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be in a Practical Way?

HEN the discovery of “Heavy Water” was an-

nounced, readers wrote to us for more infor-
mation. Among the questions asked was the one
quoted above. So we immediately enlisted the dis-
coverer, Dr. Harold C. Urey, Professor of Chemis-
try, as a contributor. His article appeared in our
June number. Our editors made an independent in-
vestigation, and venture the prediction that Heavy
Water will reach every reader’s life in some practi-
cal way within a very few years. Readers will be
kept informed not only of each progressive develop-
ment of Heavy Water from the laboratory stages to
its practical application, but also on every other
significant development of modern science from its
discovery to the finished products in which it
reaches the user.

1To read SciENTIFIC AMERICAN is both assurance
and insurance that nothing of scientific significance
will escape your attention.

Apparatus for obtaining heavy water

VERY business day the

postman brings letters in
large numbers to the desks of
the Editors of SciENTIFIC
AMERICAN. The range and di-
versity of the inquiries on
every phase and subject of
Science and Invention are a
revelation of far-reaching in-
fluence and a startling testi-
monial of the confidence of
the readers in the Research
and Service facilities which

TIFIC AMERICAN.

 For the yearly subscription price of $4.00,
ScIENTIFIC AMERICAN brings to you each
month valuable information authoritatively
interpreted on progress in Science and In-
dustry. Mail your subscription today.
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24 West 40th St. New York City
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® SCIENTIFIC AMERICAN is a na-
tional institution for the dissem-
ination of knowledge regarding
the discoveries and develop-
ments of modern science. We
also keep the public informed
on new products directly avail-
able to the consumer and those
used in industry and transporta-
tion.
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ACROSS THE EDITOR’S DESK

ITH the summer months calling

one and all to the outdoors in pur-
suit of recreation, the subject of snakes
and snake bites becomes of paramount
interest. Whether you are a confirmed
hiker who searches out the most remote
wilderness in which to commune with
Nature, or whether you just load the
family into the car for a day’s picnic,
there are certain facts in connection
with snakes which, for your own sake
and that of others, you should know.
Probably no other subject has been
treated with more stretches of the im-
agination and with less regard for actual
facts than has that of snake bite and
what to do about it. Accordingly, an
article covering the latest aspects of this
situation has been prepared, and is
scheduled for publication next month.
Having been checked carefully by ac-
knowledged experts, the article may
safely act as a guide for those whose
work or pleasure takes them to regions
where venomous snakes are likely to be
encountered. The article tells not only
of the correct method of treating snake
bite, but also how to avoid being bitten.

’ HEN you turn an astronomer-

artist-mechanic loose on a prob-
lem such as designing a sun-dial which
really tells time, you would naturally ex-
pect a workable result. And such a re-
sult has been reached by Russell W.
Porter, who tells next month of the de-
sign of sun clocks, which at first glance
appear to be combinations of micro-
scopes, ordinary clocks, and a few other
little gadgets. But Mr. Porter, whose
writing and drawing ability is well
known to our readers, can tell his own
story much better than we can, so our
best bet is just to say: Don’t miss this
practical article, free from flowery allu-
sions, that will increase your respect for
the time-keeping qualities of sun clocks.

FAVORITE source of material for
the writers of so-called scientific
fiction is the planet Mars, undoubtedly
because of the undisputed fact that the
planet is more or less similar to our own
world. Discriminating readers can wade

through such stories, if they do not take
them too seriously, and be amused by
them, but there is little to be gained by
so doing, other than whiling away time.
On the other hand, professional astrono-

COMING

(@ Snake Bites; How to Treat
and Avoid Them, by W. A.
Bevan

@ Mars, by Prof. Henry Norris
Russell

(@ “The Seven League Boots of
Photography,” by Jacob Des-
chin

(@ Flood Control of the Lower
Mississippi River, by R. G. Sker-
rett

@ *“Sun Clocks,” by Russell W.
Porter

@ “What are Positrons?” by
Prof. E. U. Condon

mers are constantly adding to our store
of knowledge regarding Mars, and when
Prof. Henry Norris Russell writes of
the most recent telescopic work with
the red planet, the reader may be sure
that he will not only be interested by
the story, but will also take away from
it many facts that will add to and pos-
sibly amend some of his preconceived
notionis about the subject. Such will be
the case next month, when Professor
Russell’s regular feature will deal with
some of the latest facts about Mars.

