

LECTROPLATING has pro-

gressed to the point where it can
duplicate the rainbow or the color
in a soap bubble. By super-impos-
ing a film of copper oxide on bright
nickel plate as a base, any color in
the rainbow can be reproduced in
metal, the color being determined
by the refraction of light which
varies with the thickness of the film.

STEREOScoPIC MAP AND
CoNTOUR PLOTTER

HE United States Army Air Corps is
reducing 13-square-mile chunks of coun-
tryside to little glass plates the size of two
and a half special delivery stamps.
Bausch and Lomb Optical Company is
now completing for the army fliers a chain
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of instruments that appear to make the high-
booted surveyor with transit and theodolite
as extinct as the dodo. Where earthbound
surveyors, like George Washington, took
days and weeks for field work, the new tech-
nique uses an airplane and does the work
in a few minutes.

It is not so easy as it sounds, according
to the engineers who designed the instru-
ments. A map traced from a simple aerial
photograph is not very useful in placing
artillery, planning dams, or putting through
power lines. For such purposes knowledge
of the vertical lay of the land is as necessary
as north-south and east-west data.

To measure heights and depths of all the
little hills and valleys 20,000 feet beneath
a plane cruising at 150 miles an hour, the
new Stereo-Mapping Projector equipment
uses the same principle as three-dimensional
movies viewed through spectacles with one
red and one blue lens.

An automatic camera in the plane, shoot-
ing at regular intervals, makes pictures a
mile apart. Terrain features are thus seen
from different positions in succeeding photos
just as the two eyes see things from slightly
different positions to get depth perception.
If the two eyes respectively see the views
taken a mile apart, the effect is as if the
map-maker had eyes a mile apart.

To achieve this, the seven by nine inch
film negatives, each covering, from the usual
altitude of 20,000 feet, about 13 square miles,
are printed on small glass plates. From
them the picture is projected down on a
drafting table by two adjacent projectors
operating with red and blue light respec-
tively. An observer who looks at the pro-
jected overlapping pictures with red and
blue spectacles sees with one eye only what
the camera saw in the first position and
with the other eye only what the camera
saw in the other position.

With six separate adjustments on each
projector set to bring it into exactly the
same angular position that the camera had
when it made the corresponding negative,
the mapper suddenly sees a single illusory
three-dimensional model of the terrain on
the table before him. So realistic is it that
he may feel an impulse to pat the top of
a smooth hill or try to prick his finger on a
telephone pole.

To draw his map he moves about on the
drawing paper a fixture containing an illu-
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minated pinhole mounted directly above a
pencil. With the point of light set at a given
height, the mapmaker moves the fixture
about so as to keep the point in contact with
the surface of the illusory ground. The line
thus traced passes through all points where
the ground is that high. Such a series of
lines create a contour map..

With the great reduction in size involved,
the highest accuracy must be maintained to
make usable maps. A few thousandths of
an inch of error may mean many feet in
the field.

SyNTHETIC HARD
MATERIALS

ESPITE the age-long search for hard

materials to make tools and abrasives,
nothing has been made or found that com-
pares with the diamond in hardness and
efficiency as a cutting tool. Although syn-
thetic silicon carbide is harder than other
natural materials, and boron carbide re-
cently developed as a commercial abrasive is
harder than silicon carbide, both are easily
cut with diamonds. A cheap material that
is closer to diamend’s hardness is being
continually sought.—D. H. K.

STREAM SEDIMENTATION
StubpIES PROVIDE VALU-
ABLE DATA

LABORATORY designed to test the

sediment-load of streams has been built
by the Works Progress Administration of
North Carolina across Rocky Creek in Ire-
dell County for the United States Depart-
ment of Agriculture. Sedimentation studies
will be the aim of the Soil Conservation Ser-
vice ‘work at this station.

Spanning the stream, 14 concrete veins
spaced five feet apart adjoin concrete and
stone revetments. Four feet below each sec-
tion is a 16-inch pipe, leading to a pump
house. Hydraulic oil cylinders permit a sam-
ple of each or any vein to be pumped into
the vats.

Qualitative and quantitative analysis of
the samples will be made to determine from
the suspended load what bed load of sedi-
ment is carried by the stream under all
conditions.

North Carolina, immense developer of wa-

Full-size set-up for studying stream sedimentation
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ter power, has a vital interest in the experi-
ments which aim to find out how to prevent
depletion of reservoir capacity; to deter-
mine the life of a reservoir by finding out
exactly what went into it after each rain;
the relationship between the sediment load
and hydraulic functions of a stream; how
much damage is being done to land on a
particular watershed and how much would
be justifiable to spend in a particular sec-
tion to control soil erosion and the best
method to adopt for that purpose; conser-
vation of navigability of streams; and the
prevention of flood damage.

Similar devices are being installed at
Greenville, South Carolina, and Dadeville,
Alabama.

“Rapid-fire” X-ray equipment for tracking down tuberculosis

THE DRAGNET FOR
TuBERCULOSIS

HE movement for X-raying youths in
school, at the most susceptible age for
the development of pulmonary tuberculosis,
which was reported in this magazine in No-

S A

JUNE - 1938

“

vember, 1933 (page 215) has subsequently
gained strength. While there is nothing espe-
cially novel in the use of the X rays them-
selves, the novelty connected with the routine
work described at that time lies in its speed
and cheapness. Long rolls of relatively in-
expensive sensitized paper, instead of the
usual X-ray film, are employed, and hun-
dreds of youths can be X-rayed in the school
building in a single day. The method, there-
fore, is essentially a dragnet to catch cases
of tuberculosis while they are in an early
stage, and not only makes the disease known
to the youths who have it, but forestalls
potential reservoirs of germ infection from
going about, for several years as often hap-
pens, without knowledge.

In many schools this kind of routine
search for early cases is now an accepted
method and future generations will reap the
benefit, not alone in terms of the sufferings
saved to the patient but also in terms of
economics—dollars and cents saved to the
community in various ways.

It seems certain that this kind of approach
to the tuberculosis situation will spread, and
if it spreads more rapidly than the germs
of the disease, it will be all to the good.

Since the beginning of the present cen-
tury the death rate from tuberculosis has
been reduced in the ratio of 201 to 56,
thanks to various measures introduced by
science. This remaining figure, 56, can and
will be crowded down to 46, then 36 and
26, and so in time will be pretty nearly, if
not quite, on its way out.

DENTAL LicHT WIiTH
LEess HEAT

HOSE who have sat for hours under the
heat of ordinary dental lights would find
comfort under a new dental light developed
by the Wilmot Castle Company. This light
throws a spot susceptible 0f rather exact
control, so that there is no need to light all
the face. The most important feature is the
great reduction of radiated heat.
An ordinary incandescent light bulb con-
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Above: How the new dental light
focuses its rays to a concentrated
beam. Below: A heat filter is be-
tween the light and the reflector

TTTrTr

verts electrical energy into a very long spec-
trum of radiant energy. This radiant energy
is not heat in the sense of molecular vibra-
tion, but is of the same character as visible
light and can be reflected in the same man-
ner. Hence if it is not blocked before reach-
ing the reflector it would be reflected and
concentrated with the light beam. Blocking
it before it reaches the reflector prevents it
from being concentrated on the patient or
dentist.

The heat-absorbing process employed in
this new light is, therefore, a filter glass
which will transmit the visible portion of the
spectrum but will not transmit the longer
wavelengths in the heat portion of the spec-
trum. This might be compared with the
light-filtering action of a piece of colored
glass, which simply transmits a certain por-
tion of the visible spectrum and is opaque
to the remaining portion.

The optical set-up of the lamp might
roughly be defined as a series of narrow,
circular reflectors designed at various focal
lengths and with each reflector of such di-
ameter that the lower base of one adjoins
the upper base of the other. In this way, a
non-critical focal point is obtained so that
the distance between the lamp and the pa-
tient’s mouth can be varied without shifting
the bulb and reflector.

UpsmeE-DownN Dam

AKING a lesson from Holland’s con-
quest of the Zuyder Zee by pumping its
perennial floods over the dykes, the West-
inghouse company decided to protect its
East Pittsburgh works along the banks of
Turtle Creek by damming the valley against
the backwater of the Monongahela River
and then boosting the Turtle Creek flood
over the top of the dam. This work was
described during its initial stages in our
January issue.
Recently this upside-down dam was com-
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pleted and tested. One of the accompanying
photographs shows its position under the
George Westinghouse Bridge, Turtle Creek
running into the picture from the left past
the Westinghouse company’s plant. Over
the roadway is one of the gates and over the
creek itself is another larger one, both to
be lowered and sealed against leakage in
the event of a major flood of the Mononga-
hela which often floods the roadway in the
foreground. In the structure directly behind
the gates are three pumps, each powered by
a 5000 horsepower electric motor and each
possessing a 10-ton steel propeller to force
the water from Turtle Creek over the dam
into the Monongahela. The water outlets on
the down-stream side of the dam are shown
in the right foreground.

NonN-GLARE Auto HEAD-
LIGHTS; PATENT TANGLE
Now UNRAVELLED

IGHLY important news for glare-
blinded, night-driving motorists is con-
tained in the recent announcement that the
conflict over patent rights on the use of
polarizing materials for automobile head-
lights has at last been cleared.

The Polaroid Corporation, manufacturers
of sheet polarizing material which is finding
wide applications, has acquired the basic
patents of Dr. L. W. Chubb for the use of
any polarizing material in headlights. Dr.

One of the three 10-ton propellers
built to detour Turtle Creek around
the new upside-down dam described

From left to right, the arrows point to the gate in the roadway, the gate over
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Chubb is director of research of the West-
inghouse Electric and Manufacturing Com-
pany, but the patents were those of Dr.
Chubb personally.

Previously, the application of polarizing
material in headlights, to eliminate the haz-
ardous glare at night, has been at an im-
passe. Dr. Chubb had the patents on the
use of materials for this purpose and had
demonstrated headlights so equipped. The
trouble, in the past, was that the materials
which could be used were highly expensive
and such headlights would have cost as
much as 100 dollars or more.

Edwin H. Land, young Boston scientist
who formed the Polaroid Corporation, had
invented the cheap, easy-to-make, sheet
Polaroid material but was unable—because
of the Chubb patents—to apply it to its most
valuable use in automobile headlights.

The present pooling of Chubb and Land
patents with control vested in the Polaroid
Corporation was accomplished by a trans-
ference of stock to Dr. Chubb and his asso-
ciates.

Polaroid was originally invented to solve
the headlight problem but while the patent
tangle was being unravelled it found wide
use in sun glasses and photographic and sci-
entific equipment.—Science Service.

CHICKENS

HERE has been a steady decline

in chicken population on the
farms in the United States. In Jan-
uary, the estimated total was 387,-
251,000, which represented a de-
cline of 7.9 percent compared with
last year, a decline of 3.4 percent
from 1936, and a decline of 0.7 °
percent under 1935.

Four-WHEEL-DrIVE V-8

F you want to drive a Ford V-8 through
the sands of the Sahara, on construction
jobs where traction is poor, through muddy
ground or over soft earth hillocks, the Mar-
mon-Herrington Company will transform a
Ford V-8 into a four-wheel drive machine.
With such driving, the roughest terrain may
be easily negotiated. That company now of-
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Turtle Creek, and the outlet on the down-stream side of the dam. See the text
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fers a complete line of passenger and com-

°
Sav1ng s Up mercial cars with power and traction on all

wheels.

This company also builds a complete line
To 75 of heavy all-wheel-drive vehicles of tremen-
0 dous power and tractive ability but claim

that the all-wheel-drive Ford cars out-per-
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ndustria urnace T1ec quue.. N PR B ermionic enomena.. . . : : s :
Inorganic Chemistry........ 4.00......2.00 differing in crystalline structure from

the conventional substance, which has the
property of producing a greater transparency
in rubber than forms previously available,

(To above prices add 20c¢ for postage for the first book, 10c for is now being produced in the United States.
each additional book. For foreign countries add 35c for the Heretofore the magnesium carbonates

first book and 35c¢ for each additional book.) : .
used in making translucent rubber were

imported from abroad, but gross inequali-

Interpolation (formule).. ::8.00 ...... 2.00 Waterworks Practice, Modern....5.00...... .
Iron & Steel Work Chemists, Wood, Lumber & Timber-..........10.
Practical Methods for..............1.25 ..... .60 Works of Geber...

QUANTITIES LIMITED—ACT QUICKLY ties in the material increased costs, impaired
quality, and led to the search for a compound
For sale by to meet the standards of American manufac-
ture.
SCIENTIFIC AMERICAN 24 West 40th Street New YOl‘k, N. Y. Use of the new material, known as “Clear-

carb,” has resulted in rubber of greater trans-
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parency, increased tensile strength and
modulus, with a decrease in manufacturing
cost. Twenty-five to forty parts per hundred
parts of rubber are used in the mix. Its
advantages in translucency are obtained
through its physical structure. Clearcarb has
a constant refractive index of 1.525, inten-
tionally identical with that of pure vulcan-
ized rubber. Under microscopic tests the
crystalline structure of Clearcarb appears
irregularly globular, whereas the usual mag-
nesium carbonate exhibits crystals.

Rubber products compounded with the
new material may be produced in colors at
lower cost because their greater transparency
permits the use of a smaller proportion of
the expensive colors to get the desired shade.
The natural color of rubber produced with
Clearcarb is a clear, transparent amber.

Transparent rubber is used in, among oth-
er things, hot water bottles, gloves, nipples,
crépe soles and heels, and women’s over-
shoes.—D. H. K.

INpiuMm MAKES BEAR-
INGS Last LoNGER

NDIUM, a few years ago a chemical curi-

osity extracted with great difficulty from
rare minerals, is now a full-fledged indus-
trial metal, with an ever-expanding use as
an alloying agent for bearing metals.

Motor bearings, resisting millions of revo-
lutions during the life of a car, are now
being made even tougher, C. F. Smart, Gen-
eral Motors Company engineer, reported re-
cently, by plating the bearing surface with
indium. This surface coating makes the bear-
ing metal resistant to corrosion by the acid
oils now in common use in motor cars.

Until recently, babbitt metal, an alloy of
tin, antimony, and copper, was used for most
high-speed bearings. Today, bearings are
lined with silver-copper-cadmium, cadmium-
nickel, and cadmium-zinc alloys, which are
later electroplated with indium, increasing
their resistance to oil corrosion.—Science
Service.

HOSPITALIZATION

ONE out of every 14 persons in

the United States occupied a
hospital bed during 1937. He stay-
ed 12.6 days, on an average.

OUTLETS FOR SLAG

IFTEEN million tons of blast furnace

slag, once a useless by-product for which
research has now found a definite commer-
cial value, were produced by the steel in-
dustry in 1936, the American Iron and Steel
Institute has estimated.

For years the makers of pig iron and steel
were faced with the problem of disposing
of the slag or cinder formed during the
refining of iron and steel, and slag piles
grew to such an extent that they covered
thousands of acres of valuable land. Applied
research, however, has revealed many prac-
tical uses for slag, although the tonnage of
slag produced still exceeds the demand.

Crushed and screened blast furnace slag
has been found useful as railroad ballast,
concrete aggregate, road material, covering
material for roofs, -a filtering medium in
sewage-treatment beds, and even as beds for
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A Partnership of
SCIENCE and ART

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

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

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

and its practice of The Art of Home!

THE

WALDORF-ASTORIA

PARK AVENUE ¢ 49TH TO 50TH » NEW YORK
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oyster culture. About 4,250,000 tons of such
slag are commercialized annually, at an

An Accurate Balance at a Price Within the Reach of All average value at producing points of approx-

imately 90 cents per ton.

EXPERIMENTERS—SCHOOLS—FIELD WORKERS

Sensitive to 1/100 gram Modern, durable construction Another class of slag is granulated slag,
Weighs up to 100 grams Small convenient size prepared by f"rﬁmg a S"eanfﬂ of lwaterlor
Compact—No loose parts Handsome streamline design steam against (he stream ol molten s'ag

emerging from the furnace. It is used as a
Now permissible for auxiliary use in drug stores (N. Y. C. Serial B17.) component part of standard cement, as an
insulation for concrete highways, in gas and

Never before a balance with all these exceptional features! . . . .
f p f water filtration, in highway and railroad

Finest Quality—Made of tested materials. Its con- delicate weighings made in the usual course of teach- embankments, in cement building  blocks
struction will appeal to laboratories desiring the best ing, organic synthesis, experimental work, compound- — . .
equilxl)ment. Thbe Bakelithe cup is unaffected by pracl»] ing, photographic work, etc. and as a soil corrective agent. Over two mil-
tically any substance that can come in contact wit £-C, ient 1i - . .
it: the tool steel knife edge and agate bearing will g)ry ‘table. Placed on glzesdens‘i(t of the b‘uyspy 1e3310irc:1 lion tons of granulated Slag’ with a value of
L0 1o B0 B T . . executive, it will soon become indispensable. about 25 cents per ton, are marketed an-
Ezxtreme Sensitivity—Weighs to one decimal point Its small size makes it possible to carry it on inspec- . .
farther than the usual low-priced counter scales and tion and testing trips at a distance from the labora- nually. Of this amount, an estimated 500,000
serves nearly every laboratory purpose short ef precise tory. It is small enough to be carried under the arm . .
analysis. The capacity of 100 grams is ample for the or in an overcoat. tons are used in cement manufacture, dis-
Graduated in either the Metric System (grams) or the Apothecary’s System (grains, placmg limestone valued at approx1mately
drams and ounces). In ordering, please indicate which of these you desire. $1.50 per ton.
A relatively new use for blast furnace slag
BENNETT BALANCE—$8.00 plus 40c Postage is in the form of “mineral wool,” fine glass-
TECH EDITORIAL SERVICE 26 WEST 40TH STREET NEW YORK, N. Y. like threads produced by blowing air into

a stream of molten slag. Slag wool is used
in industrial and home construction as an
insulation against heat and cold. Upwards
of 50,000 tons of slag were used for that
purpose in 1937.

The slag produced in open hearth fur-
naces operated in the southern states has a

) high centent of lime and phosphorus oxide,

: CAN BE due to the nature of southern iron ores and

’ production processes. Such slag, when finely

. . I—— ] . ground, is a valuable conditioner for soils

: ) deficient in lime and phosphorus. It is esti-

mated that 36,000 tons of southern open
hearth slag were used for soil conditioning
during 1936, and a total sale of 50,000 tons

BU" 'reatmenl’s mUS'I' was estimated for 1937.

be started in time WinpMmiLL. PowEr oN
PaHONE LINE

OWER for transmitting telephone con-
versations across certain parts of the des-

Cancer now costs America 140,000 lives a year. ert in the Southwest will be supplied by
windmills, as a result of tests recently com-
You may save one of these lives in 1938 by pleted by engineers of the Bell Telephone

Laboratories at Schooley’s Mountain in
northern New Jersey. The windmills will be
installed on the “Fourth Transcontinental,”
new trunk route recently put in operation

helping to spread the information that cancer

can be cured, but treatments must be started across New Mexico and Arizona. As this im-

. . . X portant line to the Pacific coast traverses

in time. First, inform yourself thoroughly. wild country in spots, into which it is im-

practicable to run power lines, it has been

Call at The Red Door of the New York Clty necessary to provide some means of develop-
ing power on location.

o : . The windmills drive generators which

Cancer Committee. Or mail this coupon. charge the batterics supglying o e,

New York City Cancer CoMmMITTEE, 130 East 66TH STREET, NEW YORK

For the $1 enclosed, send
me a year’s subscription
to the Committee's new
publication of informa-
tion, ‘“The Quarterly
Review.” Also send a
supply of labels for my

Name
packages. ‘

If you are not a resident of
New York City, write for in- Address
formation to the American
Society for the Control of
Cancer, 1250 Sixth Avenue,

New York.
THE NEW YORK CITY CANCER COMMITTEE
of the AMERICAN SOCIETY FOR THE CONTROL OF CANCER Experimental apparatus used in

testing the wind-driven generators
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Windmill on a ’phone line

vacuum tube amplifiers or “repeaters.” On
this particular route it has been necessary to
install repeater stations at frequent intervals
because of the new type of telephone channel
being used—a “carrier current” system re-
cently developed by the Bell Laboratories.
This system, operating on frequencies rang-
ing from 36,000 to 140,000 cycles, will pro-
vide 12 voice channels on a single pair of
wires. In all, each pair of wires along this
route will ultimately carry 16 conversations.
[See “The ‘Fourth Transcontinental,’ ” April
1938 Scientific American.—Editor.]

This is believed to be the first occasion in
which wind-driven generators have been
adapted for use on telephone lines. The ex-
periments at Schooley’s Mountain resulted
in the development of apparatus with a num-
ber of automatic features, designed to keep
the lines in operation under almost any con-
ditions of operation at the desert stations.
Records indicate that there is an almost con-
stant breeze in that region, sufficient to keep
the generator charging and yet not too vio-
lent. But should there be a prolonged flat
calm or should the windmill be damaged, a
gasoline-operated generator below the wind-
mill will automatically start when the bat-
tery reaches a certain stage of depletion.
Should this equipment fail to start, another
automatic device will sound an alarm at the
nearest “inhabited” repeater station, some
60 or 70 miles away.

StAINLESS STEEL TILES
AND LININGS
TAINLESS steel will soon find scores of

new uses in thousands of homes as a
result of a development just announced by
the Ludlum Steel Company. Most people
know stainless steel and in one way or an-
other enjoy its beauty and lasting perma-
nence. A few years ago it came into common
use for paring knives and kitchen cutlery.
In recent years, stainless steel has been
adopted for all manner of uses where san-
itary, lustrous, permanently rust-proof fin-
ishes were desirable.

Engineers, aware that public interest and
demand for stainless steel in the home were
held back only by cost and difficulty of
installation, long ago set to work on the
problem; after many months of work and
testing, they found the answer in Ludlite,
an entirely new form of stainless steel.

Ludlite is a composite product. Its outer
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8verywhere, today, the rapid developments
in all fields are being talked about and evaluated.
It’s fun to always be able to take part in these
discussions and contribute an unusual slant or
two. When the conversation turns to health, you
will want to have ideas that are authentic as well
as interesting. One easy way to have a knowledge
of the new developments on the health horizon
is to read HYGEIA, The Health Magazine,
every month. It is published especially for the
public by the American Medical Association. If
you are not already a subscriber complete the

coupon below for the Special Introductory Offer.
Special, 6 months for $1.00

|. AMERICAN MEDICAL.ASSOCIATION

535 N. Dearborn St., Chicago, Ill.

Enclosed is $1.00 for an introductory subscription

HYGEIA, The Health Magazine. I am a new subscriber.
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INVENTORS

BE CAUTIOUS

Before You Make a Move
= = = Get These Facts!

VENTION, like everything else, is a busi-

ness—you must know what you are doing.
First, you must know how to obtain pat-
ent—then how to market your invention.
Don’t move in the dark—get the com-
plete story of Patents and the Inven-
tive Field before proceeding.

How to Proceed
HERE IS

Our FREE 48-page
Book takes you from WHRT You
MUST / ¢

the first step in ob-
taining patent to
last step in commer-
cializing your in-
vention. Everythmg

you need to know is  Qver 100 il-

in this book—pre- Jystrations
pared by exDerts arg in this
with years of train- hook. En-

ing in_ the patent
field. We have serv-
ed thousands of in-

tire chap-
ters are de-
voted to the
value of a pat-
ent in promot-

ventorsin the United
States and we can
serve you Very rea- ing the final
sonably _on liberal success of your
terms.” Don’t delay jnyention.
—Ilearn what you

must do today—Send for our FREE
book. ‘‘Patent Guide’’ and ‘‘Record
of Invention’’ Blank.

CLARENCE A.OBRIEN

and HYMAN BERMAN

Registered Patent Attorneys
548-L Adams Building
‘WASHINGTON, D. C.

Please send me your FREE BOOK, ‘‘Patent Guide for
the Inventor’” and your ‘‘Record of Invention’’ form,
without any cost or obligation on my part.

|

I |
1 |
| :
|

| NAME...coimirrirrans |
1 |
| |
L 1

ADDRESS

(Important: Write or print name plainly)

INDUSTRIAL COURSES

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

Elementary and advanced courses by mail.

Francis WM. BrowN, Pu.D., Director

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

For Lists of Manufacturers
Minimum Charge, $1.00

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

There is no substitute for the

STEREO-MIRROR

This unique device is extremely useful for
visual educational purposes; it gives an
enlarged, undistorted, vivified image of
every picture or photograph. Ladies can
now make a most satisfactory examination
of the sides, the top, the back of the head.

For a thorough interpretation of single
and stereoscopic roentgenograms the X-
Ray STEREO-MIRROR has no equal.

Order a Stereo-Mirror today.
Price only $2.25.
Literature on request

Nu-Mirror Co. Bridgeport, Conn.
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surface is Silcrome—strong, thin, stainless
steel. Its backing is a tough, flexible, non-
metallic material. By a special manufactur-
ing process, the stainless steel and the flex-
ible backing are permanently bonded
through heat and pressure.

The backing material affords desirable
support to the steel and makes it possible
to cement the Ludlite to plaster, wood, fiber-
board, concrete, and other surfaces. By this
means, light gage steel can now be used;
extreme flexibility and ease of application
result; the flexible backing deadens sound.

The outstanding feature of this new ma-
terial is the remarkable ease with which
it can be installed. It can be cut right on the
job with ordinary heavy scissors and can
easily be shaped and cemented; nailed, or
screwed in place. Attractive molding strip
of stainless steel for finishing edges and in-
tersecting surfaces is also available in all
needed shapes and styles. Hence, it is a
simple matter for the artisan, the home
craftsman, or anyone handy with tools to
use this material anywhere in the home.

Stainless steel shelves in pantries and
kitchens are replacing wood, oil cloth, and
linoleum. Sinks and drain boards together
with back panels are blossoming out with
easily applied Ludlite. Bathrooms are shin-
ing in Ludlite tile. Bins and boxes are being
lined with stainless steel. Door push plates,
fireplace screens, small table tops, trays,
and wainscotings are taking on a luster
that will last indefinitely.

RemotE CoNTROL HOSE
VALVE

OSE valves can be of tremendous value
in fire fighting but to prevent their
freezing is frequently a serious problem. The
new Rockwood remote control hose valve

Remote control for fire valve

eliminates this problem. There is no water
in the exposed section of the piping. The
control valve is located in a warm place. The
controls are of two types—either a break-
glass station is operated or the valve wheel is
given a full turn. In either case an impulse
is transmitted, and the valve operates and
water is at the nozzle without delay.

Where there is danger of freezing, the
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Fourth Edition
Revised
Autumn, 1935

AMATEUR
TELESCOPE
MAKING

The Reflecting Telescope

Tools and Materials

Foucault’s Shadow Test

Polishing the Glass

Final Shaping

Finishing Touches

Mounting the Mirror

The Refracting Telescope

Grinding the Lens

Testing and Refining

Mounting the Lens

Adjusting the Telescope

How to Find Celestial Objects

Telescope Housings

Theory of Eyepieces

Types of Eyepieces

Making Eyepieces

De§ign Principles of Mount-
ings

Motor Drives for Telescopes

Solar Research for Amateurs

Making a Spectrohelioscope
and Spectroheliograph

Making Compound Telescopes

Making Optical Flats

Making a Sun Spectroscope

Photographing with the Tele-
scope

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

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

AMATEUR
TELESCOPE MAKING

Postpaid $3.00 domestic
$3.35 foreign

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

—Electric Eye

LECTRIC EYE bur-

glar alarms, door
signal, smoke alarm,
counting ma
chines, safety de-
vices, advertising
display operators,
etc., ete. for the factory,
home, store. Control ma-
chinery, perform amaz

ng patentable
paying business m-bdl[ng such
devices in your locali D
POSTAGE ST& P tor
FREE catalo,

Dept. 52, PNOTOBELL CORP., 96 Warren St., N. Y.

MAP MEASURES

Beautifully made. 8 different types.
M-15, shown below, registers up to
100’ in 1/32” fractions. Zero setting.

Measures speedily routes and
contours on maps, straight and
irregular lines on plans and
drawings. A valuable instru-
ment for travellers, pilots,
draftsmen, estimators, contrac-
tors, model builders, Boy Scouts.

For 119 YEARS
KERN SWISS
DRAWING SETS

Write

KERN CO.

136 Liberty St., N.Y. C.

Marlin Razor Blades

Old Company Slashes Selling
Costs—Offers 40 First Quality
Blades for Half a Dollar

The Marlin Firearms Company, fa-
mous for the manufacture of fine guns
since 1870, has found a way to bring
the finest quality razor blades to shav-
ers at a fraction of their usual cost.

Basic patents having expired, Mar-
lin pays no royalties. And by selling
in “wholesale” quantities, with eco-
nomies in packaging, shipping, etc.,
the company effects savings which
are passed on to the consumer.

Made of the finest Swedish surgical
steel, for standard holders, Marlin
blades are offered at the unprece-
dented price of 80 for one dollar, 40
for fifty cents. Under the company’s
ironclad guarantee, you can try these
new blades without risk. Use five,
and if you do not find them equal to
the best, you may return the balance
and get your money back.

Mail the coupon today for a “whole-
sale” package of these fine blades!
Marlin will pay the postage.

The Marlin Firearms Co.,
97 Willow Street, New Haven, Conn.

Enclosed is for which send me, postage
aid, ..o Marlin Surgical Steel Blades, Double
Edge Style, under your money-back guarantee.

40 for 50¢ 80 for $I

Name...... =

Street Address.

City. State.
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use of this valve eliminates the necessity of
insulating the piping. It has been used suc-
cessfully with regular wet underground sys-
tems which have developed leaks, especially
.in cases where the cost of replacement was
high because of the nature of the pavement.
In such cases the piping is normally empty.
The loss from leakage during fire service
is not serious, whereas if the water is in the
piping normally the leakage is tremendous
in the course of a year.

The new Rockwood remote control hose
valves are used in conjunction with a special
main valve which controls the flow of water
from the city water mains or other sources
of water supply. This main valve is gener-
ally located where there is heat throughout
the cold weather. The remote control valves
themselves are located at various points
throughout a property. Thus the piping be-
tween the main valve and the remote control
hose valve is normally empty.

TuBuLAR REFLECTION
Licatr BuLs
TUBULAR lamp, inside silvered, that

serves as its own reflector, has just
been introduced by the Birdseye Electric
Company. The new lamp is side-silvered, and
concentrates all the light in a powerful

The reflector is within

beam that makes an angle of 45 degrees with
the horizontal, viewed from the side of the
lamp, and one of 50 degrees viewed from the
end. The reflecting surface, of real silver, is
on the inside of the glass. Accurate adjust-
ment of the beam is made possible by a
special spring contact base; the lamp may
be used in any medium base socket and
burned in any position.

The new lamp is made in 25 and 40
watts. Lamps will be available in standard
and color correction frostings and in a wide
range of colors processed by fusing the color
into the glass.

According to Clarence Birdseye, origi-
nator of quick-frozen foodstuffs, his new
lamp is the first 25-watt tubular lamp in
standard voltages to be inside-silvered; the
first to be gas filled; and the first to employ
a double coil filament.

Among the industrial and commercial ap-
plications of the new lamps are: individual
machine and inspection-bench lighting; desk
lamps; louvres, troughs, and panels; and
for show and refrigerator cases.

Parts oF BrRaIN RE-
MoVvED WitHOUT Loss oF
INTELLIGENCE

ARGE portions of the important frontal
lobes of the brain can be removed
surgically without damage to the intelli-
gence, it has been reported to the American
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HIAWNUDE:

TOOL OF 1001 USES —

ACTUALLY A WHOLE SHOP
FULL OF TOOLS IN ONE

; Drills

Uses 200 different accessories, in- Polishes
stantly interchangeable in easy aves
working chuck. For faster, Sharpens

better work on all materi-
als, at home, in shop,
or take to job. Plugs
in any AC or DC

socket, 110 volts. i
You'll be amazed at
its unmatched per- [ ]

formance, precision
and almost human
response.

STANDARD MOD.EI. DE I.UXE MODEL
13,000 r.p.m. Weighs 25,0 r. p. m. Fastest,
160z. $10.75 postpaid S’(‘)‘O‘l’ﬁfle“ Itnos: powerﬁg
) N ol for its e an
with 3 Accessories. weight, 12 oz. $l§ gO post=
paid with 6 Accessories.

GET A DEMONSTRATION
at Hardware, Tool or Dept.
Stores, or let us send either
model on 10-days Money-
back Trial. Catalog Free.

New ROUTER and SHAPER

onvert your De Luxe
Handee_into an easy-to-
handle Router or Shaper
that will inlay, rout, carve,
make molding cuts to 100th
of an inch accuracy. $12.50.

Chicago Wheel & Mig. Co., 1101 W. Monroe St., Dept. E, Chicago, Ill

[OSend Catalog DRouter-Shaper Set SAG
ODe Luxe ModelJStandard Model(JSend C.0.D. |

NEW
TYPE

BUILDER’S LEVEL

Complete Outfit $6.00

For all building and construction work, foot-
ings, foundations, grading, sewers. Well made,
accurate, convenient. There is nothing cheap
about this level but the price. Particulars on
request.

Prout Mfg. Co., P. 0. Box 127-A, Villa Park, Il

Become A Used Car Expert!

Select maximum value cars with USED
CAR VALUE GUIDE. Discover weak and
strong points. Inside facts revealed by
experts. Send 25¢ to Automobile Research Bu-
reau, Dept. 1-F, 520 N. Michigan Ave., Chicago.

A brand new Evinrude . . .
amazingly lx%l& handy and
powerful. eighs only 16
Ibs., and cruises 3 hours
on a single fill! Literally
backed with big-value
features including
famed Hooded Power
~ Evinrude Co-Pilot
— Underwater Silenc-
ing. Starts instantly!
— spins_into action
with a flick of the
I/ starting cord. Costs
less than 3¢ an hour to
operate. Send for catalog!

ELTO PAL only $37.50
Elto PAL (built by Evin-
rude) weighs only 14
pounds, and drives boats
at twice the speed of
oars. Elto ACE, $47.50
— the husky Ha.ndl—

Address EVINR UDE
MOTORS, 5501 N,
27th St. Milwaukee

Prices F. O. B. Factory

and Elte cata-
logs . . . Boat
Directory and
Boat-and-Mo-
tor Belector.

EVINRUDE OUTBOARE) MOTORS
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at the TOP OF THE POCONOS

Here’s golf at its best . . . 1800 ft. high
in the famed Pocono Mountains. Sporty
terrain, magnificent vistas, play from
May to November. At the modern Inn
you'll find congenial surroundings—best
of food—complete hotel service. Full en-
tertainment program—tennis—riding—
bathing—boating. Write today for illus-
trated booklet to

Herman V. Yeager, General Manager
POCONO MANOR Zzixsiiss.
N. Y. OFFICE: 522 FIFTH AVE. VAN. 3-7200

PER D( | D00
DRILLS ELE("I RIC '1‘:)0Lh the = X
GRINDS | toleve: smadw. Not & ddimnts = i
SANDS | toal emually sfrestive for Eath
power and precision work. Drilla
SAWS | oo el Yoicteate

Handles
oods-

terchangeable),

i "
POLISHES ’?"‘i.&“r.;’*"iﬁh W
SHARPENS ewurn Plastics - Glass - Steel -

Saves time. Eliminates

ud.u.u Inbor, Plug into
ot AC or DC, 110 volta
Chuck M" ca ILy- Bnll benring thrust, Powerlul, triple-genred motor.
“Worth its weight " to & mechanic or handy man. :sTANlJAIiIJ
MODEL with orm poed (uses 50 different acecssories. instantly in-

8
Specinl Introductory Price for a limited time, only $6.95.
Amumry outfit {anue £2) includes set of drilla, m
* grinder. sanding discs, cu‘uns whoela, moun
I.uhlnx wlknl, carv bur, FREE mlln each wr.Er.
pro ge on all -hmm nta, Wil sand C. . i
dumd 10 DAY TR A EY BAC GUARANTKI

com|
I. {usea 200 aemmr Iy

cossory outhit (value $2) FREE,
PARAMOUNT PROD. CO., Dept.6-P, 48 W. 48thSt., New York

INDIAN RELICS—DEN CURIOS

Prehistoric Stone Relics, Mod-
ern Indian Beadwork and
Trappings, Navajo Rugs, An-
tique Firearms, Weapons, Min-
erals, Fossils, Coins, Lists 10c.

N. E. CARTER Elkhorn, Wisconsin

spend spring,

WHY NOT summer, fall

Escherm: butterflies—insects? I buy hundreds of

tures, price list. Profit—Fleasure. Send 10c for
illustrated Prospectus before sending butterflies,
Mr. Sinclair, Dealer in Insects
Dept. 36, Box 1§30, San Diego, Calif.

The Hidden Truth

What facts of life were concealed
in the Middle Ages? Whatancient
truths were withheld by church
and state for centuries? Why did
tyrants fear these findings?

Do you want to know theastounding
truths about these mystenes and learn
how they can help you?

This Sealed Book—FREE

Send for the fascinating Sealed Book
revealing what the Rosicrucians know.

Address SCRIBE F.H.A.
9hé ROSICRUCIANS
SAN JosE (AMORC)  CALIFORNIA
[Not a Religious Organization]
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Psychological Association by Dr. D. O.
Hebb, of the Montreal Neurological Insti-
tute and McGill University. Four cases were
reported to the scientific meeting by Dr.
Hebb, but the identity of the individuals
was guarded with medical scrupulousness.
All four have been given careful psycho-
logical examination after the serious brain
operation, and in one case it was possible
to compare the scores with results of an ex-
amination made before the surgery. In each
case, the surgery was necessary because of
disease conditions.

One man, after removal of the left frontal
lobe of the brain, received a perfect score
on a mental test for superior adults. This
gave him an IQ of 152, putting him in the
“gifted” class. The patient’s success in his
calling and in life fit in with the results of
the mental test, Dr. Hebb reported. This
man, as well as the three other cases re-
ported, was right-handed, and therefore the
left side of the brain was the dominant side.
It has been previously supposed by many
physicians that loss of a large part of the
dominant side of this thinking area of the
brain would mean loss of mental ability.

In another case, removal of between 4.5
and 7 percent of the whole cerebrum left
the patient still above average in intelli-
gence.

In a third case it was necessary to remove
surgically more than 4 percent of the cere-
brum and the disease condition had de-
stroyed an even larger part of the brain. Yet
this man’s IQ was only one point lower after
this serious loss than before the operation.

In the fourth case, after removal of the
left frontal lobe, the patient appeared to
relatives as of somewhat better intelligence
than before. The only ascertainable defect
in this man is a possible loss of initiative
in business and society.—Science Service.
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Independent and Unbiased
INSURANCE SURVEYS
AND ANALYSES

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

L. S. TREADWELL & Co., IN
INSURANCE ENGINEERS
116 JOHN STREET NEW YORK

GEARS

In Stock—Immediate Delivery

Gears, speed _reducers, sprockets. thrust
bearings, flexible couplings, pulleys, etc. A
d in our

C.

Canalso quote on special gearsof any kind.
Send us your blue prints and inquiries.

Write for Catalog No. 20

CHICAGO GEAR WORKS
769-773 W. Jackson Blvd., CHICAGO, IIl.
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gives answers with grest precision. It h
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in our former ada in 8. A, The llustration
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MOTHPROOFING

THE latest siege gun in the war

against moths is an old device,
the vacuum cleaner. By using it,
together with an applicator made
by General Electric, mothproofing
compounds are forced into the
fibers of any textile.