DVANCED amateur photographers:
The interest which you have mani-
fested in the series of articles on pho-
tography which have appeared in these
pages during the past year and a half
(over a thousand of you have written
to us on one phase of photography
alone) has led us to an important de-
cision. The feature article on telepho-
tography, by Jacob Deschin, to be
published next month, will be the last
of the series. But . . . hold on a minute!
We have planned to give you a corner
of the magazine all to yourselves. Each

month, from now on, a department all
your own will be published, where
specific problems will be discussed for
the benefit of all. This arrangement
will make it possible to concentrate pho-
tographic material for ready reference,
and to give you the latest and best in-
formation in compact form. You asked
for this: Go to it! The first appearance
of the department will be in our Sep-
tember number.

HEN man harnesses Nature, for

whatever purpose, he often finds
that he has a real battle on his hands.
Of such magnitude is the work which
modern civilization has demanded must
be done on the Mississippi River. Part
of the story was told in our February
number—*“Canalization of the Upper
Mississippi River.” Next month the
other half will be presented: Flood con-
trol of the lower Mississippi River. Some
facts and figures will give an idea of
the scope of the problem: 650,000,000
cubic yards of earth will be placed in
levees; the levees range in height from
20 to 30 feet; there will be 1900 miles
of them and they will protect 12,000,000
acres from floods when the work is com-
pleted. But you will have to read R. G.
Skerrett’s article next month to get the
whole picture.

¢ HAT are Positrons?,” is the title

of our pure science article for
next month, in which Prof. E. U. Con-
don, of Princeton University, gives a
clear insight to one of the more recent
advances in atomic physics. So rapidly
does science progress that it frequently
seems that the average intelligent per-
son must be left far in the rear. Know-
ing full well that our readers want to
keep up with this progress, we present,
from time to time, articles such as Prof.
Condon’s, which serve to tell, in under-
standable language, the present status
of certain important phases of research
in pure science.

Editor and Publisher



Personalities
in
Science

OR almost a century astronomers

have coated the glass disks of their
reflecting telescopes with a layer of sil-
ver about one 250,000th of an inch in
thickness, to form the mirror which re-
flects the star light to a focus, and this
coating has always been made from a
chemical solution in which the glass was
immersed. About 1928, several men of
science, mostly physicists, began devel-
oping a wholly different process called
the metallic evaporation process, and
that method has already proved so satis-
factory that a number of laboratories
are now busy coating telescope mirror
disks with metal evaporated by intense
heat, while others are hurriedly prepar-
ing equipment to make mirrors in the
same manner.

Three or four years ago only small
mirrors could be coated. Later, mirrors
as large as 30 inches in diameter were
successfully made. Recently the mir-
ror of the 60-inch telescope at the Mount
Wilson Observatory was coated with
aluminum by the new process, and still
more recently the world’s largest mirror
disk, 100 inches in diameter, was suc-
cessfully coated with the same metal.
This exacting work was done by Dr.
John D. Strong of the California In-
stitute of Technology, at Pasadena. Dr.
Strong, whose photograph, caught while
he was at work in his laboratory, is
shown on this page, was one of the
pioneers in the development of the
metallic evaporation process, and was
the first discoverer of a practical tech-
nique for the use of aluminum, a metal
which is superior to others, mainly be-
cause it reflects the various parts of the
spectrum of light more uniformly.

If a metal is heated to a high enough
temperature it will be evaporated like
water, and the vapor will recondense on
cool neighboring surfaces. This is the

Photo by Oscar S. Marsnall

DR. JOHN D. STRONG

essence of the new method. Little pieces
of the chosen metal are hung on small
helical coils of tungsten wire, which are
then flashed white hot by passing an
electric current through them. The met-
al on the coils is not merely melted; it
is vaporized. The glass disk is placed
a few inches distant, but unless the in-
tervening air were removed, the atoms
of the metal could not fly straight across
to the glass, because they would. col-
lide with the obstructing air molecules,
and the result would not be a mirror.
Hence a bell jar is placed over the
whole set-up, and a very fine seal is
made at the bed-plate on which it rests.
The air is then pumped down to almost
one 10,000,000th of normal atmospheric
pressure. For the 100-inch mirror this
pumping preparation required eight
hours. A current of low voltage next
heats, in turn, each of the several tung-
sten coils arranged around the mirror,
and evaporates the metal in a few sec-
onds. A coat one 250,000th inch thick is

applied—just as with the former silver.