SoiL-LESs AGRICULTURE
At HomE

NTEREST in growing plants without soil

in chemical solutions has become so wide-
spread that an Evanston, Illinois, company
is prepared now to supply kits for chemical
gardening at home.—D. H. K.

Funcus Lassos AND
DEvours ANIMAL PrREY

FUNGUS—a sort of fifth cousin to the
common bread mold—that captures and
eats small worms was recently described by
Dr. J. N. Couch of the University of North
Carolina, reports Science Service. While
insect-eating plants such as the Venus fly
trap and the pitcher plant are quite well
known, animal-catching fungi are rare.
This fungus grows in a thread-like form.
Loops are spaced at intervals along the

thread. These are the traps. When a worm

WANT a new business profession
of your own, with all the trade
you can attend to? Then become
a foot correctmmst, and in a few

weeks earn big income in service fees—not medical or chi-
ropody—easy terms for home training, no further capital
needed, no goods to buy, no agency. Est. 1894. Address

Stephenson Laboratory, 8 Back Bay, Boston, Mass.

NEW AUTOMATIC ADDER, $3.75

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

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

ARMY-NAVY Bargains

Haversacks .$ .75 Cart. belt. $ .60

Machete-bolo .$1.50 Flint pisto 36.95

Army saddle.... .$9.85 U. S. Hunting kni ..$1.25
Springfield rifle 50/70............$3.50

New 1938 catalog, 286 pages of pistols, armor,

guns, daggers, etc., mailed for 50 cents. Special cir-
cular for 3c stamp. Established 1865.

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

“Don’t-Snore”

Device for snorers and mouth-breathers. $1.00
postpaid. Satisfaction or money back.
. N. THAXLY Co., Washington, D. C.

SPANISH,GE

ATONCE!

CUT WAY to start speakmg a language
AT ONCE! Read foreignbooks. Reallyen-
joy travel. Learn uulckly, easily at home5
lnqnare time, this natural* Iearn—by-hstamng'

. Write for free book — ortinaphone
Short-Cut.” State language interested in.

Cortina Academy, Dept. 156, 105 West 40th Street, N. Y. C.

Free Bookexplains
amazmg Cortina-
phone SHORT-
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Write « SPEAK+Read

ANOTHER LANGUAGE

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

FRENCH * GERMAN
ITALIAN ¢ SPANISH

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

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

Send for FREE Booklet

LINGUAPHONE INSTITUTE
20 Rockefeller Center New York City

'}ﬁa«é“‘“ POCKET SLIDE RULE

'Rl WlthA B-C-D Scales. Mulliplies di-
L_‘_?‘ vides, squares, takes square root, finds
circumference and area of circles. 6 inches
long—thin construction. NO WOOD OR CELLU-
LOID. Fits in vest pocket. Send $1 in cash, money
order or check ($1.25 Canada and foreign countries) and re-
ceive slide rule with genuine leather case and instructions.

M. MANHEIM COMPANY, Inec.

Box_A-5
15 E. 26th St. New York, N. Y.

The Imaginary Unit
and its Analogue
The Hemitropic Unit
% %k %k

Analogous algebraic formulae and
the corresponding analogous geo-
metric diagrams are shown facing
each other on opposite pages in:

%k %k 3k

SECOND AND THIRD
DIMENSIONS
OF ALGEBRA

By Robert A. Philip
Price $2.00

THE MONOGRAPHIC PRESS
106 Washington Street, Fairhaven, Mass.
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sticks its head or tail into one of these loops
it contracts, tightening up on the worm and
holding it fast. At times a worm may be
caught by two of the loops.

When the worm is firmly held, small
threads grow out from the main thread. They
penetrate the body of the worm and digest
it. Dr. Couch was able to watch the capture
and digestion of the prey.

LicHTNING STRUCK
ELEVvEN TIMES

HE Empire State Building, New York
City, has been struck often by lightning.
In the accompanying photograph, an ordi-
nary camera seems to reveal one brilliant

With a high-speed camera

flash. Actually, when this shot was made, the
building was struck 11 times in 0.36 of a
second, it was shown by General Electric’s
special high-speed camera. To the right is
a series of blurs, indicating the first of the
11 flashes. The flash second from the left is
shown, upon close examination of the photo-
graphic negative, as a double stroke, as is
the fourth from the right.

BEESs BENEFIT THE
OTHER FELLOW

HE beekeeper is not able to collect the

cash value of the work his bees do—
except for the honey they produce—Dr.
C. A. Browne, of the United States Depart-
ment of Agriculture, said recently at a meet-
ing of beekeepers. This by-product labor of
the bees, three to ten times the value of the
honey and beeswax, is the pollination of
growing crops—particularly fruits.

In Germany during the war, said Doctor
Browne, bees were much neglected, and a
serious drop in fruit crops resulted because
of poor pollination. Many other insects are
pollen carriers, but early spring when most
of the fruit trees are in bloom is too early
in the season for most insects other than
bees.

Doctor Browne emphasized the need to
develop industrial uses for honey to main-
tain a market so that beekeeping will con-
tinue profitable enough to support the by-
product work of the bees. Honeys vary con-
siderably in chemical composition and more
chemical research is needed to determine
the suitability of each type for specific in-
dustrial uses.
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! Established 1853
Corn Exchange

Bank
Trust Company

13 WILLIAM STREET

and
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ELP ror INVENTORS!

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

CRESCENTTOOL COMPANY, Dept.H,Cincinnati, 0.

Experimental and Model Work

Fine Instruments and Fine Machinery
Inventions Developed
Special Tools, Dies, Gear Cutting, Ete.

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

PATENTS

and SELLING INVENTIONS

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

you should read our Free Books. They tell
how the patent laws protect you. Why your in-
vention needs protection. What a registered
patent attorney can do for you. How to make
your sketch and description (we send you a free
Form). Our books also tell how sonie inventors
have secured financial assistance.

HOW WE SERVE YOU

Since 1898 we have served thou-
sands of inventors. \We answer
your questions. Tell you what to
do. We put at 3 our dmposala large staff
of expert draftsm
and experienced, rezn-
tered patent attorneys.
We try to keep ex-
penses at a minimum
and can arrange de-
ferred payments. Get
the facts abouc patents
and inventions. Get
the facts about our
services. Mml the cou-
pon TODA

Many pictures and ex-

mples make these ex-

cellent zuxde books for in-
ventors.

VICTDI’\‘. J.

VANS &

Co.

| Registered Patent Attorneys 1
| Main Office: 40-G, Victor Building |
Washington, D. C. I
I Send me free copies of your books, ‘‘Patent Protection’’
I and ‘““YVhen and How to Sell an Invention’’, l
| Name l
I Street and No. :
l City or Town State. l
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CAMERA ANGLES

Conducted by JACOB DESCHIN

HicH FiLm SPEEDS AND
THE NEW SEASON

HILE the enthusiastic amateur never

permits his camera to gather dust on
the shelves during any season and has kept
it busy all through the winter months, never-
theless all of us do welcome the advent of
spring for the innumerable opportunities
for picture-making that these months afford.

“Up a Tree”

This year we have a rather odd situation in
the fact that on the eve of those seasons
of the year that are most gloriously suited
to general outdoor picture-making because
of the longer and brighter days, the chief
film manufacturers should be putting out
or are on the verge of introducing the fastest
speed emulsions ever made available to the
general public. And it is particularly sig-
nificant and thrilling to know that these
emulsions, although rated very highly as to
speed, have not suffered in the matter of
grain and in addition have the advantage
of a surprising latitude, permitting over-
and under-exposure to an unusual degree.

While fast film and the sunny months may
seem a peculiar combination, on second
thought it must be seen that although high-
speed emulsions are ordinarily associated
with outdoor night and indoor shots, at
home, in the theater, and so on, there are
many situations in the generally sunny out-
doors when a fast film is very useful and
will do work not easily performed by film
of the “regular” speeds. Shadows abound
in which detail is wanted ; a fast film is need-
ed to “cut” into them and record them
properly. The use of fast film also permits
employment of the deeper filters without the
loss of the advantage of snapshot exposures.
Action shots during certain parts of the day
or in locations where the sun does not reach
directly are facilitated by fast film; even

Sata A AT

“Waiting for the Start’

e iy
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in brightly lighted places, a little closing
down of the lens for better insurance of
depth is possible without the sacrifice of
high shutter speeds. Besides, even during the
sunny months, there are times when the sky
is clouded over and fast film becomes as
welcome as it is during any season of the
year under similar circumstances.

The four pictures accompanying this
article illustrate some of the reasons why
fast film is helpful any time of the year and
not the least in the spring. Not all have been
completely successful in the matter of de-
scribing the shadow detail and some re-
corded detail has been lost in the magazine
reproduction, but the reader will understand
from these the sort of thing we have in mind.

For example, the shadow cast by the squir-
rel’s head must not be so deep as to oblit-
erate the detail on the shadow side of the
head and the man’s face and hands in
“Preparations” should be sufficiently im-
pressed on the film to show up on a print.

Insofar as film speed generally is con-
cerned, if the film is really high speed, as
these new films are, and their fine grain
characteristics have not been harmed but, in
some instances, have even been improved,
may we not say that now we have finally
achieved the universal film that will do for
all occasions, whether shots in the theater
at night or snapshots in the park by the
light of the open sky?

DevELOPING FILMPACKS

OW and then someone reports the un-

fortunate experience, when developing
filmpack films, that the paper adhering to
the ends of the individual films somehow
covered a film or two during development,
preventing the action of the developer on
part or parts of negatives sufficiently long
to leave a definite mark. To avoid this in
future, we suggest that you try the following
precaution. Taking two or three films at a
time, snip off the paper edge under the
trimming board knife. You must take care,
of course, that you cut only the narrow edge
where the paper adheres. This operation
completed, your films will be clear of all

“A Sure Sign”
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THE ANSWER TO THE DEMAND OF
THOUSANDS OF CAMERA ENTHUSIASTS!

THE FEDERAL
Photo Enlarger

MODEL NO. 120

For all size Negatives up to 214 x 314 inches
with Fedar Anastigmat F 6.3 Lens

17.95

Takes larger size negatives and produces re-
sults equal to those of expensive machines, yet
it costs I/3 to I/4 the price. It is the first low
cost instrument to feature a 3!/, inch focussing
Fedar Anastigmat F 6.3 lens with the pre-
cision and fine optical quality that assure fast
exposures and sharp, clear prints.

SOME OF ITS FEATURES:

LARGE NEGATIVES: takes all sizes up to 24 x 3%
or equivalent sections of negatives up to 4 x 5 inches.
ENLARGEMENTS: 2'2 x 7 times linear enlargements
on the baseboard.
GIANT ENLARGEMENTS: up to 20 times by project-
ing on floor.
F:6.3 FEDAR ANASTIGMAT: a precision speedy lens
with fine optical qualities, mounted on a removable
lens board.
EXTREMELY FAST EXPOSURE: with the fast FEDAR
lens and highly efficient and well ventilated illuminat-
ing system.
EXTRA SHARP PRINTS
VERY EASY FOCUSSING
CALIBRATED EASEL: 16 x 18" Baseboard. Hinged
Type Border Maker and Paper Holder Attached to
Baseboard.
STURDY DIAGONAL BRACKET: for increasing fo-
cussing range. ' .
UPRIGHT POST: sturdy and reinforced.
NEGATIVE MASKS: 4 masks for all popular size nega-
tives.
NEGATIVE CARRIER: booktype with curved supports
for cut and uncut film.
PROJECTOR LAMP: 125 watt projector lamp in-
cluded.
ILLUMINATION: double diffusing plates supply even-
ly distributed intensified light and avoid magnification
of dust spots. Built in diaphragm with red filter.
CONTROL switch—cord and plug—approved by
Underwriters.

Entirely Made in U. S. A.

Fully Guaranteed

Mail orders filled, Write Dept. S.A.F.

MINI PHOTOSCOP photo-electric cell
EXPOSURE METER for still and Cine photog-
raphy
Performs under all kinds of conditions. A handy,
smooth, streamlined aid for improving your pictures.
PRICE COMPLETE WITH CASE

$14.75

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

WORLD’S LARGEST EXCLUSIVE CAMERA SUPPLY HOUSE...110 WEST 32nd STREET, NEW YORK
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THE QUTDOORS WITH

Tlopo

Color Movies

® This palm-size Filmo makes both full-
color and black-and-white movies. Easy to
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paper even before immersion in the devel-
oper bath and you will be able to proceed
with the developing as secure with regard to
the paper hazard as if you were using cut
film.

PHOTOGRAPHY AIDS
SCIENCE

HE popularity of the camera in the
purely amateur sense has more or less
held the spotlight in this, the Golden Age
of Photography. However, the camera has
been of such solid and fruitful usefulness
in the fields of teaching and research that
it recently inspired Dr. Edwin B. Mains,
director of the University of Michigan
Herbarium, to declare that new cameras and
films, together with simplified photographic
processes, are facilitating teaching and re-
search methods in the natural sciences.
The new developments of the photographic
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.Heone isthe one -
DEVELOPING
TANK

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

® MADEIN AMERICA
® GENUINE BAKELITE

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

ERE is a third opportunity for the

readers of this department to win prizes
by competing in a fascinating phase of the
art of photography. A definite assignment is
given in interpretive photography, to be ful-
filled according to each individual photogra-
pher’s own imagination or artistic ability.
Prints submitted in these monthly competi-
tions will be judged on the interpretation of
a theme, as well as on pictorial appeal and
technical excellence. Each month two cash
prizes—$10 for the first prize and $5 for
second prize—will be awarded, and there
will be two honorable mentions, each to be
a year’s new or extension subscription to
Scientific American.

The simple rules of the contest are as fol-
lows: (1) All prints submitted must be
mounted, the over-all size of the mounting
not to exceed 11 by 14 inches. Prints may
be any size from 3% by 4% inches up to the
maximum area of the mount. (2) Not more
than one print may be submitted by each
contestant, it being left up to him to judge
his own work, and to select the one which,
in his opinion, best portrays the theme of
the assignment. (3) Prints may be forwarded
by any means desired but each must be ac-
companied by the required return postage.
(4) No names or titles are to be placed on
the face of the photograph; on the back of
the mounting must be given the contestant’s
name and address, together with the name
of the camera and of the film employed. (5)
The competition will be judged by the con-
ductor of this column and the editorial staff

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
TimePayment Plan for responsible persons.

Financed through Commercial Credit Co.
KLEIN & GOODMAN - 18 S. 10th St., Phila., Pa.

Splendid Prepare _in
spare_time. Easy plan. No previous

experience needed, school

lﬁam cducation _sufcient,  Send  for  free
booklet, ‘‘Opportunities in Photogra-

phy’’. particulars and _requirements.

t“we American s[;:hool of %hotngraphy

ept. 228-,
3601 Michiga'r,l Ave. Chicago, lll.

opportunities.
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b OPENING RN
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In honor of the occasion, we are
offering many opportune values from
our excellent, varied and complete
stock of new, used and recondi-
Y/ tioned cameras and equipment at
SPECIALLY REDUCED PRICES.

HERE ARE FOUR REPRESENTATIVE
“CELEBRATION” SPECIALS

6 x 9 cm. FILM PACK & PLATE CAMERA. F:3.5
Schneider Xenar lens in new-style Compur shutter.
New. Regular Value, $70.00. CELEBRATION
PRICE $43.50

6 x 6 cm. REFLECTA CAMERA, twin lens reflex,
F:4.5 lens in Compur shutter. Regular Value, $40.00.
CELEBRATION PRICE $26.50

LEICA, Model D. Elmar F:3.5 lens. Used, perfect
condition. CELEBRATION PRICE................... $67.50

8 x 26 BINOCULARS, medium weight, fine optics,
wonderful light transmitters. Regular Value, $35.00.
CELEBRATION PRICE........rrrnnnn $16.95
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Become an expert

photographer

for pleasure or career. Big money-making opportunities.
Commercial, News, Portrait, Advertising, Candid or Motion
Picture photography. Instruction by noted experts. Personal
Attendance and Home Study courses. Write for free booklet.
NEW YORK INSTITUTE OF PHOTOGRAPHY

10 West 33 St. (Dept. 134) . New York City

When you write to

advertisers
@® The Editor will appreciate
it if you will mention that
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Our Used & Reconditioned Camera De-
partment features one of the largest stocks
in the country. Without a doubt, we have
exactly what you want. All inquiries will
receive prompt responses.

Fotoshop, Inc.

Be a camera expert. You can
make prize winning pictures.
Do your own finishing and en-

of Scientific American. The decision of the A targing. Send for this big free Y Todey
judges will be final. In case of a tie for any log of li Ne. 1037

BURKE & JAMES, Inc.
223 W. Madison St. « CHICAGO, ILL.

prize, duplicate prizes will be awarded to
the tying contestants. Prize-winning photo-
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RAYGRAM PRESENTS

MAXIM Exposure Meter

Made in U. 8. A. (actual size)

Instantly gives correct
exposure for any camera,
movie or still, under all
light conditions. Includes
readings for new ultra-
speed films and compen-

sates for use of filters.
The MAXIM is unques-
tionably a most depend-
able meter . . . simple,
speedy and compact;
weighs less than an
ounce!

$1.75 with transparent,
plastic durable case!

Manufactured by
Maxim Instrument Co.
sole Distribution for U. S.
by Raygram Corp.

RAYGRAM ENLARGING
| Euasel

ably the best value ever of-
No.1616

fered. Combination border
Furnished with removable corner guides to facili!;age

Baseboard 16 x 16", 5-ply

mask and paper holder hinged

to the. easel base itself in-

sures absolute alignment with

4 perfect right angle corners.

wood.

feeding of paper. Calibrated chart marked off in divi-
sions of 14” both vertically and horizontally renders
cropping of picture at any position on the board an
automatic operation.

Retails at

$4.75

PRECIS 44
ENLARGER

Rigidly constructed . . . sci-
entifically designed . .. guar-
antees uniform lighting from
edge edge and shockless
focusing at every point of
focusing wheel—has a metal-
to-glass combination pressure
holder for negatives up to
4 x 4 cm.

Features include: 5% cm.
Laack f4.5 Anastigmat. En-
larges to 9 x 14 inches on
baseboard. Employs special
27-inch post support. Single
2%-inch condenser system.
Baseboard of special
seasoned and polished
plywood, balanced by
rubber feet, measures
15% x 16 inches. Gives
microcritical focusing
by rotation of helical-
threaded over-size tubular lens mount. Lamphouse arm
attached to focusing gear post.

Price, Complete $45.00

hﬁiﬁ’ nol
imi GRAIN DEVELOPER
Now!

1 quart size, $1.25
(formerly $1.75)

1 gallon size, $3.50
(formerly $5.00)

INFINOL 4X
(Concentrate)
For Professional Use
To be diluted with 3 parts water
making 4 gallons of Infinol Stock
Solution

$6.00 gal. ........ Concentrated
$1.50 gal. ...... Stock Solution

At your dealer or send for descriptive literature S

RAYGRAM CORP.
425-S Fourth Avenue New York
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graphs will become the property of Scien-
tific American to be used in any manner at
the discretion of the publisher. (6) No en-
tries will be considered from professional
photographers. (7) Prints may be black-
and-white or toned; no color prints will be
considered. (8) All entries in the third
Scientific American Theme Competition
(June, 1938) must be in the hands of the
judges by July 1, 1938. The results will be
announced in our issue dated September
1938. (9) This competition is open to all
amateur photographers who are not in the
employ of Scientific American.