How simple it all sounds! In prac-
tice, however, there are many technical
details which can be learned only by an
extended apprenticeship, especially if
the worker is not accustomed to high
vacuum technique. Keeping small-eared
mosquitoes out of a screened house in
some parts of New Jersey is easy, com-
pared with keeping air molecules from
crawling in through the joints that sur-
round a high vacuum.

An aluminum mirror, deposited in
this manner, looks so wholly different
from the familiar aluminum of pots and
pans, that nearly everyone mistakes one
for a brilliant silver mirror. Aluminum
reflects 89 percent of the visible light
and, unlike silver, 80 percent of the
ultra-violet (of immense value to as-
tronomy). The metal is automatically
protected, as soon as the air strikes it,
by a thin, transparent coating of very
hard oxide (corundum, sapphire), hence
the coat is far tougher than silver coats.
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Photograph by Richard T. Dooner

FROM THE FAR REACHES OF
WESTERN CHINA

HE first and only habitat group in the world of the
takin, a curious form of mountain antelope, has just
been placed in the Free Natural History Museum in
Philadelphia. The takin (Budorcas taxicolor) is a spe-
cies of ruminant that is found in the almost inaccessible
mountains of Western China where it lives in thick

rhododendron forests at altitudes of from 7000 to 16,000
feet. It is covered with yellowish-brown hair and has
curved horns similar to those of the gnu. The specimens
for the museum group were collected by Brooke Do-
lan, II, and were mounted by Louis Jonas. The erec-
tion of the group was directed by Harold T. Green.
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Sunset at Indian Gap in the Great Smokies, on the Appalachian Trail

The APPALACHIAN Trar

A Key to Nature Study . . . For Pedestrians

HE Appalachian Trail is a continu-

ous marked foot-path extending

through the mountain wilderness
of the Eastern Atlantic States. It is a
skyland route along the crest of the
ranges generally referred to as Appa-
lachian—hence the name of the Trail.
It extends from Katahdin, a massive
granite monolith in the central Maine
wilderness, 2050 miles south to Mt.
Oglethorpe in northern Georgia. At the
present time this master Trail has been
completed, marked and measured ex-
cept for 75 miles in Maine, extending
from Grafton Notch to Mt. Bigelow, and
40 miles in the eastern Great Smokies
where the National Park Service is now
building a new trail. The Trail traverses
14 states. Its greatest elevation is 6641
feet at Clingman’s Dome in the Great
Smokies. It is slightly above sea level
where it crosses the Hudson River.

A project of real magnitude, the Ap-
palachian Trail might seem to have been
the result of many suggestions. It can,
however, be traced directly to one man

#By special permission of and in co-operation
with American Forests.

Only . . . A Project of Real Magnitude . . . From

the Wilderness of Maine to Northern Georgia

By MYRON H. AVERY

—Benton MacKaye, of Shirley Center,
Massachusetts. Forester, philosopher,
and dreamer, Mr. MacKaye conceived
the plan of a trail which, for all practi-
cal purposes, should be endless. He re-
garded it as the backbone of a primeval
environment, a sort of retreat or refuge
from a civilization which was becoming
too mechanized. He first presented his
dream in an article, “The Appalachian
Trail—an Experiment in Regional Plan-
ning,” in the October, 1921, issue of the
Journal of American Institute of Archi-
tects. Others had advanced suggestions
of extensive trails in the New England
States but the conception of this super-
trail was solely MacKaye’s. His proposal
aroused interest among leaders of the
outdoor clubs. The clubs in New York

City were the first to undertake actual
work on the Trail. Under the leadership
of Raymond H. Torrey, the first section
of the Trail was opened and marked
during 1923 in the Palisades Interstate
Park. For it, Major William A. Welch,
General Manager of the Park, designed
the distinctive Appalachian Trail mark-
er and monogram. The New York-New
Jersey Trail Conference was organized
and the Trail was carried west toward
the Delaware River. Pennsylvania was
a seat of early activity.