JUNE COMPETITION THEME: “WORK”

The assignment for the third competition
is “Work.” In this case, the interpretation
of the theme might involve an odd shot of
a steam shovel gnawing away at a rocky
bank, a laborer taken from some unusual
angle, a house-wife in action, and so on
to the limit of your resourcefulness. These
hints are thrown out at random and are
not necessarily to be considered as definite
suggestions,

Address all entries: “Work” Competition,
Photograph Editor, Scientific American, 24
West 40th Street, New York, N. Y.

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

MooN PHENOMENON

HE “cross” effect sometimes obtained
when photographing the sun was re-
cently caught by this department when try-
ing to photograph a moonlight scene. The

“Moon Rays”

lines shooting out from the moon are fairly
distinct, although we would have preferred
considerably less movement in the clouds.
The exposure was about 45 seconds.

CLEANING TRrAYS

FTER each processing session, it is a
good practice to clean the trays thor-
oughly so that the next time you can get
to work without having to clean the trays
before starting. Most of us are content
merely to run some water into the trays,
swish the water around a bit and let it go
at that. However, you can purchase at the
five-and-ten-cent store a simple household
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Gets
the pictures
you want-

when and where
you want them

Armed with Kodak Retina
I, it’s you who decide what pictures
you’ll take—not your camera.
Lightning-fast action? You shoot
with ease ‘and certainty; yours is a
superb lens, a high-speed shutter. Un-
expected picture chances? No prob-
lem at all; your camera handles with
split-second speed. Night work? Snap
away at cafés in town, barn theatres
in the country; under Photofloods in
the nursery. Traveling? You get not
only outdoor shots, but snapshots in-
side cathedrals, museums, galleries. . .

FULL COLOR, TOO . . . You get gorgeous
full-color transparencies of most of
these subjects simply by loading with
Kodachrome Film . . .

FEATURES

Coupled Range Finder
Body Shutter Release
Double-Exposure Prevention Device
Lens, Anastigmat f.2.8 or
Anastigmat f.2.0
Shutter, 1/500 Compur-Rapid

Kodak Retina II, f.2.8, $115; Kodak
Retina I, f.2.0, $140. Prices include sports-
man’s field case. Kodak Retina I, the
original Retina, with Kodak Anastigmat
EKTAR f£.3.5 lens, is $57.50. The Retinas
load with a wide range of Kodak Film. See
all three at your dealer’s ... Eastman
Kodak Company, Rochester, N. Y.

KODAK RETINA II

ONLY EASTMAN MAKES THE KODAK




Modern photography finds free rein in a Contax
—unhampered by former technical limitations.
Contax offers limitless scope . . . inspiration for
new ideas, new subjects from new angles, un-
usual lighting effects. Striking, satisfying re-
sults without any elaborate set-up or extensive
technical training.

You can get snapshots indoors in ordinary arti-
ficial light; fast action pictures; detailed close-ups;
long distance telephoto shots.

Automatic range-finder focusing (range-finder
and view-finder combined in one opening). Choice
of 15 interchangeable ZEISS LENSES.

At leading dealers. Write for Literature.

CARL ZE!SS, INC., 485 Fifth Ave., N. Y., Dept. C-15-6
728 So. Hill St., Los Angeles
o

SCIENTIFIC AMERICA

MAKE IT AS
YOU NEED IT

At only 2% cents each! Have fresh developer when you
want it—easily and without bother. Two separate powders
and ‘handy measures conveniently packed. Equivalent of 24
M.Q. tubes. Make-A-Tube is compounded according to the
finest Universal M.Q. formula. For any film—any paper.

If your dealer cannot supply send 55 cents
direct to:

JOHN G. MARSHALL, INC.

Dept. E, 1752 Atlantic Ave., Brooklyn, N. Y.

Write for complete catalog of Marshall’s prepared devel-
opers, colors, fixers and other darkroom aids.

Foremost for 20 years

When you write to
advertisers
® The Editor will appreciate
it if you will mention that
Yo SCIENTIFIC
AMERICAN

itin
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A platinum print of 1901

device—a stick attached to a miniature
mop—that will help you to do the job bet-
ter. With this you can wash and clean the
trays at the same time, work into the cor-
ners and along the sides of the trays so
that all dirt is mopped away, and generally
make the cleaning chore both simple and
effective. If you make a regular practice
of thus cleaning up every time you use your
trays, you will not only be able to begin the
next session with clean equipment, but you
will also find that the cleaning job is easier
to do while the sediment is still moist from
the working solutions.

THEY WERE Goop THEN,
Too

0O, we don’t know it all. Back in 1901
they were making platinum prints and
doing a beautiful job. Witness the example

here illustrated, the work of Ernest C. Sher-
burne, of Boston, now editor of The Chris-
tian Science Monitor’s Weekly Magazine
Section, who made the print in 1901 - when
he was the paper’s staff photographer. To-
day, he is an enthusiastic minicamera fan,
having qualified for this title by reason of
his devotion to the candid-type of camera,
which he employs on every possible occa-
sion.

He thinks the platinum process very sim-
ple.

“Print by reflected light,” he says in de-
scribing the process, “inspect at will for
depth, wash in a ferro bath to develop the
image, five minutes in hydrochloric, wash
five minutes, and that’s all, there being no
hypo.”

Platinum printing is today a lost art and
those who would try it will find that they
must coat their own paper.

=

WHAT’S NEW

In Photographic Equipment

(II}‘ 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.

PaoTrix METER

HE Photrix electric exposure meter,

which can be worn fastened to the wrist,
like a watch, leaving both hands free to
operate the camera, is said to work on the
same principle as
any other photoelec-
tric exposure meter,
with the difference
that the Photrix does
away with setting
levers or dials. Of
course, the Photrix
($16.00) may also
be held in the hand like any other electric
exposure meter. The Photrix has no com-

puter dial, the function of this dial being
performed by an arrangement of the scales.

Briefly, the distributors say, the secret is
this: For a number of popular film speeds
and F: stops—for instance 23 SCH (24W),
F:11 or 20 SCH (12W), F:8, and so on—
the exposure time can be read directly at
a glance. For other F: stops, all one has to
do is to go stepwise to the right or to the
left on the scales of stops and exposure
time. For use with moving picture cameras,
a “frames-per-second” scale is inserted in
the exposure time scale.

The scale of the Photrix is 134 inches long
with clear, equally spaced figures over the
full extent of the reading range. The face
of the Photrix measures 2 by 2% inches,
the thickness of the meter being only 13/16
inches. It is shown in the illustration com-
pared with a folder of matches. The Photrix
externally is smooth Bakelite and glass with-
out any protruding parts.

QuiNoToL DEVELOPER

UINOTOL, a developing agent of great
versatility, hitherto obtainable only as
a foreign product at relatively high prices,
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e EXPOPHOT

EXPOSURE METER

Adjustable for three general light condi-
tions assuring exposure accuracy under
every type of photographic illumination
TOPS IN PERFORMANCE $'| 75
LOW IN PRICE
Send for Literature SAE

PHOTO UTILITIES, INC.
10 W. 33d Street, New York, N. Y.

PHOTOGRAPHIC
Portable Time Switches
(Approved) .

No. 609—Designed for photocopying, enlarging equip-
ment, and new process photographic printing, etc. Suit-
able for controlling photo flood lamps. Operation: On
and Off toggle permits use of light continually as is
necessary for focusing and adjustments. TO USE WITH
T Set the pointer to the time desired and lock
holds pointer at that position. Throwing the toggle from
ff to On position, closes circuit and at same time re-
leases lock which allows timer to function. By throw-
ing it back immediately to Off position, switch turns
off automatically when pointer reaches zero after time

period has elapsed.
No. 609—60 seconds, 10 amD$8-50
“HANDY” TYPES

0
THE

Bell gives lively
musical chime at
any time you se-
lect. Useful for
Pan film develop-
ing, Ideal time
reminder and
memory jogger
for laboratories,
business and pro-
fessional  offices,
schools, hospitals,
kitchens and oth-
er household uses.
Non-electric.

No. 1057—30 minte JRS—. .2 |}

No. 1056—60 minute ....................... 3.20
Circulars on Request

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC.
Dept. SS 105 Fulton Street N. Y. C.

SCIENTIFIC AMERICAN

has now been introduced to the American
market as an American product. While
Quinotol (Chlor-H-Quinone) has not been
generally familiar to amateurs, it is not new
to the experienced photographer. The uses
of Quinotol (oz. 50¢; % lb. $1.75; 1 1b.
$3.00; 5 lbs. $5.50) are multiple and when
made up according to the Formula LR23,
which is now announced by the distributors,
may be employed in developing chloride,
chloro-bromide, and bromide papers as well
as negatives in both tray and tank.

16-MM ENLARGER

NEW type of enlarger for making

black-and-white negatives from single
frames of 16-mm motion pictures is the
Kodak 16-mm Enlarger ($15.00). Negatives
may be made in a
few seconds from
either black-and-
white film or Koda-
chrome, and from
these enlarged nega-
tives, both contact
prints and greater
enlargements are
possible.

The enlarger is of particular value to the
amateur movie enthusiast who possesses no
darkroom or other facilities for making en-
larged “stills” from his 16-mm reels. It per-
mits making a series of negatives in rapid
succession, and eliminates the need of im-
mediate processing.

The enlarger is constructed, for compact-
ness, in the form of a folding Kodak and
is loaded and operated in much the same
way. A film gate, mounted in front of the
enlarger lens, has a mask opening the exact
size of the 16-mm frame. The film is posi-
tioned over this opening, between guide
pins. A locating pin engages one perfora-
tion, keeping the film in exact alignment.
There is no cutting of the movie film. After
positioning, the cover of the gate is closed,
and a brief exposure made by incandescent
light.

With a film frame of average density, a
five-second exposure is correct with “SS”
Pan film, when the film gate is held 5 inches
from a No. 1 Photoflood lamp. The enlarger
loads with 616 film.

MacNo VIEWER

NEW type of device for viewing
Kodachrome and Dufaycolor slides, as
well as 35-mm black and white positives and
negatives, pictured here, is completely en-
closed in a small
metal box, which is /
set up or closed, as -
desired, quickly and
without bother. The
compactness of the
unit makes it com-
pletely portable. The
Magno Viewer ($17.50) is equipped with a
condenser lens that provides a two-times
linear magnification of the 35-mm positive;
that is, a picture about two by three inches.
The “observation” window effectively shields
the lens and thus assures a comfortable view
of the magnified picture, the illumination,
by transmitted light, being provided by a
specially designed lamp of the Osram type.
In connection with the Magno Viewer,
announcement is made of a new type of
35-mm transparency frame ($5.50 for 25)
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Pass Wargaingram

YOL. 28 179 WEST MADISON STREET, CHICAGO, ILL. NO. 6

Bass says:

We here at the Camera Cross Roads
feel that lenses are mighty personal
5 for instance we speak affection-
ately of Tom the Tessar: Rudolph
the Rapid Rectilinear, and Mike the
Meniscus . . . and champion their
prowess to the world. But we play
no favorites . . . we sell what YOU
want . . . so if you don’t see it in
the ‘“‘ads” write me.

President

Dollina II

With Radionar
Anastigmat F:2.9
lens, Compur
Rapid shutter, to
1/500 sec. An
outstanding
35 mm. candid
camera. Coupled
range finder........

$49.75

Leather
eveready
case .$5.50

with Certar Anastigmat

8.90

....$5.00

Dollina 0 . . .
F :4.5 lens and Vari
shutter............cccouvicnnncs

Eveready case....

New RCA—16 mm
Sound-on-film

Refinements

Now—Bass engineers have
still further perfected the
RCA 16 mm. S-O-F Cam-
era, so that you can take
Sound with the ease of si-
lent. New electric motor
drive fitted to the RCA is
now ultra smooth—automatic
voltage control tube now a part
of the ingenious circuit of the
3 stage 110 volt high gain
amplifier.

For additional data, write for
ip]g_cial bulletin. Refer to Dept.

Super Press Bee Bee
Durably made 6% x 9 (2% x 3%) film pack
and plate camera . . . full dbl. ext. GROUND
GLASS, brilliant and direct finder. . . . Meyer
Trioplan F:2.9 lens, Rapid Compur with de-
layed action shutter, with f.p.
adapter and 3 holders........ $5975
Bass throws down the gauntlet
and defles his many reader-customers to
match the following values . . . all sold on a

definite ‘“World-famous” money-back-with-a-
smile guarantee.

o Contaflex with Sonnar F:2 lens . . . case. Good con-
dition. Regularly $362. At Bass............ . $175.
o Korelle Reflex—used—with Radionar
Eveready case. Like new. List $91, at Bass..
o Korelle Reflex Model II, like new, with
Victar lens, carrying case, list $124.00, at ];35;0
o Baldexette—NModel I Coupled range finder Trioplan
F:2.9 lens. Compur shutter. Takes half 120 film.
Like new. List $75, at Bass ... .......... $52.50
o lhagee—Vest Pocket model with F:3.5 Anastigmat
lens, Compur shutter. Regularly $42.50 atszlzasss

e 4x5 Naturalist Grafiex with 24 inch B&L Telestig-
mat F:6.3 lens, complete with film adapter, plate
magazine and holder. Good condition. At Bass $225.

Two New Bass Bargaingrams

# 234 for Cine fans . . . lists thousands of
items for 8 and 16 mm. equipment . . . # 235
is the newest Still Camera catalog of sensa-
tional values. Both available at no cost.
Write Dept. AD.

CAMERA CO.

Dept. AD, 179 W. Madison Street
Chicago, Ill.
CAMERA CROSS ROADS OF THE WORLD
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(BACK VIEW OF LEICA MODEL G-1938 SHOWING RANGEFINDER
AND VIEWFINDER EYEPIECES SITUATED CLOSELY TOGETHER.)

LEICA! PROGRESS!

. Terms that are synonymous, for when
one thinks of the marked progress made in
photography, he cannot help but associate
the Leica camera with it. The new Model
G-1938 brings added convenience to photog-
raphy by the ingenious arrangement of the
viewfinder and rangefinder eyepieces which
are side by side so that a mere flick of the
eye is all that is necessary to change from
one to the other. Arranging the eyepieces in
this manner retains the large magnified
image of the rangefinder, making focusing
simple, quick, and convenient. This is ac-
complished without the slightest amount of
added bulk . . . the Leica retaining its
streamlined, compact, efficient design.

ask your dealer about the Leica Time-Pay-
ment Plan or write for full information and
sample copy of Leica Photography.

THE ORIGINAL MINIATURE CANDID CAMERA

LEICA

MODEL G-1938
WITH LEITZ XENON
F:1.5 SPEED LENS
ANDRAPID WINDER.

DEPT. 75

E. LEiTZ, INC., 730 FIFTH AVE,, N. Y.

RIFAX—A Thriller!

COUPLED RANGE FINDER

12 pictures 24 x 2Y4" or on
16 pictures 1% x 24"  #120 film

RIFAX, an advanced type of miniature
camera, is distinguished by extreme pre-
cision, unsurpassed compactness and high
grade optic. Larger picture size, at min-
imum cost—and yet Rifax easily slips
into your pocket.

With Trinar F/29 in Compur Rapid
shutter (speeds up to 1/400 sec.) and
coupled Range Finder.................... $66.50
Can also be had in the 6x9/4.5x6 cm size
with Trinar F/3.8 in Compur shutter
with coupled Range Finder............ $59.50

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

SCIENTIFIC AMERICAN

made of a special composition material.
Instead of having to be bound with tape
in the usual transparency frame manner,
the positive or transparency is simply placed
between two thin pieces of glass, inserted
in the frame and snapped into position
where it remains firmly in place.

MusarooMm Froop BuLs

HE Schickerling Mushroom Bulb Photo

Flood ($1.00), so named because its
main body is shaped like a mushroom, is
announced as the first significant improve-
ment in photograph-
ic lighting since the
introduction of flood
lamps. The invention
of Conrad Schicker-
ling (known through-
out the radio indus-
try for his advance-
ments in radio vacuum tubes),

the Mush-
room Bulb has an average life of 10 hours
of peak performance, plus 10 to 15 hours

more of adequate working illumination,
giving improved color balance throughout.

The unique construction features of the
Mushroom Bulb include the concentrated
cool coil filament, large heat dissipation
area, much higher actinic value, silver
nitrate and argon filler, and an ultra high
vacuum. It has an inside reflector and an
outside frosted diffuser. Due to the unusual
filament design, the Mushroom Bulb is said
to project a whiter light with an improved
red actinic ratio.

The Schickerling Mushroom Bulb may be
used in all phases of photography where
artificial light is needed—in the home, for
studio work, copy work, commercial pho-

motion pictures. Moreover, it is claimed, it
has a longer life than the average Photo-
flood, thus becoming more economical. This
bulb operates on either A.C. or D.C.

V. P. CAMERA

ADE in England, the V. P. Twin cam-

era (99 cents), taking 16 pictures on
any standard vest pocket film, has just been
introduced here. Among its features is a
ground, polished, and centered meniscus
lens which permits sharp portraits and
snapshots from a few feet to infinity. The
V. P. may easily be loaded in daylight. The
shutter is fixed on the front of the camera,
giving instantaneous exposures without vi-
bration. The film numbers are seen through
a double window in the back of the cam-
era. The view finder is instantly snapped into
position for either horizontal or vertical
pictures.

SUPERPAN SUPREME

GFA Superpan Supreme, the fast pan-
chromatic film recently introduced to
the motion-picture industry, has been made
available in cartridges, spools, and dark-
room loading packages. Although a new
product, exceptional recognition has already
been given to this film, for Supreme, to-
gether with the Agfa Ultra-Speed Pan, is
the first film in seven years to win the
motion-picture industry’s highest honor, the
Class I award for technical achievement of
the Academy of Motion Picture Arts and
Sciences.
As supplied for 35-mm still cameras, the

tography, in laboratories, and for still and |
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Amateur Photographers

New Ways IN 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.

INFrA-RED PHOTOGRAPHY, by S. O.
Rawlings. A4 treatise on the use of pho-
tographic plates and films sensitive to
infrared. Exposure and processing
are fully covered; formulas are given
for sensitizing. §1.65.

THE FUNDAMENTALS OF PHOTOGRA-
pHY, by C. E. K. Mees. Not only tells
how to take and finish pictures but
gives a solid foundation of the princi-
ples of photography. $1.10.

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

CuAMPLIN 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.

PrAcCTICAL AMATEUR PHOTOGRAPHY,
by William S. Davis. Deals with the
whole subject from the origin and
growth of photography to the latest
types and uses of cameras. 264 pages,
illustrated. $1.20.

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.

PuortocraPHIC ENLARGING, by Frank-
lin I. 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
illustrations, many of them salon-
winners, show the value of correct
technique. $3.70.

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

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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.~Hone isthe one-
FINE GRAIN
DEVELOPER

JUNE -

FINE GRAIN WORK

® Ultra fine grain

® Complete gradation

® No loss in emulsion speed

® Mazimum shadow detail

® Excellent for under exposures

® Economical: 32 oz. develops
17 rolls of 3S mm.

32 oz. bottle $1.10

FINK-ROSELIEVE CO. INC

109 W. 44th STREET NEW YORK CITY

CORRECT BXPOSURES

Subjects in Motion
il

Outdoor Pictures
Moazda or Photoflood
Ilmdj' and RELIABLE cau:uum
tlut REALLY E[MP ;:-
th Brownia to on‘é'imm
nnd you lnltnalli‘hl\ﬂa the CORRECT SETTINGS lor
Photoflood pectures or
jecta in Mation. Al}nvmsednldll what to do when usin
ive materials, ete. The editar of THE Aﬁmnys, Oluo't mo;;

G| lli convenient exposure ealculstor we
amateur who wants to make SURE OF EXPOSURES.” The Debunker 18 NOT so

5“ Now e Ywm' Lot uﬁE’ mw.um-l ‘Z.".:

2" x5 Useful anct to Instructiona
50 % 'd" “included with

printed &4 N _DEVICE natory sheet
e:eh Debunker Debunkers mailed WITHIN ONE HOUR
U.S. Coin Omly DON GRAF, 330Wes‘t42nd$t.MYork¢ﬂy

tures of filters,

from receipt of o

Devoted to Everything Photographic

We are proud of our new establishment, now
reputed as one of the largest and most complete
stores of its kind in the world. OQur aim is to
continue giving you endly service that is
unequalled and quality merchmdxse at unbeat-
able prices.