To better gage the extent of this un-
dertaking it is necessary to turn back
12 years and survey the existing trail
systems which could be incorporated
into the Appalachian Trail, and the
organized groups which could then be
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I’hoto by Myron H. Avery
The Trail leads travelers through
regions where natural caves abound

enlisted to further the project. First and
most striking is the fact that all outdoor
organizations in the East were confined
to New England and New York. The
Hudson River was the frontier to the
south or west.

The existing trail systems which
could be incorporated into this super-
trail numbered four. First, there were
the splendidly maintained Appalachian
Mountain Club trails in New England.
However, until the completion of the
Appalachian Mountain Club chain
of huts, the east and west axis of

/ CHARLESTON [/
L]
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The first enthusiasm aroused by Mr.
MacKaye’s proposal flared, waned, and,
by 1926, had practically died out. The
project was moribund; it had degen-
erated into a fireside philosophy. It was
then that Arthur Perkins, a retired law-
yer of Hartford, Connecticut, resurrect-
ed the project and ‘made it once again
a vital, living thing. The enthusiasm and
the momentum which he aroused have
survived and to these factors is due the
practical completion of the present Trail
project.

It is interesting to note that the
Trail has been the pioneer. Inter-
ested individuals have carried the
route forward, then after them
have come the clubs to utilize
and maintain the Trail. One
might have expected the
reverse; that is, that the
clubs would precede
the Trail. By 1927
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Trail Conference’s executive officer.
There have been many experiments in
the development of a standard marker
for the Trail. The museum collection is
extensive. The earliest marker was an
embossed, copper square with the trail
insignia. Its softness rendered it an easy
prey to souvenir hunters, so Mr. Per-
kins designed a diamond-shaped, gal-
vanized iron marker with the Trail
monogram printed on it by a rubber
stamp. The marker is then varnished.
However, the main reliance in marking
the Trail is a rectangular paint blaze,
six by two inches. These are placed
fore and aft—like highway mark-
ers—in the direction of travel.
White is the prevailing
color, with blue for
side trails. Be-
cause of local
conditions, how -
ever, the main Trail
blaze in New York and
New Jersey is painted
yellow; while in Connecti-
cut and a small section of
Vermont it is blue. The Trail
Conference has issued a print-
ed Manual on Trail Construction.
There is only one approved blaze
symbol. This is the double blaze—
two super-imposed blazes or markers
—which constitute a warning of an ob-
scure turn or change of direction, which
might otherwise be overlooked.

Of primary importance is the issuing
of guidebooks to the Trail. The measur-
ing of the Trail and obtaining of the
data has kept progress with the actual

this system did not develop; pre- s::ﬁﬂbar;?. construction. A great nl.lmber of 'local
cously i . KY. S e guides have crystallized into a series of
viously it had been a series of o) . g :
. £,% five guidebooks to the entire Trail. Four
north and south trails. In WHITE Tor M. : .
R have been issued. The fifth, from the

Vermont the lower 100
miles of the rapidly de-
veloping “Long Trail”
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could be utilized. Between the
White and Green Mountains was
the Dartmouth College Outing Club
trail system. In New York there were
the comparatively narrow Bear Moun-
tain and Harriman sections of the Pali-
sades Interstate Park. This was all—
perhaps 350 miles out of the necessary
2050. Originally, however, the Trail was
thought to be only 1200 miles; its ac-
tual development has shown the dis-
tance to be almost twice that. In addi-
tion to these four sections—in the
South—were the National Forests,
where connected skyline trails have
been subsequently developed to a de-
gree unanticipated by those who early
formulated the Appalachian Trail route.

Sk ;\T*.A:M Or.v.zmonu\.\
ALA. \_\ ATLANTA

GA.

* Courtesy Potomac Appalachian
Trail Club

the frontier had receded
to central Pennsylvania.

With the exception of the
three-year-old isolated Smoky

Mountains Hiking Club at
Knoxville, there were no organi-

zations below Harrisburg. The
penetration of the Southern Appal-

achians began with the formation at
Washington, D. C, in late 1927, of the
Potomac Appalachian Trail Club. Nu-
merous other Appalachian Trail Clubs
followed, so that, with insignificant ex-
ceptions, the entire trail route is now
apportioned among these energetic or-
ganizations. These clubs, aiding in the
Trail project, comprise the Appalachian
Trail Conference. The Conference func-
tions through a Board of eighteen man-
agers, three being elected from each of
the six Districts into which the Trail
region is divided. The Chairman of the
Board presides as , the Appalachian

Photo by Myron H. ery
Many of the wonders of nature are
revealed to followers of the Trail
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end of the Trail, awaits the completion
of the new trail in the Great Smokies.
The Conference has also issued a com-
prehensive pamphlet, detailing the his-
tory, route, guidebook data, and liter-
ature of the Trail project.

Shelters, closed and open, are ab-
solutely essential to the Trail. The ideal
is a continuous chain of such struc-
tures at intervals of a moderate day’s
journey, say ten miles. In many sections,
such as the White and Green Moun-
tains and parts of Pennsylvania and
Virginia, this goal has been accom-
plished. Available public accommoda-
tions have been carefully sought out
and indicated in the Trail data. This
meets the needs of the non-camping
hiker. Even in the Maine wilderness one
may tramp 173 miles for seventeen days
and find, each night, satisfactory public
accommodations in the form of a sport-
ing camp, an institution peculiar to
Maine. In the territory of the Potomao
Appalachian Trail Club a similar eleven
day trip of 170 miles is possible.

ND now a brief word as to the route
or geography of the Trail. From
Katahdin in Maine, the Trail leads for
250 miles through an utter wilderness,
past lake and stream over a discon-
nected series of peaks. It meets the first
pronounced mountain group in the
White Mountains of central New Hamp-
shire, which it crosses from east to west.
Near Rutland, Vermont, the Trail turns
south for 100 miles along the Green
Mountains. In western Massachusetts
and northwestern Connecticut the route
leads along the Berkshire and Taconi¢
groups, the worn-down remnant of a
much loftier range.

The Hudson River is crossed at Bear
Mountain Bridge. Then the Trail leads,
close to the New York-New Jersey line,
over a seemingly endless series of ridges
to the Kittatinny Mountains at High
Point Park. Here, for the first time, a
narrow ridge crest indicates the route.

PThoto by Vivian Robb
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Ploto by Samuel Merrill

The northern-most extremity of the Appalachian Trail is at Mt. Katahdin in
Maine (see the map on opposite page), viewed here from across Katahdin Lake

Photo by H. C, Anderson .
One of the official signs designed to

guide pedestrians along the Trail

A stone shelter house on the Appalachian Trail

Beyond the Delaware River, this front
range of the Alleghenies becomes the
Blue Mountain; when the Susquehanna
River is crossed the same range has as-
sumed the name of North Mountain.
After seven miles along North Mountain
occurs the first major change of route;
the Alleghenies are left and the Trail
crosses the Cumberland Valley by sec-
ondary roads to the northern base of the
Blue Ridge. Here commences the range
which is followed to the southern termi-
nus of the Trail.

HROUGH southern Pennsylvania

and Maryland, where it bears the
name of South Mountain, the Blue Ridge
continues as a narrow crest line where
Trail location offers a few problems.
Three hundred miles south in Virginia,
where the Roanoke River breaks
through the range, the Blue Ridge forks.
These forks, sometimes 100 miles apart,
form an immense oval, coming together
again at Springer Mountain in Georgia,
20 miles from the southern terminus of
the Trail. The ultimate route utilizes
the eastern rim of the fork as far as
New River, then crosses the plateau be-
tween the rims to the western fork at the
Iron Mountain and continues south. At
the southern end of the Great Smokies a
cross-range, the Nantahala Mountains,
leads back to the eastern rim or Blue
Ridge, which is followed uninterrupted-
ly to Mt. Oglethorpe, the southern ter-
minus of the Trail, where the Appalach-
ian Mountains end abruptly.