Penn's Gala Opening VALUES

Rolleicord F4.5 lens new model.................. $37.50
Reflecta Twin Lens Reflex F3.5 lens, Com-

pur shutter ...... i
Leica Model G F2 lens "ER case.
Contax Model II, F2 lens ER case

F1.5 Sonnar lens (ContaXx)..... 110.00
90 mm Leitz Thambar F2.2. 89.50
135 mm Leitz Hektor F4.5 69.50
90 mm Leitz Elmar F4.5...

28 mm Leitz Hektor F6.3, wide angle.
9x12 Zeiss Miroflex F2.7 Tessar....

Exakta Model B F2.8 Tessar...
Rolleiflex 6x6 F2.8 lens...........
85 mm F2.8 Zeiss Sonnar (Contax)..

Above items Like N

pt where

ALL MERCHANDISE SOLD SUBJECT
TO 10-DAY MONEY BACK GUARANTEE

Send for FREE Money Saving Catalog S-6

126 West 32ud. St.,

New York City

SCIENTIFIC AMERICAN

new film will replace the Fine Grain Super-
pan formerly supplied and which it doubles
in speed, though it cuts down the grain size
of the former film. Greater brilliance, anti-
halo protection, and a surface coating for
minimizing abrasion marks are other fea-
tures of the new film.
Until new cartons can be provided, Super-
pan cartons bearing the label “New Type”
r “Supreme” are being used and can be
identified as containing the new Superpan
Supreme.

ARrc LENS SHADE

CIENTIFICALLY designed for working

with or against the light, the Arc Lens
Shade ($1.00 to $2.00, depending on size)
has a unique, tapered shape, eliminating cut
corners. It is easily and firmly attached to
all standard lens mounts. Distributors claim
it will help to produce clearer, crisper pic-
tures, entirely free from lens flare.

ELECTRIC AGITATOR

HE Imperial Electric Agitator is de-

signed for the purpose of shortening
negative developing time. The agitator
($16.50) makes possible quick, positive, and
even agitation, scientifically controlling the
grain and resulting in precise, clear nega-
tives. The Imperial Agitator uses a mini-
mum amount of electricity and is made to
accommodate all miniature developing
tanks.

BAkELITE DEVELOPING
TrAYs

WO economical developing trays, con-

structed entirely of Bakelite molded and
designed to develop large-sized prints, have
recently been introduced. Solid and heavily
constructed to with-
stand considerable
abuse, the trays have
no reaction on the
developer and hypo
baths, and, being
chemical resistant,
they are unaffected
by the corrosive action of those chemicals.

CENTER-NUMBERING ON

Rorr FiLm

ERTAIN cameras now on the Amer-

ican market take twelve 2% by 2%
inch exposures on B2 or PB20 roll film; to
accommodate cameras of this size where
“window-watching” is required, the manu-
facturers of Superpan, Super Plenachrome,
and Finopan have provided these films with
center-numbering. This center numbering is
printed on the protective paper of the roll-
film so that as the film is wound through
the camera, the numbering will readily indi-
cate the proper spacing of the 12 exposures.

IMPERIAL MAGNIVIEWER

HE Imperial Magniviewer is a flexible

optical lens mounted on a universal
joint on the enlarger easel or retouching
table. The Magniviewer ($5.50) provides
better definition and greater accuracy, giv-
ing sharp, highly magnified images in true
proportion. It may be quickly and easily
fitted to the baseboard of any enlarger.
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GO BACK ANYTIME

WITH PERFECT PHOTOS!

Nothing more treasured than a set of
perfect photos of your days on the
stream or in camp. Be sure, this year,
that your photos are worth while . ..
all correctly exposed. Just take a
WesToN Meter with you, and thus
insure perfect exposures . . . worth
while pictures . . . every shot. The
WEsTON is compact, and simple to use
withany camera or film. Be sure to see
one at your photo dealer’s, or write
now for complete literature. Weston
Electrical Instrument Corp., 634
Frelinghuysen Ave., Newark, N. J.

TON

GET ACQUAINTED SPECIALS

Contaflex with F2
$109. 8x42 Leitz Bino
$76. 8x30 Hensoldt Sport Glass.
Midget Marvel F2.9 lens............
Rolleicord with C.Z. F3.5 lens.
V. P. Dolly with F4.5 lens.
Many Other Specials—TRADES ACCEPTED

FREE: Confidential List #1909A

U N I TED CAMERA  EXCHANGE

76 Chambers St., New York

PHOTOGRAPHIC
AlMANA(

manac——;i
(i) Rﬁeolnl 2"3&5’1
mont.

nte
Exmurﬁﬁ uldlu (4) va IDD

pages of ntl;rl and movie eamer; % enaes, enlnrg-
m t big savings and

ATLE UML\NTEE{} on 10 Day Money Back Trial. (Used o
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Super Sport Dolly

with a Dependable
Built-in Range Finder

HIS de Luxe model has a most dependable

built-in synchronized range finder operat-

ing on the split image principle as well as
a helical focusing mount. Well constructed and
beautifully finished, with leather bellows, self-
erecting front, optical eye-level view finder,
leveling piece, and hyperfocal distance table
etched in back. Practically two cameras in one
because you have your choice of two different
negative sizes. You can get sixteen pictures
15 x 214 inches or twelve pictures in the pop-
ular 214 x 214 inch size on a roll of standard
120 film.

With Schneider Xenar £/2.8 in Regular
Compur delayed-action Shutter, speeds
up to 1/250........coocoiiiiiiiel $65.00

With Schneider Xenar £/2.8 in Compur
Rapid delayed-action Shutter, speeds
up to 1/400. ..o $70.00

With Zeiss Tessar f/2.8 in Regular
Compur delayed-action Shutter, speeds
up t0 1/250.... oo $77.50

With Zeiss Tessar £f/2.8 in Compur Rap-
id delayed-action Shutter, speeds up to

Super Sport Dolly
(Regular Model)

A very popular streamlined miniature with ex-
tremely fast lens equipment set in a delayed-
action Compur shutter with speeds up to 1/250.
Has all the features of the model described
above except the built-in range finder.

With Meyer Trioplan f/2.9........... $35.00
With Schneider Xenar f/2.8.......... $47.50
With Zeiss Tessar f/2.8................. $57.50

Ask your dealer to show you the
Super Sport Dolly.

BURLEIGH BROOKS, Inc.

127 West 42nd Street, Dept. 276, New York City
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CAMERA ANGLES ROUND TABLE

JACOB DESCHIN, conductor of our “Camera Angles” department, will
answer in these columns questions of general interest to amateur photog-
raphers. If an answer is desired by mail, enclose a stamped, addressed
envelope. Queries should be specific, but Mr. Deschin cannot undertake
to draw comparisons between manufactured products nor to advise on
the purchase of equipment or materials—The Editor,

Q. I would like a filter but do not
know what color to get—red, yellow,
or green. I want it to use when taking
clouds and snow pictures, chiefly.
Which color would be the most satis-
factory?—D. S.

A. For all-around purposes it is generally
agreed that the medium yellow filter is the
most useful; if only one filter is wanted, this
is the one to get, for it will do practically
everything the average photographic work
requires—record clouds against a blue sky,
control the light in snow photography, cut
down the harshness of sunlit water, and
so on. One of its chief virtues is that it re-
quires only double the normal exposure
when using panchromatic film; even this
may be avoided simply by opening the ]Jens
wider by one stop. In most cases the nar-
rowing of the depth of field caused by the
larger opening will be of no consequence
since outdoor work usually calls for relative-
ly small stops.

Q. I would like to obtain a schedule
of the U. S. Scheiner ratings for the
following films (films are listed in re-
ply).—J. J. M., Jr.

A. As you probably know, films are rated
differently in daylight and tungsten light.
We shall, therefore, give both ratings as
reported in the most recently revised edition
of the booklet, “Practical Speeds of Films
and Plates.”

Eastman Standard (Kodak Daylight Tungsten

Regular) 17 13
Kodak Verichrome 20 16
Kodak Supersensitive Pan-

chromatic 23 20
Kodak Panatomic 19 16
Agfa Standard 18 14
Agfa Plenachrome 20 17
Agfa Superpan

(roll and pack) 25 24
Agfa Finopan 21 19

Q. I have a camera using 35-mm
film. I have had a little difficulty with
grain in enlarging, even though I have
used ................ developer in a film tank
and have followed instructions as to
time and temperature. Would there be
any advantage in using this same de-
veloper for only 4 or 14 the normal
development time and then using a one-
solution intensifier of the ..............
type to bring my films up to the re-

quired density? Would this solve the
grain problem for me?—E. B.

A. The developer you mention, while gen-
erally satisfactory for larger negatives, is
today held not to be suited for fine-grain
development. Many fine-grain developers are
available, in liquid form ready for use, that
will do a fine-grain job for you in fine style
if you will take just ordinary precautions
as to temperature and time of development.
Among the favorites may be mentioned
M.P.G., G.D.X., Infinol, Champlin 15, and
others. While we have not tried the experi-
ment you suggest, we doubt whether under-
development to the extent you mention, fol-
lowed by intensification, would be as effec-
tive, or even as easy, as simple, straight-
forward development in a regular fine-grain
developer. Besides, the intensifier you cite
has a tendency to introduce grain on its
own account if immersion is prolonged be-
yond a certain minimum,

Q. I would like to take instant post-
card size pictures that can be sold to
the posers on the street. The picture is
to be a direct photo without the use of
negative and is to be finished inside the
camera in about one minute. I can pur-
chase such a camera from a store-
keeper who cannot tell me how to use
it. I would appreciate information.—
A. B.

A. The camera you have in mind is de-
scribed and discussed on pp. 23 and 24 of
George H. Chappell’s little handbook, “The
Itinerant Photographer,” and full instruc-
tions for operating it may be had by writing
to The Daydark Specialty Company, Ben-
ton and Baldwin Streets, St. Louis, Mo.
The apparatus is called the “Black and
White Camera.”

Q. As a graduation present I asked
my parents for a new camera. The
choice was left to me. I wrote to the
various companies asking for their cat-
alogues but I was thoroughly lost. Will
you please explain to me what the
names given to the different shutters
and lenses mean? What is the signifi-
cance of the different focal lengths
(F:3.5, F:4.5, F:6.3, and so on)? Do
you think I would be capable of operat-
ing a miniature camera?—D. W,

A. Though lacking the advantage of your
personal acquaintance, we presume you
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possess the blessings of sight and the use
of your hands; for these reasons, nothing
stands in the way of your attaining pro-
ficiency in the operation of a miniature
camera. It is simply a matter of learning
what all the gadgets do and what part you
play in their doing it. However, from your
questions, we gather that the first thing you
ought to do is purchase or consult some ele-
mentary book on photography. You can
learn to operate a miniature camera in an
hour or less but that won’t do you any good
unless you know something about photog-
raphy. For example, take your question con-
cerning focal lengths, which you follow with
a string of lens speeds, the implication be-
ing that you have confused the latter with
the former. Since it is impossible adequate-
ly to treat your questions in the short space
allowed to replies in this department, the
best we can do is to say that, broadly speak-
ing and leaving aside all technicalities, the
focal length of a lens determines the amount
of subject-matter appearing on the negative
—the longer the focal length of the lens, the
smaller the amount of subject-matter ap-
pearing on the negative. Thus, a so-called
“wide angle” or “short focus” lens might
include the whole side of a room, but from
the same vantage point, a long or “tele-
photo” lens might include only the head and
shoulders of a lady sitting in a corner of
the room, while a “normal” lens, the one
ordinarily supplied with a camera, would
take in the entire lady, together with the
chair she is sitting on, as well as the fire-
place. The F: numbers you list refer to the
diameter of the lens as it relates to the focal
length of the lens; thus F:3.5 means that
the lens has a diameter 1/3.5ths of the focal
length. Shutters are principally of two types,
the -focal plane, so called because the shut-
ter operates directly in front of or on a
plane with the film, and the Compur type,
which operates between or behind the lens.

Q. Is it absolutely necessary to have
the darkroom completely dark when
printing or enlarging? I must work in
a closet which admits a little light
through cracks around the door and I
have been wondering if this is really
harmful?—]J. L.

A. Of course, the ideal is a light-tight
room, but you will find that the small
amount of light thus coming into the work
room will not reach the paper provided you
are careful to shield the paper by working
with your back to the door and using your
body as a shield.

Q. I seem to get good results with
my visual exposure meter for what is
known as “normal subjects” but where
the foreground is involved or holds
special detail which puts the subject
out of the normal class, I find that I
cannot use the values which I read.—
N. S. D.

A. By “normal subject” we presume you
refer to a subject in which the range of
tone is sufficiently long to permit the meter
to “average” the tones (reflections) from,
say, the position of the camera, and obtain
a generally correct exposure for the scene.
However, where it is desired to record a
“heavy” foreground or small detail, it is im-
portant that the meter be brought closer to
the object so that, as much as possible,
nothing is included within the angle of the
meter other than the specific object or small
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area in question. In this way, the only light
read is that coming from the segregated
subject. The reading you obtain in this way,
provided you do not permit the shadow

‘either of the meter or yourself to fall upon

the object, will be the correct one for the
particular subject, regardless of the posi-
tion of the camera.

Q. My camera uses 35-mm film and
has a lens of F:4.5 speed. What would
the speed of this lens be, relatively,
when using the new film made by Agfa
(Ultra Speed Panchromatic)? What
are the possibilities of my camera using
this film ? Are indoor snapshots at night
possible without the use of additional
light other than ordinary reading light?
—T. R. B.

A. Roughly estimated, the speed of your
lens under the circumstances would be in-
creased to somewhere between F:2 and F:
2.5. The great opportunities thus opened up
for users of cameras with lenses of F:4.5
are obvious and should go a long way to-
ward encouraging those persons who cannot
afford the higher priced lenses. Actually,
what it means is that an F:4.5 lens aided
by this film is the equivalent of the expen-
sive fast lenses. Of course, there are other
factors, such as the general quality and de-
sign of the lens, but the reference made here
is entirely to the speed at which an im-
pression is made on a film within a given
interval. With this film, indoor snapshots
at night by ordinary lighting are “pie” and,
generally, this film makes possible many
pictures that could not previously be made
at snapshot speeds. See also the discussion of
the ultra-fast films which appears in “Cam-
era Angles” in this issue. Suggestions for use
will be found there.

Q. Can you suggest a method for
quickly drying the grooved Bakelite
reel in which film strips are inserted
for tank processing, when it is desired
to develop one film roll after another?
—G. B. A.

A. After the film roll has been washed in
the tank and the negative strip hung up to
dry, take the reel apart, immerse the two
sections in very hot water, wipe the reel as
well as you can with a towel and expose
to the heat of a radiator or hot breeze fan.
The speed of drying will surprise you.

Q. In washing a strip of negatives, I
use ordinary cold water from the tap.
Whatever the temperature happens to
be, that is the temperature of the wash
water at that particular time. I use an
acid hypo fixing bath. Do you think
this method of washing is harmful ?—
J. A. D.

A. By all the gods of fine-grain develop-
ment, you are beyond redemption. Of course,
if your negatives are large enough, say 214 x
2Y; inches, so that you do not have to
worry too much about fine grain, the fine-
grain stricture that developer, fixer, and
wash water should all be of approximately
the same temperature may leave your re-
sults unscathed. However, a very cold wash-
ing, the temperature of which is consider-
ably below that of the fixer, will cover your
negative with a filmy, splotchy coating
which must be removed before the negative
strip is hung up to dry. But this is auto-
matically taken care of if you swab both
sides of the strip with a viscose sponge.

21/4x31/ inch

9x 12 cm.
Speed Graphics

Film Pack GCameras
GO CANDID

You’ll give your Speed Graphic,
9 x 12 cm. or 214" x 314” film
pack camera the convenience of
an expensive minnie when you
install a Kalart Synchronized
Range Finder. This compact ac-
cessory lets you take sharp-focus
pictures you’ve missed before—
those angle shots, the kind you
have to climb or crawl to get.
It gives your camera automatic
focus plus all the advantages of
man-size negatives. Always ac-
curate and dependable, the Kal-
art Synchronized Range Finder
makes the “‘guess focus” shots
things of the past.

Model K, $20.50 installed, now
available for 36 different 21/ x
31 and 9 x 12 camera and lens
combinations. Model G, $27.50
installed for 2V4 x 3V, 3l4 x
4Y4, and 4 x 5 Speed Graphics.
Special installation for 5 x 7
Speed Graphics and 9 x 12 Lin-
hof cameras, $32.50. Model G
adjustable for different focal
lengths.

NEW KALART
MICROMATIC SPEED FLASH
You’ll get the picture every
time with the Kalart Micro-
matic. Adjustable in time de-
lay by one-thousandths of a sec-
ond, making it possible to
match individual shutter varia-
tions and flash bulb character-
istics. Fits practically all cam-
eras, including Leica and Con-

tax. $13.50.

All Kalart Equipment made
in US.A. See your dealer or
write: The Kalart Co., Dept. S-G,
915 Broadway, New York, N.Y.

THE KALART syncHroNiZED
RANGE FINDER

e KALART CO.




TELESCOPTICS

A Monthly Department for the Amateur Telescope Maker
Conducted by ALBERT G. INGALLS

AST month’s discussions in this depart-
ment were rather on the light side,
hence this month we offer three items, two of
which will rate as advanced amateur tele-
scoptics. All three are by Kirkham. In the
first, he gives specifications for a Casse-
grainian telescope with a spherical secondary
instead of the usual hyperboloidal secondary,
in the second he gives data for designing
special eyepieces for the RFT ’scope, and in
the third something easier. Comments from
Kirkham’s letters suitably introduce the first
item: “The formulas for computing how
much correction to put on the primary mir-
ror to make it fit a spherical secondary mir-
ror instead of a hyperboloidal secondary are
not very terrible. The spherical aberration of
the secondary is computed first and then a
primary is designed to produce that much.
There is amazingly little difference between
the mirror which is necessary and a para-
boloid; it amounts to from 70 to 90 percent
correction, depending on the design of the
>scope. There should not be any observable
difference in the performance when the tele-
scope is used visually, and the job of de-
forming the tiny secondary mirror, which
Porter frowns on so much (ATM, p. 63), is
entirely done away with. The formulas are
not lying around anywhere that I know of,
hence I hereby present them, all worked out
and ready to apply. They are based on de-
velopments in series by the binomial the-
orem, and the processes of deriving them
would not be intelligible to any but a mathe-
matician, and would not be even very inter-
esting to another mathematician. These de-
velopments are on hand, and can be sup-
plied to any who care for that kind of thing.”

HE CasseGRAINIAN TELESCOPE WITH
SPHERICAL SECONDARY MiRrOR: “The
customary curves for Cassegrainian tele-
scopes are the paraboloidal primary and hy-
perboloidal secondary. As far as I know
nobody has ever raised the question of why
these curves are used instead of others which
might be easier to produce, or even better.
Probably the first Cassegrainian . telescope
was a revamped Newtonian, and the second-
ary was just naturally made to fit.
“Schwartzschild proposed the aplanatic
curves in 1905 and these amount to overcor-
recting both mirrors. Apart from increasing
the difficulties of construction, these curves
are a waste of time and effort, as far as vis-
ual instruments are concerned. As a matter
of fact, there is no very good reason for not
going the other way and removing some of
the correction from both mirrors. In chang-
ing the figure of the secondary to a sphere,
only a fraction of the correction must be
removed from the primary mirror. In the
usual method of testing a Cassegrainian
telescope with a flat, when the secondary is
yet uncorrected the entire telescope appears
overcorrected. Instead of overcorrecting the
telescope as a whole by correcting the primary
right up to the full parabolic form, and then
going backward by changing the secondary
to a hyperboloid, why not stop the correction
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of the primary at just the right point so that
no correction at all will be necessary on the
secondary? It can be easily finished up
spherical by means of the King test, or by
polishing the tool enough to show fringes in
monochromatic light, and it will generally
be impossible to tell any difference in visual
observation between a telescope with these
curves and any other curves.