This brief résumé merely serves to
indicate the character of the Appalach-
ian Trail. Its successive changing zones
of bird, animal and plant life fascinate
the traveler. [t is indeed a guide to the
study of nature. Remote for detachment,
narrow for chosen company, winding
for leisure, lonely for contemplation, the
Trail leads not merely north and south
but upward to the body, mind, and soul.
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FOR GREATER SAFETY AT SEA

INCE the ramming and sinking of the lightship Nantucket
by the S.S. Olympic on May 15, 1934, considerable study
has been expended on the design of a strictly modern light-
ship which will give the greatest possible safety to shipping
and also to the lightship and her crew. As shown in the ahove
drawing, Lightship No. 112 will be provided with sturdy steel
masts carrying powerful flashing lights. Amidships will be a
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four-way compressed air horn and warning whistle. Numerous
life-boats and rafts will be placed for ready access by the
members of the crew in case of accident.

The new vessel will be 149 feet long, of 31 feet beam, and
will have a mean draft of 13 feet. She will have a displacement
of 915 tons and will be powered with a 600-horsepower engine.
Boiler pressure will be 165 pounds.



OUR POINT OF VIEW

85 Billions!

HE splendid results that are possi-

ble from the present housing pro-
gram, as discussed in these pages last
month by James A. Moffett, sound very
encouraging. We agree with him that
it can start factories humming and put
millions of men to work, if the program
is properly promoted and the basic
ideas are accepted and acted upon by
the public. Wise co-operation is the
watchword!

Housing, however, is only a small part
of the great problem of recovery. Even
Mr. Moffett pointed that out in men-
tioning the necessity for rehabilitation
of factories and the replacing of obso-
lete machinery. Housing has made rapid
strides recently but in other fields we
see strong evidences every day of bet-
ter business throughout the country.
And since New York has been criti-
cized as the gloomiest part of the na-
tion, perhaps it is pardonable for us to
add that we have long since turned the

" corner ourselves. This is an encouraging
sign as is also. the recent experience of
automobile manufacturers. Production
of automobiles in the United States for
March and for the first quarter of the
year, according to the Department of
Commerce, was the largest for these pe-
riods since 1929. March production was,
in fact, larger than for any month since
April, 1930.

People do have money to spend. This
is the significant fact gleaned from the
recent experience of the automobile in-
dustry. The “demand” needs no ex-
planation for it is a well known fact that
the replacement time of millions of cars
passed two or three or four years ago.
So it is with the demand for articles of
common use, comfort, and convenience.
Someone recently estimated the present
“demand” at 85 billion—an accumu-
lated unsatisfied desire for articles to
replace those long since worn out,
which replacement, had these been nor-
mal years, would have occurred once,
twice, or even three times since 1929,
The 85 billion may have been an arbi-
trary figure, either too high or too low,
but all are agreed that the actual “de-
mand” is far up in the tens of billions
of dollars.

The Manufacturers Association esti-
mates that “close to 20 billion dollars
in expenditures . . . is pent up in the
field of factory expansion, renovation,
and rehabilitation alone.” As for whol-
ly satisfying this almost universal need
for replacements—the job would with-

out doubt keep all our factories busy for
years if wise co-operation could but
make that demand clamor loud enough.
For necessities and even luxuries there
is now available more money than there
has been for years. Cars are being
bought in large numbers; homes or
home improvements can be financed
easily, as Mr. Moffett explains; and
cash can be obtained to finance busi-
ness, industries, and all the many things
we need. We have seen, however, that
recovery is a plodding horse, not a thor-
oughbred racer; and the trouble is that
we have been so unbelieving that we
have kept him reined in. Isn’t it about
time to give him his head?

Big Navy?

“A SMOOTHLY functioning majority

beat down repeated attempts of
big Navy opponents to hold up new ship
construction . . .” Big Navy? Please,
please, explain what is the linkage .in
the minds of newspaper correspondents
when they use the phrase as in this
statement taken from a New York news-
paper. The reporter was discussing pas-
sage by the House of the 457,805,261-
dollar bill to build our Navy to Treaty
strength. By the terms of that bill we
are: to construct one aircraft carrier,
two light cruisers, three destroyers over
1500 tons each, twelve destroyers not
over 1500 tons each, six submarines; to
have 555 new planes, 282 of which will
be replacements; and to add sufficient
personnel to bring Navy enlisted
strength to 95,000, commissioned of-
ficers to 8176, and Marine officers to
1074.