“In Figure 1, if we place a light source at
F’, the focus of a Cassegrainian telescope
having a spherical secondary mirror, a mar-
ginal ray will diverge and fall upon the rim
of the secondary at H’, from whence it is re-
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Figure 1: Sph. Secondary Cass
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flected to the rim of the primary mirror at H,
and making an angle u’ with the axis. If the
ray is traced backward along the dotted line,
it will cut the axis at a distance b from the
apex of the secondary mirror. The longi-
tudinal spherical aberration is b-p. We
shall designate this spherical aberration by
a, and it can quite easily be shown that
’ ’ 2 2
a=-(F2)2 o
R'-2p'] R
where R’ is the radius of curvature of the
secondary mirror, ' the radius of its mar-
ginal zone, and p’ the distance of focus F’
from the apex of the secondary mirror.

“Now, obviously, if the primary mirror
has this same amount of aberration, then
the telescope will be corrected as a whole.
If we designate the radius of curvature of the
primary mirror by R, the radius of its mar-
ginal zone by r, and compute @ from the
above formula, we may write
e = —-4Ra/r*=undercorrection (2)
and the percentage of correction necessary
for the primary mirror is
100 (1 - e) = percentage correction  (3)
The quantities @ and e are computed only
for the marginal zone, and the percentage
found for (3) holds for all zones of the
mirror.

“If we designate the radius of any zone
of the primary mirror by y, then a parabolic
mirror tested at center of curvature has the
knife-edge or grating movement (assuming
the pinhole remains fixed)

A=19*R (4)
as every amateur knows. If we want to make
a Cassegrainian telescope with a spherical
secondary mirror, then the knife-edge or
grating motion is simply the percentage of
y*/R given by formula (3), or to state it all
together
4, = (1-e)¥'/R )
and one has only to apply this correction
to the primary mirror, with the assurance

that the secondary mirror will fit if left
spherical.

“A WORD OF CAUTION TO NON-
MATHEMATICAL READERS: These for-
mulas are derived according to the conven-
tions of analytical geometry, which is coming
more and more into practice, and it is nec-
essary to bear in mind that, after making a
drawing of the telescope such as Figure 1,
R and R’ are positive if their center of
curvature lies to the right of their surface,
and negative if to the left. Likewise, p or p’
will be positive or negative according as
they lie to the right or left, respectively, of
the surface. As an example, p’ in the figure
is negative.

“I have felt for a long time that amateurs
have been overlooking a good bet with
these ‘elliptical Cassegrainians’, as the chief
difficulty in producing a compound tele-
scope has always been the satisfactory fig-
uring of the secondary mirror. As a mat-
ter of fact, this is about the only real
difficulty given by Porter on page 62 of
ATM as a basis of his ‘and why not to’.
I might add, however, that the idea was
suggested to a Tacoma amateur some time
after this theory was worked out by a
member of the Lick observatory, and upon
investigation, I understand further that Dr.
J. A. Anderson suggested it two or three
years ago, and expressed the thought that
he would like to see it tried.

“There is another interesting possibility.
The primary mirror formed by this formula
will not be exactly an ellipsoid, but
Schwartzschild has shown that mirrors of
reasonable sizes conforming to these kinds
of formulas differ from ellipsoids only by
very small fractions of a wavelength. The
direct focal test could therefore be applied,
and a complete Cassegrainian telescope
produced with no necessity for zonal mea-
surements whatever, making the job on the
whole much easier than the ordinary New-
tonian job.”

HE idea of a Cass of this unusual type

turns out, on investigation, to be older
than is mentioned above; evidently it is
quite aged, in fact. Kirkham, however, hit
on it independently. This happens again
and again. With thousands of new and en-
thusiastic recruits to telescoptics, it is not
even remarkable that many a man has a
bright idea that someoné had in his grand-
father’s day. Your scribe recalled that Dall,
of England, proposed a similar idea in the
Journal of the British Astronomical Asso-
ciation in 1932—a monthly which, by the
way, often contains most interesting dis-
cussions of telescoptical subjects—and that
he had also discussed it in private letters
in the same year. But he never published
the details. However, as an amenity, since
Dall was known to have made three such
Cassegrainians of this type, Kirkham’s paper
was shown to Dall before publication, and
Dall at once voluntarily surrendered any
special claim to ownership. Kirkham, when
then shown Dall’s early correspondence, ask-
ed that mention be made that the method
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suggested in his final paragraph is the
same as the one Dall had described in that
correspondence with your scribe. This kind
of mutual courtesy is a pleasing relief, con-
sidering that many a telescoptician, on
learning that another had been trespassing
on one of his pet preserves without by-your-
leave, has growled and given the other fellow
the dog-eye. Verily, your telescolumnist
knows, because he has so often stood at the
focal point of numerous tilts of this kind,
this being the exact point at which the
brickbats cross.

ECOND item by Kirkham is also intro-
duced by informal comments from his
letter of transmittal: “Let me join with
others in the opinion that one of the best
things that has yet hit amateur telescope
making is the RFT and, in connection
with this, altogether apart from the spheri-
cal Cass problem, equation 2 of the above
Cass paper can be used for deriving the
proper amount of overcorrection for an
RFT mirror to compensate for spherical ab-
erration of the eyepiece, which is very con-
siderable at f/3 or f/4. A Huygenian ocular
has an unpermissible amount of aberration
when you get above f/10. A Ramsden be-
gins to gum up the image at about f/5, and
therefore an RFT cannot possibly work its
best unless something is done about the
spherical aberration of the eyepiece. It
amounts in some cases to 50 percent or
more overcorrection.”

YEPIECES ror TtHE RFT: “In the
past, it has seldom been necessary to
apply eyepieces to objectives of greater
aperture ratio than about f/8. A Huygenian
eyepiece of 1”7 focal length has about .02”
longitudinal spherical aberration at f/8—
quite enough to interfere with the per-
formance of a first class, fully corrected
mirror. Most of us have avoided this diff-
culty simply by asserting that Huygenian
eyepieces are no good with reflecting tele-
scopes, and using Ramsden eyepieces. A
characteristic Ramsden eyepiece has been
found to have about .006” aberration at f/8,
which in practice is altogether negligible.
“The commonly accepted aperture ratio
for RFT seems to be f/4 (for reflectors),
and it now becomes necessary to see what
happens to the eyepiece aberrations when
called upon to handle such wide cones of
rays. While eyepieces can be designed to
have no spherical aberration at all, it is
never practical to do so. The whole beauty
of the RFT plan is in obtaining a wide field
as full of stars as possible. Eyepieces have
other aberrations much greater than spheri-
cal aberration, which have to be kept within
limits. An ocular has quite a job to per-
form if it gives a moderately wide field of
view free from excessive astigmatism, dis-
tortion, and curvature, and it is generally
impossible to make the eyepiece free from
spherical aberration and at the same time
keep these other errors within workable
limits. The things one would have to do to
an ocular to free it from spherical aberra-
tion and some kinds of color errors are
directly opposed to what is needed to keep
the astigmatic and other color errors within
the desired limits. When the objective is of
very short focus, it becomes absolutely nec-
essary for it to be overcorrected an amount
corresponding to the eyepiece longitudinal
aberration if most satisfactory results are
to be obtained.
“It can be shown by a somewhat lengthy
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$3, 6” $4.

for a month.

SPECIAL TELESCOPE KITS. 2 discs of glass, 8 grades
of abrasive, pitch, rouge, AN EYEPIECE, AN ALU-
MINIZED DIAGONAL, complete instructions. 4”7 size

PORTABLE TRIPOD AND MOUNT for 6” telescope.
Rigid, easily packed, altazimuth, no counterweight
needed. Moving parts brass. Ready for your tube....$10.

FOR ACCURATE FOCUSING. Spiral adjustment fit-
ted to our aluminum eyepieces. 1%4” OD unchanged.
Send in your Pierceoculars for this refinement. Price $1.

SELL YOUR TELESCOPE, mirror, camera or other
article. Send $1 and 25 word advertisement for our
SALES SERVICE SHEET sent out with all catalogues

We are headquarters for telescope makers’ supplies. Write for catalogue.
TWENTY YEARS OF EXPERIENCE TO HELP YOU
John M. Pierce ¢ 11 Harvard St. e Springfield, Vermont

2035 Ashby Avenue

SCAN SUMMER SKIES

with a TINSLEY Four Inch Portable Reflector. Tripod of Alumi-
num, adjustable in height; Parabolic Mirror of Pyrex coated
with Aluminum; complete with three Eyepieces............ $134.00
Wath  CASE..o oo $165.00

Send six cents for Illustrated Catalogue giving full details of
the above instrument and many others, sizes 4” to 20”; also a
complete line of Supplies for the Amateur Telescope Maker, the
best in quality at most reasonable prices.

TINSLEY LABORATORIES

Berkeley, California

—TELESCOPE MAKERS
KITS—~OUR SPECIALTY

BETTER QUALITY, PRECISION WORKMANSHIP,
LOW PRICES. MONEY-BACK GUARANTEE.

COMPLETE Two 6” glass discs, correct $375

thickness, sufficient abra-
sives, tempered pitch, rouge, instructions, etc. With
“Amateur T Making”’ $6.25

PYREX KITS—6"—$5.50, 8”—$8.00

ALUMINIZING

OPTICALLY CORRECT FINISH
6"—$2.50 8”"—g3.50

Other Sizes Proportionately Priced
MIRRORS TESTED FREE OF CHARGE

PYREX MIRRORS MADE TO ORDER
PRISMS—EYEPIECES—ACCESSORIES

Fi h de, 33" long, 2”
PERISCOPES dir;m(:]mm; euuinme:tn:gl%"
nr:‘smiﬂl"rntnt. prism, 42 mm. achr. lens
an .L.

e . Ramsden eyenieét:’Esé?:dL. $10.00

FREE catalog Telescopes, Microscopes, Binoculars,
etc. Instructions for Telescope Making, 10c.

PRECISION OPTICAL SUPPLY CO.
1001 E. 163rd Street New York City

ALUMINIZING

NEW SURFACE-HARDENED ALUMINUM

with greater resistance to mechanical abra-
sion and uniformly superior in reflectivity
at the same reasonable prices maintained

in the past.

Coating Prices: 4”—g1.75, 5”—g2.00, 6”
—3$2.50, 7”"—$3.00, 8”"—$3.50, 9"—
$4.25, 10”"—$5.00, 11"—$6.50, 12”"—

$7.50, and 1214”—g8.00. Larger sizes up

COATINGS

to 36 inches in diameter on request.

Diagonal Coatings for diagonals of the fol-

lowing widths:

1%"”—50¢, 114”—60c, 1%,”"—75¢, 2”
—$1.00, 225"—§1.25 and 3”"—§1.50

LEROY M. E. CLAUSING
720 Greenwood Ave.

Wilmette, Ill.

4 inch “ALL-IN-ONE” kit
6 inch “ALL-IN-ONE” kit
8 inch “4LL-IN-ONE” kit

C. W. JAMER

$2.00
$3.00
$6.00

10 inch “ALL-IN-ONE” kit $10.00
Send $1 deposit with order—balance C. O. D.
Unbeatable Quality e Unbeatable Prices ® Compare Either!

BOX 4

JAMER’S “ALL-IN-ONE” KITS

Contain finest annealed, edged and bevelled tool and mirror blanks.
We use only new glass. CORRECT thickness. Carborundum powders,
fine emery, rouge, synthetic white pitch (better than natural pitch),
and one fully polished diagonal. Also the only COMPLETE and
AUTHORITATIVE instruction book—"Amateur Telescope Mak-
ing” edited by A. G. Ingalls—500 pages, profusely illustrated. Kits
may be purchased with or without this book but we supply no other
instructions for making reflectors because it is impractical for the be-
ginner to hope to make a perfect mirror without it.

with book §5.00
with book $6.00
with book £9.00

with book $13.00

BAYSIDE, N. Y.
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\ LOMARA

HANDY ¢ PRECISE
Various models
magnify
15x to 1410x
$7.50

and up

For all types
of research
work, athome,

in the labora-
tory and afield.
Will serve the
engineer, medical
man, chemist, bio-
logist, botanist, etc.
Scientific instru-
ments with excellent
optical system,
Electric lamp attach-
ment can be supplied.

For detailed information address

Dept. S.4.-6

C. P. Goerz American Optical Co.
317 EAST 34th STREET NEW YORK
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calculation that an ordinary Ramsden eye-
piece of 1.14” focus, when used with a
fully corrected parabolic mirror of f/4 focal
ratio, has almost exactly the maximum per-
missible amount of spherical aberration, so
that a star right in the center of the field
will not appear to be larger than if the
error were absent. We must not jump to the
conclusion, however, that the state of af-
fairs is therefore satisfactory. There are
six other major errors which, when taken
all together, will run the total error of the
system way over the limit, especially in the
edges of the field. It is easy to see that,
if the one error uses up every bit of avail-
able ‘tolerance’ for a star most favorably
situated, there is no hope at all for stars
to look like more than dirty spots at a dis-

A
FIRST POSITION
OF GRATING

SECOND POSITION
OF GRATING

The New
Springfield
Mount

Working Drawing 6”—
8” friction drive $ .50
Working Drawing 10”—
12” gear drive $1.00

These Mounts may be
purchased in parts or
completely assembled.
Easy terms can be ar-
ranged on complete
mounts.

Ramsden Eyepieces precision made.................. $4.00 each

Special Offer
6” Mirror Kit, consisting of 5 grades finest
abrasives, pitch and rouge obtainable, %"
thick mirror blank and the book ‘“The
Homemade Telescope” by Decker, M.E.,
all for $4.00. Other sizes proportionately
low.

For complete list of supplies, mirror kits, eye-
pieces, etc., write to
DONALD A. PATCH
38 Crescent Street Springfield, Vermont

KITS OUR SPECIALTY

4" kit..§ 3.00 ‘ Pyrex....§ 4.25

6" kit.. 3.75 Pyrex.... 5.75
8” kit.. 6.75 Pyrex.... 8.50
10” kit.. 10.00 Pyrex.... 13.95
12” 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 free catalogue)

M. CHALFIN, 1425 Longfellow Ave., New York, N. Y.

Figure 2: RFT eyepiece data

tance of 15° to 20° from the center. On the
other hand, it is quite simple to overcorrect
the primary mirror sufficiently to bring this
large central error to zero, so that we have
all the tolerances left to take care of the
other aberrations about some of which ab-
solutely nothing can be done.

“In most cases, this method gives a rather
close approximation to an ‘aplanatic tele-
scope’. Since coma is the principal part of
the aberrations of a reflector after spherical
aberration is eliminated, the plan increases
the general usefulness of the system as a
whole far beyond what could be hoped for
if it were possible or practical to obtain
eyepieces free from spherical aberration.
The faults of the eyepieces indeed turn out
to be a blessing in disguise.

“In order to figure a mirror so that it will
have a certain predetermined amount of
spherical aberration, it is necessary to know
how much the knife-edge must move in
measuring the different zones. It is not
difficult to show that, calling the radius of
curvature of the mirror R, the desired
amount of aberration @, and the diameter
of the mirror d, the amount of overcorrec-
tion necessary is

e = Ra/d?
If we denote the radius of the zone we wish
to measure by ¥, then the knife-edge shift
for this zone is

1+ e)y*/R
instead of the old formula

¥*/R

which corresponds to a paraboloid. In these
formulas, the aberration @ is considered
positive when the marginal rays come to a
focus closer to the eye than the axial rays;
that is, when the Ronchi bands behave, in
testing the eyepiece by the method about
to be given, like those of an oblate spheroid.

“In practice, a is the amount of aberra-
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tion of the eyepiece to a bundle of rays
which pass straight through it. If first class
eyepieces are purchased from a reliable
dealer (at a fair price!) he may in some
cases be able to furnish the telescope maker
with exact data as to the amount of aber-
ration of his oculars. In case of oculars of
known construction it can be found very
exactly by ray tracing, using the formulas
given in many optical books. For Ramsden
eyepieces of about the usual form, having
two lenses separated about three-quarters
of the focal length of the entire ocular,
neither of which is a compound lens, a
sufficiently exact working guess is ¢ =
.018f,, where f, is the focal length of the
eyepiece, provided that the objective has
a focal ratio of f/4. If the particular Rams-
den eyepiece differs much from the stand-
ard ones described in ATM by Hastings
and others, the formula will be quite worth-
less.

“The aberration can be found quite ac-
curately by experimental methods requir-
ing no special equipment not already pos-
sessed by the mirror maker. Figure 2 repre-
sents a Ramsden eyepiece being tested for
a. A stop S, is made exactly the size of the
exit pupil of the completed ’scope, and plac-
ed exactly in the center of the eye-lens as
shown. It is then turned toward a distant
streetlight, and a Ronchi grating placed at
F, with the eye just behind. A round spot
of light will be seen, just as in testing a
mirror at center of curvature, and it will
be crossed by the Ronchi bands in exactly
the usual way. It is more than a safe bet
that the eyepiece will have positive aber-
ration, and the appearance will be that of an
oblate spheroid. It is necessary only to meas-
ure the aberration by King’s test, viz., by
finding alternately where the grating must
be placed to make V in B, Figure 2, equal
to ¥ in A, Figure 2. The longitudinal shift
necessary is equal to a for that particular
eyepiece and exit-pupil. If a couple of thin
wires are stretched equidistant from the
center, across the stop S,, they will be
plainly visible like ruled lines across the
spot of light, and will be very convenient
reference marks to go by in judging the
position of the Ronchi bands. In the first
place, adjust the grating to make the bands
coincide with the wires in the center (V),
and then move the grating longitudinally
until they coincide at the edges (/). The
shift will be equal to a. The wires should
not be more than one-third the diameter
of the stop S, apart, preferably somewhat
less.

“What kind of eyepiece is recommend-
ed for RFT use? Nothing will be found to
have much advantage, if any, over the
Ramsden ocular of about the usual design,
but by all means obtain a first class one.
The only really outstanding fault of these
oculars is the color error. This can be prac-
tically eliminated by several methods with-
out changing the general design of the
Ramsden ocular very much, since it is so
satisfactory in other respects. The writer
has found that the substitution of special
glasses instead of the original crown glass
can be made to reduce the error almost to
the vanishing point. The Konig ocular is an-
other entirely satisfactory revision of the
Ramsden. It is sold under many names by
different makers, and is often designated as
the ‘Achromatic Ramsden’. It has a com-
pound eye-lens made of crown and flint
glasses of almost the same refractive index
but widely different dispersions. It is not



JUNE - 1938

to be confused with the ordinary Kellner
ocular, which is not at all satisfactory. All
these eyepieces have about the same cen-
tral spherical aberrations and longitudinal
chromatic aberration, however.

“Most first-rate manufacturers make oc-
ulars of truly wonderful character, not all
of which are satisfactory for use with very
short focus objectives.”