It is an easily verifiable fact that these
ships are well within the limits of all
treaties into which we have entered with
other nations. Their total, indeed, falls
considerably below the ratio, in respect
to one signatory nation, which was as-
sumed at the Washington conference in
1922. After that treaty was consum-
mated, our destruction of enormous
tonnage and our failure to plan or build
ships was construed as weakness, so in
1927 at London the ratio which most
people thought would rule for smaller
craft was changed. Washington and
London both accepted a relatively lower
standing because of Japan’s fait ac-
compli. What Washington and London
now hope to do is to force considera-
tion of real limitation. of armaments;
and the upbuilding of our Navy to
Treaty strength will undoubtedly help.
Nothing is farther from the thoughts

of American “Big Navy” men than the
idea of beginning a disastrous era of
naval building competition.

The increase in personnel is desirable
for the self-same reason: to improve
efficiency to the point where the Navy,
in toto, can force a hearing of the plea
for limitation and peace. In recent years
our Navy has been faced with the neces-
sity of operating with a reduced person-
nel, for economy’s sake, and has suf-
fered accordingly.

We wish, therefore, some bright news-
paper correspondent would give us a
usable definition of the words “Big
Navy” as they apply it glibly—with ap-
parent intent to sensationalize their re-
ports—to the men whom thinking people
believe are rendering a service to the
cause of peace.

Headlights on the Highway

HE summer months are notorious

for increases in the number of mo-
tor-car accidents, partly because of the
greater number of cars on the highways,
and partly because of the carefree at-
titude of many drivers as they speed
blithely along on holiday bent. Perhaps
“careless” should be substituted for
“carefree,” because so many of the hor-
rible catastrophes of the highway are
caused by nothing more or less than
downright carelessness. Long hours of
daylight and pleasant weather tend to
make people less thoughtful of the con-
dition of their cars, just so long as they
take them where they want to go.

We have written before in these col-
umns of the dangers that arise when car
drivers fail to pay attention to small but
important details, particularly to the
proper lighting of their vehicles. Poten-
tial murder lurks behind the wheel of
the car that roars along the highway
with only one headlight burning. Un-
lighted tail-lights all too often are the
direct cause of fatal collisions. And it
is the careless driver who operates his
car with such things wrong. These
drivers must be curbed. Stricter en-
forcement of existing laws will help, but
essentially the remedy lies in the edu-
cation of the drivers themselves. They
must be compelled to carry spare bulbs
for their lights and must constantly be
alert. When you are driving a motor
car, you are directing a vast amount of
power that can become an engine of
instantaneous destruction. You would
not feed poison to a fellow man: Don’t
risk his life by operating your motor
car with improper lights.



N EW LIGHT ON ANCIENT

Iron, Glass, the Arch, Bath Rooms, Found to

Have Been in Use Far Earlier Than Formerly

Supposed . . . 4500 Years Ago . . . A Surprise

By HH HL SLAWSON

URPRISING discoveries made in the
Near East, by archeologists from

the Oriental Institute of the Uni-

versity of Chicago, have thrown new

light on the technical prog-
ress of mankind in the 3rd
Millennium B.c., and lead to
the conclusion, expressed by
Dr. Henri Frankfort of the
Oriental Institute, that “man’s
mastery over matter pro-
gressed farther in early dy-
nastic and Akkadian times
than is often believed.”

Among the results of ex-
cavations in the Tigris valley
near Baghdad, Professor
Frankfort reports (1) the
discovery of glass dating from
2600 or 2700 B.c.; (2) the
discovery of evidence that ter-
restrial iron was employed
for weapons before 2700 B.c.;
and (3) the discovery in a
private house of four arched doorways,
three of which were completely intact.

Although Professor Frankfort’s ac-
count of these finds has been published
for some time [Since 1933—Ed.], these
three important additions to our fund
of knowledge of technology 4500 years
ago have somehow been overlooked by
the scientific and technical world.