AST October this magazine published an
outstanding article in which most
human beings were divided into extraverts
and introverts, the extravert being a prac-
tical-minded, direct-acting, go-getter of a
fellow who wants results as quickly as pos-
sible and is impatient of theorizing that
lacks application, while the introvert finds
his fun in thinking. Amateur telescope
makers can similarly be divided into ex-
travert and introvert types. The extravert
mainly wants a telescope and is impatient
of any kind of foolishness like stopping to
philosophize about the whichness of the why
as he proceeds to make one, while the in-
trovert, who is probably in the majority in
this hobby, largely regards the whole job
as a good excuse for all sorts of brain
racking about such intrinsically interesting
things as the following, by Kirkham:

“The amount of glass to be removed in
paraboloidizing a mirror varies with the
cube of the diameter of the mirror, if the
focal ratio is the same in both cases. You
have to tear out eight times as much glass
in figuring a 12” mirror as you do in figur-
ing a 6” mirror, provided that the figuring
is done in the center zones of the mirror,
and nothing is removed from the edge.
Furthermore, the amount of glass removed
varies inversely as the cube of the f num-
ber. For example, you have to remove
2x2x2 = 8 times as much glass in figuring
an f/4 mirror, as in figuring an f/8 mirror.
It’s quite interesting to note that you have
to scrape off 64 times as much glass to
figure a f/4, 12” mirror as you do when you
figure a 6”, f/8 mirror.

“When you figure a 6” mirror, of 48"
focus, you have to remove .000,108 cubic
inch of glass. If all of this was in one
chunk, it would make a cube .0477 inch
square, or about 1/21”, which looks like a
lot more than one would imagine. There
is another way to figure a mirror; that is,
to leave the middle untouched and remove
glass from the outer zones. This method
involves removing exactly twice as much
glass. The size of the representative cube
of glass (1/21”) wvaries directly as the
diameter of the mirror, and inversely as
the f number. Hence, a 6”, f/4 mirror would
have a cube of glass 2/21” thick removed
in figuring. A 12", f/4 mirror would have
a cube 4/21” removed.”

With the above, “Kirk” included a formal
proof, but this contains too many integra-
tion signs and too many formulas to pre-
sent here; interested readers may, how-
ever, borrow it from ye scribe.

In a private letter Kirkham writes: “The
average amateur will do well to forget about
‘super-colossal-ultra-hyper’ oculars and get
a real, grade A, plain Ramsden. And then,
if someone feels he simply must go high hat,
let him go after an achromatized Ramsden
and, incidentally, prepare to part with some
real kale. It takes a real optical designer just
to pick out a suitable ocular for special pur-
poses like RFT.”

STELLAFANE convention, Sat. Aug. 6.
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New U. S. Navy Altimeters

(Can be used as Barometers)

Manufactured by Tay-
lor Instrument Com-
pany. Original cost
$70.00.Range0—20,000,
0—30,000 ft. Compen-
sated. Diameter, 334 in.
face—Overall 45 in.

Limited amount$5°oo
at each

Bausch & Lomb Navy Telescopes

Said to have cost in excess of $130.00

An excellent finder, 7 lenses, achromatic tele-
scope tube, erector draw tube and eyepiece
draw tube. Excellent for spotting game. Object
Lens 2”; magnifies 3 to 10 power; Exit pupil
0.2" to 0.09”; Eye Lens 15/16”. Cross Hairs.

Angular fleld 3°30" to 20°;
image. All bronze.

Erect $12.5°

PrismaticRifle 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. Complete
with mount_and oak leather case (not shown). $7.50
Regular Price $38.00. Now

Navy Light-
weight Y5
Mile Portable
Searchlight

Cast aluminum &
bronze housing.
Complete with car-
rying case. Mangin
type parabolic glass
reflector. Made by

. E. and Nat’l
XRay. 5 inch diam-
eter. Complete with
choice of 6, 12 or 32

volt lamp. 54,95

See also our former advertisements in previous issues for other items.

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

84 West Broadway

Fluorescence Outfit $2.50 Complete

Ultra Violet Argon bulb, with aluminum finished reflector on lamp of modern
design. Heavy felted base, 11 inch flexible arm with standard turn-button socket
and 6 inch approved cord and plug. Finished in antique bronze. Outfit is complete
with fluorescent Uranium glass sample and full instructions. Weight packed 5 1bs.
Plugs into any 110-120 volt A.C. or D.C. circuit.
Remit with order. Include postage from your zone, otherwise Express Collect. No
Stamps. No C.0.D, Separate instructive and informative folder about U. V. for 10c.

Scientific and Laboratory Apparatus

HARRY ROSS
New York, N. Y.

SOLID OCULAR—13"” efl

ATEMSCO OCULARS

Approved and used from coast to coast for the third year. Fibre Lens
cells—Brass mounted—diameter 114 inches.

RAMSDEN TYPE—1"—1"—14" ef]l oculars % $l h
eac

FREE with every order amounting to $3.00 or more
An ATEMSCO single lens terrestrial ocular

AmATEUR TELEscoPE MakERs SuppLy Co.
Box 213, FLusuine, N. Y.

Keep in Touch With the

Latest Astronomical Events
Send 10c for a sample copy of
* THE MONTHLY

STAR FINDER
Yearly Subscription $1.00
ROCKEFELLER CENTER OBSERVATION ROOFS
30 Rockefeller Plaza New York, N. Y.

Build a Telescope

Write for Prices on Finished Mirrors—
Newtonian or Cassegrain.
Also Parabolizing.

F. L. FRAZINE
1016—17th Ave. North—St. Petersburg, Fla.

*

*

**

Write for
Information

The UNIT SKY MAP - - - 50c *uthrsde
[ Observations of the Planet Mars................... Price, 75c

Familiarize yourself with markings and be prepared to observe the 1939 opposition
Blue Prints for Sliding Roof Observatory—3$1.00

Achromatic Objectives in Brass Cells
215"
H. B. WEBB, 9251—173rd St., Jamaica, N. Y.

.. .$20.00, 315" ... .$25.00
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TRADE MARKS

AND

UNFAIR
COMPETITION

By ORSON D. MUNN

A TrADE MARK is an intan-
gible asset of a business, yet
its actual value may grow so
large that it becomes the very
foundation on which depends
the whole structure of the
business. Because of this fact,
every business man should
have available such informa-
tion on trade marks as will
enable him to judge with a
fair degree of accuracy the
desirability of any mark
which he may be consider-
ing.

Here, in one handy vol-
ume, written in non-legal
terms, is a simple yet com-
prehensive interpretation of
the Federal statutes and the
body of common law relat-
ing to trade marks and un-

fair competition.

Price $1.00 postpaid

Published by

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

CURRENT BULLETIN BRIEFS

(Bulletins listed as being obtainable through Scientific American can be supplied only by mail)

Licut Fivters, by K. Brandt, is a 48-page
pocket-size booklet, thoroughly illustrated
with photographs and drawings, telling the
whole story of the filter problem in am-
ateur photography. It tells what filters do
and how they do it; it tells what filters to
use under certain conditions and how to
use them. American Photographic Publish-
ing Company, 428 Newbury Street, Boston,
Massachusetts.—50 cents.

Your Eves ano How THEY Funcrion is a

pocket-size booklet which gives the ele-
mentary facts about eyesight. It discusses
the eye and how it works; eye defects and
how they are corrected; modern lenses and
their advantages. It shows the advantages
of the better vision which can be obtained
through the proper application of optical
science. Write for Bulletin 6384, Scientific
American, 24 West 40th Street, New York
City.—3 cents.

PrincipLEs AND MeTHODS OF TREE-RInG

Anavrysis, by Waldo S. Glock, is a Car-
negie Institution of Washington publica-
tion, with 100 pages of text and numerous
illustrations, containing a detailed exposi-
tion of the noted Douglass method of dating
prehistoric  archeological discoveries by
means of tree-ring sleuthing. It also con-
tains much pertinent data on the interpre-
tation of tree-rings in general for those not
immediately interested in archeology.—
Carnegie Institution of Washington, Wash-
ington, D. C., $2.00 (paper), $2.50 (cloth).

THIRTY-MILE EYEs IN SixTy-MiLE CaARs dis-

cusses one of the common causes of auto-
mobile accidents—defective eyesight. Sta-
tistics show the cost of being careless about
your eyesight, as applied to the operation
of motor vehicles. This cause is compara-
tively easy to remedy; the booklet tells
how. Write for Bulletin 638B, Scientific
American, 24 West 40th Street, New York
City.—3 cents.

BrLasTERS’ HANDBOOK is the ninth edition
of a 28l-page pocket-size volume, well
illustrated with drawings, discussing prac-
tically every conceivable phase of blasting;
for engineers, miners, farmers, and so on.
Complete index. E. I. Du Pont De Nemours
& Company, Inc., Advertising Department,
Wilmington, Delaware.—$1.00.

WiLLsoN ProbpucTs FOR INDUSTRIAL SAFETY

is something more than an ordinary cata-
logue. It describes and illustrates industrial
safety devices such as goggles, respirators,
fume and smoke masks, welding helmets
and shields, and so on. Its 34 pages are a
veritable guide to personal safety in many
industries. Write for Bulletin 638C, Scien-
tific American, 24 West 40th Street, New
York City.—3 cents.

SERVICES OF THE NATIONAL BUREAU OF

STANDARDS TO THE CONSUMER contains
numerous illustrations of equipment and
devices used at the Bureau to evaluate

commodities commonly purchased by the
consuming public. The text includes brief
items telling what has been done to im-
prove such varied products as automobiles
and dental products, electric lamps and
shoes, insulation and tableware, and many
other things. Information is also given about
the establishment of commercial standards
and simplified practice recommendations
covering many commodities of consumer in-
terest. National Bureau of Standards, Wash-
ington, D. C.—Gratis.

InpusTRIAL CAPACITOR MANUAL deals with

ratings, required capacities, power fac-
tors, and other engineering and servicing
aspects of motor-starting capacitors. Simple
self-calculating charts are included for
solving the necessary mathematical prob-
lems. Write for Bulletin 638D, Scientific
American, 24 West 40th Street, New York
City.—3 cents.

THERMAL SPRINGS IN THE UNITED STATES,

Geological Water-Supply Paper 679-
B, describes the different hot springs and
their geology, with maps. -Superintendent
of Documents, Washington, D. C.—35 cents
(coin or money order).

Do You Know? is a collection of short

pithy paragraphs regarding railroad sta-
tistics, attractively printed and bound in
pocket size. For example: “. . . that the first
‘Stop! Look! Listen!” sign was drawn in
1884 . . .” “. .. that the employees of the
American railroads earn and spend two
billion dollars a year for the needs of their
families . . .” “. . . that the speed of freight
trains has been stepped up 50 percent in
recent years . . .” Write for Bulletin 638E,
Scientific American, 24 West 40th Street,
New York City.—3 cents.

THE LARGEST STREAMLINERS IN THE W ORLD

is a circular giving the technical details
of many of the streamlined trains now in
operation. Pullman-Standard Car Manufac-
turing Company, 79 East Adams Street,
Chicago, Illinois.—Gratis as long as limit-
ed supply lasts.

SHourp Huseanps Keep House? is a 32-

page illustrated booklet that explains
how research and the manufacture of steel
has helped to make possible a large amount
of attractive labor-saving home equipment.
It also tells how to take care of this equip-
ment—kitchen ranges, refrigerators, bath-
room equipment, cooking utensils, and so
on—in order to get the best service from
them. Write for Bulletin 638F, Scientific
American, 24 West 40th Street, New York
City.—3 cents.

PicroriaL CHARTS AND MaPs is a catalogue

of available charts which cover such sub-
jects.as geography, population, crime, med-
icine, and so on. It will be of particular in-
terest to instructors and lecturers. Pictorial
Statistics, Inc., 142 Lexington Avenue, New
York City—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., Sc.D.

New York Bar
Editor, Scientific American

REAL TEETH

UT of the mill of the present session of
the Seventy-fifth Congress has come a
piece of legislation which, because of its
importance, warrants much more publicity
than it has so far received. The legislation
in question is in the form of an amendment
to the Federal Trade Commission Act and it
represents a radical increase in the power
of governmental supervision over business
practices.

Heretofore the Federal Trade Commis-
sion has had the power to restrain unfair
methods of competition in commerce. In
construing the power of the Commission the
courts have held that the Commission could
prohibit only those unfair business prac-
tices which were used in competition with
other persons engaged in commerce. If no
competition existed the Commission could
not act even though business practices which
were unfair and deceptive to the public
were employed.

Under the new Act the Commission is not
only empowered to restrain unfair methods
of competition but also “unfair or decep-
tive acts or practices in commerce.” Accord-
ingly, it will no longer be necessary for the
Commission to prove that the party pro-
ceeded against is engaged in competition
with other persons.

A significant innovation in the new Act
is to be found in the provision that here-
after it shall be an unfair and deceptive act
to disseminate any false advertisement by
mail or in interstate commerce or under
certain other circumstances for the purpose
of inducing the purchase of any food, drugs,
medical or surgical devices, or cosmetics.
The Federal Trade Commission is specif-
ically empowered to restrain the dissemina-
tion of such false advertising. Under certain
prescribed circumstances the dissemination
of such false advertising is a misdemeanor
subjecting the violator to a fine of not more
than $5000 or to imprisonment for not
more than six months, or both.

The Act also makes important changes
in the procedure for reviewing and enforc-
ing the orders of the Federal Trade Com-
mission. Heretofore, the orders of the Fed-
eral Trade Commission were not self-
enforcing but it was necessary for the Com-
mission to apply to one of the United States
Circuit Courts of Appeals for an injunction,
and when such an application was made
the court had full power to review, affirm,
modify, or set aside the order which the
Commission sought to enforce. Under the
new Act the party proceeded against has
the right to appeal to one of the Circuit
Courts of Appeals. However, if no appeal
is taken within the prescribed time, or

where the order of the Commission is af-
firmed by the courts, the order becomes
final. Any person violating a final order of
the Commission becomes liable to a civil
penalty of $5000 for each violation, which
may be recovered in a civil suit instituted
by the United States. In brief, the new Act
provides the Federal Trade Commission with
real teeth.

Lyrica. MinD

N a recent suit for copyright infringe-

ment based upon the copyright of a popu-
lar song, the defendant contended that there
should be no award for damages because
the lyrics of the song were salacious. In sup-
port of its contention the defendant offered
to introduce evidence as to the meaning of
the words of the lyric, in the mind of the
author. The court held that the meaning of
the words to the author was immaterial and
held that evidence bearing on this point
should be excluded from the case.

DiSsCLAIMER

NDER the patent statutes as construed

by the courts, a patentee is required
either promptly to file and prosecute an ap-
peal or to file a disclaimer in the Patent
Office, where one or more of the claims of
his patent are declared invalid by a court
of competent jurisdiction.

A disclaimer is a formal disavowal of those
portions of the patent which really do not
form part of the patented invention but were
claimed in the patent through inadvertence,
accident, or mistake. The failure to comply
with the disclaimer statute as construed by
the courts results in the patent being void
and unenforceable.

In a recent suit for patent infringement
the District Court held that one of the claims
of the patent was invalid. The plaintiff filed
an appeal to the Circuit Court of Appeals
within the time prescribed by statute, but
the defendant charged that the plaintiff
failed diligently to prosecute the appeal,
and contended that, accordingly, a disclaimer
chould have been filed in the Patent Office.
The Court found that at about the time of
the entry of the decree which adjudged the
claim to be invalid the patent had expired.
The Court pointed out that one of the pur-
poses of the disclaimer statute was to relieve
the public against an asserted monopolistic
right which had been patented without justi-
fication. Since the patent had expired the
public was not being subjected to any un-
warranted claim for a monopoly and the
Court concluded that the necessity for filing
a disclaimer did not exist. In this connection
the Court stated:
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“A disclaimer filed immediately after en-
try of the decree could not have preserved
to plaintiff anything to which he was justly
entitled, nor relieved the public against an
asserted monopolistic right which had been
obtained without justification of fact. He
had nothing to disclaim in which the public
had an interest. A disclaimer would have
been without effect, and it was not neces-
sary.”

RFC

NE of the consequences flowing from

the creation of the various agencies for

the relief and aid of business during the

depression is that the United States has be-

come involved in a suit for unfair competi-
tion.

The Reconstruction Finance Corporation
was created by special act of Congress for
the purpose of aiding business, and the
United States Government is the owner and
holder of all of the capital stock of the
corporation. In the normal conduct of its
affairs the Reconstruction Finance Cor-
poration loaned $250,000 to a shoe manufac-
turer and took as security liens on all of the
real and personal property of the shoe manu-
facturer, including the right to use the cor-
porate name, the good will of the business
and all of its trade marks. Subsequently
the shoe manufacturer went into bankruptcy,
and to protect its interests the Reconstruc-
tion Finance Corporation purchased from
the Trustee in Bankruptcy all of the real
and personal property of the shoe manu-
facturer, including the business and good
will, the trade marks, and the corporate
name. Shortly thereafter two of the de-
fendants in the suit under consideration
organized a company for the manufacture
and sale of shoes, represented that they were
the successors of the original bankrupt shoe
manufacturer, and employed the trade name
and trade marks which were purchased by
the Reconstruction Finance Corporation.
The Reconstruction Finance Corporation
then brought suit for unfair competition to
restrain the use of the trade name and trade
marks which it had purchased.

The defendants contended, among other
things, that the Reconstruction Finance
Corporation was not authorized to engage in
business, that it had no business to pro-
tect, and that, accordingly, the acts of the
defendants did not amount to unfair com-
petition. The court disagreed with this
contention, however, and held that the Re-
construction Finance Corporation had the
right to make loans and to take security for
loans, and that this necessarily gave the Re-
construction Finance Corporation the right
to liquidate the security which it had re-
ceived. The court held, further, that if the
acts of the defendants in using the trade
name and trade marks prevented the Re-
construction Finance Corporation from prop-
erly realizing on the security, the defendants
were guilty of unfair competition. In reach-
ing this conclusion the court stated:

“The plaintiff was authorized by law to
make the loan and to take security for
repayment. The authorization to take se-
curity implies the right to liquidate the
security * * * If by defendants’ acts it is
likely to be unfairly prevented from realiz-
ing what it has a right to expect from a sale
of the business, the good will, and trade
marks, the injury is present and redress may
be sought in equity.”
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MILESTONES IN MEDICINE

By Doctors Jeliffe, Stockard, Vogel, Tilney,
Sigerist, Wayson, and Timme

HIS volume contains the recent series of

laity lectures delivered through the New
York Academy of Medicine by noted physi-
cians. These are respectively on the historical
background of psychiatry, the mechanisms
of heredity, medicine at sea in the days of
sail, the evolution of the human brain, the
history of medical history, the history of
leprosy, and the story of the glands of inter-
nal secretion. They vary considerably in in-
terest and significance but all are easily un-
derstandable to average laymen. (276 pages,
5 by 8% inches, unillustrated.) —$2.15 post-
paid—A. G. I.

AN EXPERIMENT WITH TIME
By J. W. Dunne

HE fourth and greatly revised edition of

a work that was first published in 1927
and which has since then been the subject
of much discussion, pro and contra, among
scientific persons. The author, an educated
man, no muddled necromancer whether his
work is true or false, discovered he frequent-
ly dreamed in advance many events that soon
transpired with uncanny accuracy, and on
prolonged study of these odd agreements he
tried to work out a hypothesis of the nature
of time. However, any persons who jump to
the conclusion that this is any sort of “dream
book,” or work of occultism or other pseudo-
scientific hocus pocus of a too-familiar
kind, will err. Whatever it is that Dunne has
hit upon, it has been handled by him both
scientifically and cautiously. The book is not
easy reading except in spots, simply because
the matters discussed are not light in kind.
The author evidently can cut adrift from the
present not only toward the past, as we all
can, but sometimes along the future dimen-
sion of time, though not at will but only dur-
ing sleep and not always even then. (297
pages, 5 by 7% inches, 21 drawings.)—
$2.90 postpaid.—A4. G. I.

PRINCIPLES OF MATHEMATICS
By Bertrand Russell, F. R. S.

N 1903 the now famous Bertrand Russell

of England published this book and it
made his reputation as a great mathema-
tician. This is the second edition of the same
work and nothing in it has been changed
because, as the author states, the original
material is as clear today as it was a genera-
tion ago. Russell’s fundamental thesis is that
logic and mathematics are identical and that
what is called mathematics is merely later
deductions made from logical premises. This
is no A B C book like Russell’s “A B C
of Atoms” and “A B C of Relativity,” but
is for the mathematically sophisticated, as
some of the subjects dealt with in the respec-
tive chapters will show. These are: defini-
tion of pure mathematics, symbolic logic, im-
plication and formal implication, denoting,
classes, propositional functions, the variable,

380

relations, the contradiction, number and car-
dinal numbers, addition and multiplication,
finite and infinite, theory of finite numbers,
addition of terms and addition of classes,
whole and part, infinite wholes, ratios and
fractions, meaning of magnitude, range of
quantity, measurement, zero, infinity, the in-
finitesimal, continuity, genesis of series,
meaning of order, asymmetrical relations.
These give an idea of the first third of the
book and the remainder deals with various
aspects of order, infinity and continuity,
space, matter and motion. (534 pages, 6 by
9 inches, unillustrated.) —$5.20 postpaid.—
A.G. I

SEASON OF BIRTH
By Ellsworth Huntington, Yale University

HE noted author of “The Pulse of Asia”

and “Civilization and Climate” now turns
to the question of the relation of season of
birth to human abilities and offers to science
a profound study of a question which might
have made many an eyebrow raise until he
has apparently proved that there really is a
connection of this kind. However, astrolo-
gists and their ilk, in case they now discover
in this a confirmation of occult notions, are
likely to gain no comfort, for it is in no way
tarred with such a stick and has nothing to
do with any kind of holdover from mediaeval
superstition. The author discusses season of
birth, the effect of the birth season (not
month, day, or hour) on length of life and
on sex ratios, on leadership and on genius,
also on numerous cognate matters. It is espe-
cially flattering if you discover that you were
born right in season with the geniuses, espe-
cially if you are no genius. (473 pages, 5%
by 8% inches, 104 figures mostly graphs, and
especially a fine bibliography.) —$3.70 post-
paid.—A. G. I.

AIRCRAFT PROPELLER HANDBOOK
By Karl Hansson Falk

NGINEERS, draftsmen, students, pilots,

servicemen, and others in the aero-
nautic industry will find in the pages of this
book- concise and practical data which does
not necessitate a large background of pro-
peller theory. Where it is necessary to give
equations they are presented in the most
simplified possible form; advanced mathe-
matics are employed only in a few cases
where it is unavoidable. (100 pages, 6 by
8% inches, numerous drawings and charts.)
—$4.20 postpaid.—A. P. P.

THE LAW OF CHEMICAL PATENTS
(Second Edition)

By Edward Thomas

HIS book, as the name indicates, deals
with the law of patents as applied to
chemicals and to chemical and industrial
processes. The author approaches his prob-
lem in a rather unusual fashion. The book
is not a textbook within the usual meaning

of the word, setting forth a treatise on the
development and present status of the law
of chemical patents. It is rather a compila-
tion of innumerable quotations from court
decisions bearing on this subject. Thus each
chapter is introduced by a paragraph or two
of text written by the author, briefly outlin-
ing the subject matter to be covered in the
chapter. The remainder of the chapter con-
sists of a series of separate quotations from
pertinent decisions. The book is exceedingly
well indexed and can be used as a handy
reference volume to locate decisions bearing
upon the various questions in this field.
(675 pages.) —$9.25 postpaid.—D. H. Kane.

PROCEDURE HANDBOOK OF ARC
WELDING DESIGN AND PRACTICE

Fifth Edition

VERY vyear we can count on a great ex-
pansion of this book, which was orig-
inally published five years ago as a rather
thin volume. Last year we said that the
Fourth Edition would give to the operating
welder, to manufacturers, and to engineers
practically everything they desired to know
regarding design, procedure, and most effec-
tive utilization of this modern means of join-
ing metals. We can only repeat that in this
Fifth Edition the same holds true—with
many additions. It is well illustrated with
hundreds of pictures, drawings, and de-
signs, and is bound in limp leatherette.
(1012 pages, 6 by 9 inches.)—$1.50 post-
paid.—F. D. M.

METEOROLOGY AS RELATED TO THE
OPERATION OF AIRCRAFT

By Lieut. Harold Louis Kirby

PRACTICAL flier and teacher of this

subject of many years’ standing, Lieut.
Kirby has produced a concise, workmanlike
text, splendidly illustrated. Kirby’s meteor-
ology should be an invaluable book for
anyone concerned with weather forecasting,
interpretation of maps, and practical me-
teorological work at an airport. No advanced
theoretical treatment is presented but basic
principles of meteorology—winds, clouds,
weather maps, sudden storms, and meteoro-
logical instruments—are frequently and
adequately discussed. (120 pages, 50 illus-
trations.) —$4.20 postpaid.—A. K.

A HISTORY OF LAND MAMMALS IN
THE WESTERN HEMISPHERE

By William Berryman Scott, Prof. Emer. of
Geology, Princeton University

HE second edition, revised and rewritten

throughout, of a work which has been
a landmark among students of the evolution
of the mammals of our western world. The
author is a noted paleontologist. For final
and .authentic scientific book data on the
extinct mammals, gigantic and small—on
the great elephants, primitive horses, the
odd meropus, the uintathere, the toxodon,
saber-tooth tiger, and the whole immense
host of bizarre new-world warm-blooded
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beasts—this textbook is the last word. Not
written to entertain, it is strictly a scientific
book requiring study and collateral reading.
The many illustrations of the great extinct
mammals, made by artists who also under-
stand paleontology, are remarkably fine.
(786 pages, 5% by 8% inches, 420 illus-
trations.) —$7.75 postpaid.—A4. G. I.

MOONS, MYTHS AND MAN
By H. S. Bellamy

HE author is a Viennese collector of

myths, many of which concern supposed
early race-memories of vast catastrophic cos-
mic events—deluges and awful destructions
such as that of the “lost continent” of At-
lantis—and the greater part of this book is
a collection of such myths. When the author,
after years of such collecting and saturation
in mythology, heard of a hypothesis proposed
by an Austrian machine builder named Hoer-
biger, who believes, among other things, that
the moon is a metallo-mineral sphere en-
closed in a 135-mile deep jacket of ice and
was captured by our planet some 14,000
years ago, he linked up this man’s hypothesis
to his own collection of myths. The hypo-
thetical events of that period were what
started the myths, he thinks—and thus we
have this bizarre book. At that, it makes
fascinating reading, and it is decidedly well
written—not a narrative, not scientific fic-
tion, but straight exposition. However, the
reader is warned that the hypotheses pre-
sented in it are without standing in the world
of science. (351 pages, 5 by 8 inches, 9 illus-
trations.) —$2.65 postpaid.—A4. G. I.

LOST ATLANTIS
By James Bramwell

HIS book represents an effort to examine

the evidence for Atlantis and, while the
author is clearly a pro-Atlantean, he exhibits
at least to some extent the scientist’s critical
faculty. “It may well be admitted,” he states,
“that the balance of responsible scientific
opinion is against Atlantis ever having ex-
isted at all.” “Balance” here seems to be a
charitable word. Similarly, he makes com-
mon cause with the scientist against various
kinds of occultists who accept Atlantis as a
matter of course or of emotion. Elsewhere,
however, the book shows heavy leanings
toward the romantic. Yet, to the scientific
reader who is interested in seeing what
there is to “all this recently revived Atlantis
business,” this would seem to be a much
more sensible—or at least less nonsensical—
book than the one in the previous review.
(288 pages, 5% by 8 inches, one map.) $2.90
postpaid.—A4. G. I.

EARTH-LORE

By Professor S. J. Shand

EOLOGY Without Jargon” is the sub-
title of this brief but compact book
which is the first American edition of a work

We can supply our readers with any

of the books reviewed in this de-
partment. Prices quoted include do-
mestic postage. Foreign prices are
necessarily higher due to increased
shipping charges.

SCIENTIFIC AMERICAN
24 West 40th Street New York, N. Y.
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that received flattering notice from scientists
when it was published not long since in Eng-
land. Jargon—special geological terminology
which only the specialist really needs to re-
member—has previously stood as a high
prison wall to keep the science within the
narrow confines of the geologist’s own group,
a fact most regretted by the geologists them-
selves. Professor Shand goes as far as it is
possible to go toward explaining about
geology without asking his reader first to
master an immense glossary of the special-
ist’s terms. A newly added chapter on At-
lantis, Mu, and other “lost continents” sets
the reader straight about these myths so be-
loved by the incurably romantic who would
identify human legends a mere few thou-
sands of years of age with geologic events
that took place many millions of years ago
or else not at all. “There is no valid reason
to believe that any ‘lost continent’ has existed
either in the Atlantic or in the Pacific since
man appeared on the earth,” he says, and
the other geologists agree with him. (144
pages, 5 by 8 inches, 49 illustrations.) —
$1.90 postpaid.—A4. G. I.

FLAME

By Oliver C. de C. Ellis and
William A. Kirkby

MONOGRAPH which starts with the

study of a candle flame and proceeds
to give the complete physics of flame.
Some of the section headings are: Rise of
Pressure, Convection and Gravitation, the
Registration of Motion, the Fundamental
Speed of Flame, Reaction Velocity, Thermal
Conductivity, Detonation, Mechanism of
Ignition, Phosphorescent Flames, and Spec-
trography of Flame. These are only a few
of the subheads, to indicate the highly tech-
nical nature of this volume which is of con-
venient pocket size. (136 pages, 4% by 7
inches.) —$1.35 postpaid.—F. D. M.

ASCARIS

By Dr. Richard Goldschmidt, University of
California

HE story of life, as told by a noted

biologist. It gives the gist of biology in
readable form and one which presupposes
no previous scientific knowledge. This book
has been well-spoken of among men of
science. (390 pages, 5% by 8 inches, 160
illustrations.) —$3.40 postpaid.—A4. G. I.

FAMOUS MEN OF SCIENCE
By Sarah K. Bolton

HE 16th printing of a book which was

first published in 1889, hence the book
has been through the purifying fires. Today
it appears in modern typography and bind-
ing, with added chapters on Edison, the
Curies, and Marconi. The chapters give nar-
ratives or portraits of the lives of Coperni-
cus, Galilei, Newton, Linnaeus, W. Herschel,
Cuvier, von Humboldt, Davy, Audubon,
Faraday, Lyell, Agassiz, Darwin, Pasteur,
Fabre, Kelvin, Huxley, and those previously
named. While not juvenile, it is perhaps best
suited to reading by youths in their teens,
because the lives are described in such a way
that the young reader is likely to wish to
emulate and choose science as a vocation.
(376 pages, 5% by 7% inches, with illustra-
tions of the subjects of the silhouettes.)—

$2.15 postpaid.—A4. G. I.
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The Life of

Sir Isaac Newton
By
J. W. N. SuLLivan

A critical biography of one of the
most important individuals in the
history of science. Events which in-
fluenced his life are stressed, and
the relation of his work to the world
of ideas is examined. $2.50

The Origin
of Life

By
A. 1. OPARIN

Novel in conception, far-reaching
in its implications, is the answer
suggested here to the age-old ques-
tion of how and when life first ap-
peared on earth. (Trans. by Ser-
gius Morgulis) $2.75

At any bookstore,
or from

THE MACMILLAN CO.

I 60 Fifth Ave., New York I

i

Zero To EiGHTY

EEERER
by Dr. E. F. Northrup

Explaining the inventions and reflec-
tions of one of the foremost technical
minds of our time. A scientific intro-
duction into the possibility of inter-
planetary and future air travel by
means of the electric gun, augmented
for those with a scientific background
by a Technical Supplement, which
leaves the body of the book unen-
cumbered for the lay reader.

Illustrated, Cloth, $3.00
THE SCIENTIFIC PUBLISHING CO.
44 Park Place, Princeton, N. J.

WANTED: MANUSCRIPTS

New York Book Publisher respectfully solicits

worthwhile manuscripts for

Royalty or Co-operative bas
FORTUNY'S, Publishers—67 West 44 st.,

publication on
N. Y. C.

The Moon with the Naked Eye
and Field Glasses

BY C. N. JOYNER, B. E.

A 135-page book containing eleven 5 by 7
inch half-tone photographs of the moon,
each faced by a key chart of names of
features and an informative chapter of
description; also chapters of general in-
terest, an index to lunar features, and in
a pocket a 24-inch folding map of the
moon’s main naked-eye features. This
book is for naked eye and field glass
work.—$3.00 postpaid.

For Sale By

SCIENTIFIC AMERICAN
24 West 40th Street New York City
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Camera Gun, Leica
Competition, Theme.....
Contest, Kent State Un
Contest, Rolleiflex
Contest, Scientific American,
Dark-Room Kit
Dark-Room Outfit, Beginners’
Developer for High Speed.
Developer, Quinotol...
Doublfeaturitis
Enlarger—Dakko .
Enlarger—Exakt
Enlarger—Federal ..
Enlarger—Kodak 16-MM.
Enlarger—Precis 44..... ...
Exposure Meter—G. E. .
Exposure Meter—Photrix.
Film, Center-Numbering on .
Film Editor, Eight-Millimeter.
Film Fogging Freak.
Film, SuperB n Supr
Filmpacks, Developing
Films, High Speed...
Films, Speed of........
Flood Bulb, Schickerling
Flower Photography.
Fotofolio Files...........
“Framing” the Distant View.
Graduate, Pyrex..........
Kodabrom, Latitude of
Leica, Film Kink for
Lens Shade, Arc......
Lens, Your Camera
Lighting, Exercise in..
Magniviewer, Imperial
Magno Viewer................
Market for Photographs..
Moon Phenomenon.
Negative File..
Negative View
Negatives, Masking .
News Photography..
Night Photography
Photoflash, New..
Platinum_ Process...
Portrait Photography,
Prints, Filing...................
Remote Control Release.
Retouching Set ...........

Rhythmic Patterns...
Science, Photography Aids..
Seagulls ...

Space

383
Stirring Rod, Monel... 181
Sun, The Setting...... 178
Sunlight on the Water.. 118
Tank Reel, Water Revolves.. 242
Time-Payments .............. 118
Titles, Letters for Movie . 236
Traffic, Photogra% ing, from the Air.... 17
Trays, Bakelite Developing................... 371
Trays, Cleaning 367
Tripod, Vest Pocket......coccooeeni i, 244
Viscose Sponge Hint 181
Wide Angle Lens.. 302

PHYSICS

Elements Beyond No. 92 237
Elements, Fundamentals of.. 340

PLASTICS

Catalin, Production of..
Electro-Plated Plastics
Styrene Resins

POWER
Diesel ‘“Packaged Power”. 212
Power From Bacteria....... 208
PSYCHOLOGY
Criminals, Treatment of 297
Extra-Sensory Perception 328
Paranoid Personality, The 74
Precognition ................... 329.
Research, Attitude Toward.. 265
Skull Size 223
RADIO
Aircraft Radio, Inventions in.... 162
Aircraft Transmitter, Midget. 288
Facsimile, Finch System. 334
Home Newspapers... 334
Radio Nurse.. 349
Radio on Pitc 109
Railroad Crossing War 349
Testing Radio Equlpment 93
Transatlantic Telephony... 338
RAILROADS
Directing System, Latest.. 106
Inspection Car...........c........ 32
Radio Crossing Warning. 349
Rail Manufacture (Brunorizing).. 32
Rail Truck.......ccooen. 229
Spring-Suspended Car. 294
Streamlined Train, Building... 210

RAYS

Cathode Ray Resonoscope
Cathode Ray Tube...
Fluorescent Chalk...
Fluorescing Signboards
Sterilization by Ultra-Violet...

Tuberculosis, X-Rays Track Down. 354
Ultra-Violet Hand Lamp..... 174
Ultra-Violet, New Lamp for. 222
X-Ray, Modern Use of 265
RESEARCH
China and Modern Science........cc.ooeue.e.. 144
Laboratory for Metallurgical Research 159
Mellon Institute . 22
Research, Expansion Of i1 201
RUBBER
Mattress, Sponge Rubber 96
Steel and Rubber Combined. 296
Tire Balance.........ccococoene 36
Tires, Non-Skid, for Airplanes.. 34
Transparent Rubber, Improved 356
SAFETY
Anatomical Shirt for First Aid Study. 177
Explosimeter . 158
Gas Masks, Full Vision 232
Highway Killers............. 159
Mercury Vapor Detector. 290
Motor-Car Driver Training. 329
Poison Sprays on Vegetables 105
Tar Spraying, Precautions W. 94
TELESCOPES. See Astronomy
TEXTILES
Fireproofing Fabrics........ 349
Water Repellent Textiles.. 232
WELDING
Shotweld Process, Budd 193
Tank Ship, Welded................... 4




To People

who want to write
but can’t get started

Do you have the constant urge to write
but the fear that a beginner hasn’t a
chance? Then listen to what Fulton Ours-
ler, editor of Liberty, has to say on the
subject:

“There is more room for new-
comers in the writing field today
—and especially in Liberty Mag-
azine—than ever before. Some
of the greatest of writing men
and women have passed from the
scene in recent years. Who will
take their places? Who will be the
new Robert W. Chambers, Edgar
Wallace, Rudyard Kipling, and
many others whose work we have
published? It is also true that
more people are trying to write
than ever before, but talent is still
rare and the writer still must
learn his craft, as few of the new:
comers nowadays seem willing to
do. Fame, riches and the happi-
ness of achievement await the
new men and women of power.”

“I am able to live on the
money I earn by writing,
and it is not yet ten
months since I began the
course! Until a few months
after beginning study with
you I had never had a line
published. W hat more can
I say for a course which
has enabled me to earn a
livelihood by the most con-
genial work I have ever
done?’’ John N. Ottum, Jr.,
Box 95, Lisbon, N. D.

free Writing Aptitude Test. Its object is to

discover new recruits for the army of men
and women who add to their income by fiction
and article writing.

THE Newspaper Institute of America offers a

The Writing Aptitude Test is a simple but expert
analysis of your latent ability, your powers of
imagination, logic, etc. All applicants do not pass
this test, Those who do are qualified to take the
famous N. I. A. course based on the practical
training given by big metropolitan dailies.

This is the New York Copy-Desk Method which
teaches you to write by writing! You develop
your individual manner instead of trying to copy
the style of others.

You “cover” actual assignments such as metro-
politan reporters get. Although you work at
home, on your own time, you are constantly
guided by experienced newspaper men.

It is really fascinating work. Each week you see
new progress. In a matter of months you can
acquire the coveted ‘“‘professional” touch. Then
you're ready for market with greatly improved
chances of making sales.

Mail the Coupon Now

But the first step is to take the Writing Aptitude

Test, It requires but a few minutes and costs

nothing. So mail the coupon now. Make the first

move towards the most enjoyable and profitable

occupation—writing for publication! Newspaper

{’nstﬁtute of America, One Park Avenue, New
ork.

Newspaper Institute of America
One Park Avenue, New York

Send me, without cost or obligation,
your Writing Aptitude Test and further infor-
mation about writing for profit as promised in
Scientific American, June.

Miss
Mrs.
Mr.
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Why Do So Many
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Enroll with the

ALEXANDER

ORE than 50,000
presidents and own-
ers of American business
concerns have enrolled with
the Institute for executive
training.
Why?
Because they know that
organized knowledge of
business is an essential

qualification to every responsible executive.

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

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

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

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

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

Havioron Ivsrirore?

7>
qualified for executive re-
sponsibility.

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

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

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

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

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

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

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

ALEXANDER HAMILTON INSTITUTE, 137 ASTOR PLACE, NEW YORK
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