T was while excavating at Tell Asmar,

site of the ancient city of Eshnunna,
50 miles from Baghdad, that the start-
ling finds listed above were made. In the
ordinary run of a day’s work in sifting
the debris of the ruined city, a small
cylinder-shaped object was turned up.
Scratched by a diamond in a hasty test,
it was indicated that this might be glass,
and this was later confirmed by more
exact examination. The glass is extreme-
ly clear and shows few air bubbles,
while, as Professor Frankfort reports,
characteristic conchoid fractures are in
evidence. The professor recalls that
opaque glass was fairly common in the
middle of the 2nd Millennium, but that
clear glass was not introduced before
the Roman times.
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Horace C. Beck, specialist, to whom
the object was referred for thorough
study, reported that “if the glass really
dates from 2700 or 2600 B.c. it is very
surprising. Clear blue glass
of a very similar color has
been found in the Mediter-
ranean, but it shows much
heavier corrosion and it is
not older than 800 or 1000
B.C.”

Mr. Beck repeated the
diamond test, also others, on
a microscopic chip from the
cylinder. He found its spe-
cific gravity to be 2.463 and
its refractive index about

The bronze handle for a
dagger, mentioned in the ar-
ticlee. The iron blade had

rusted away long years ago

1.515. “The specimen from Tell Asmar,”
his report continues, “appears to have
been modeled or moulded to its present
shape and has not been cut out of a solid
block. The glass is very pure; it has a
few small bubbles, but is surprisingly
free from striae or inclusion of quartz
or dirt. Without spectroscopic analysis
it is impossible to say for certain what
material was used, but I
should think the alkali
was probably soda. The
coloring may have been
accidental, as it is pale.
The clearness of the blue
suggests that it is due to
copper and not iron.”
Referring to the discov-
ery that iron was in use 45
centuries ago, Professor
Frankfort says: “The most
unexpécted discoverymade
was that iron was used for
tools before 2700 B.c.,
more than 1500 years be-
fore the day when the first
iron dagger known was
sent, presumably by a
Hittite king, as a present

A1l illustrations courtesy The Orliental Institute
The window at Tell Asmar, mentioned in the text,
and one of the four arched doorways. This house
was built as a residence nearly 5000 years ago

to the youthful Tutenkhamon of Egypt.”

On the afternoon of January 25, 1933,
the pick of a native workman struck a
pottery jar built into the wall of a tem-
ple structure amid the Tell Asmar ruins.
The jar was brim full of copper utensils,
including 60 bowls, four lamps, two bot-
tles, four daggers, a drinking tube, and
other objects. The conclusion was drawn
that the hoard probably represented a
service for a banquet of ritual signifi-
cance held in the temple, and the ques-
tion was raised, Was it stolen or hidden
from the enemy?

NE of the objects to which only cas-

ual attention was given when the
contents of the jar were first inventoried
was a bronze handle for a dagger, its
perforated openwork construction being
of unusual design. Later examination of
this handle showed traces of rust in the
slot where the tang of the bladehad been
inserted. Tests of this rust revealed that
iron was present in some form.

The dagger handle was referred to
Professor Cecil H. Desch, of the Uni-
versity of Sheffield, at Sheffield, En-
gland, for further examination. In addi-
tion to the original bit of rust Professor
Desch found, inside the handle, a lump
of similar material, too large to fall
through the perforations.

“On analysis,” he reported, “this
proved to be rusted iron, converted, as
usual, by long contact with the earth,
into a hard, magnetic, crystalline mass.
The position in which it was found leaves
no doubt that the blade of the dagger
was of iron. Moreover, analysis shows
that the iron is free from nickel and is
therefore not of meteoric origin.”

Professor Desch refers to analyses
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made by him of other iron objects found
at Ur and Kish in Mesopotamia, whose
high nickel content showed them to be
of meteoric origin, and concludes: “The
occurrence of an iron object of terres-
trial origin at such an early date is most
striking and of the first importance for
the history of ancient metallurgy.”
Professor Frankfort, in further discus-
sion of the discovery, admits that it is
difficult to explain the fact that iron was
smelted and used for tools so early.
“Even in the time of Amenemhet III
(about 1820 B.c.),” he says, “it was so
rare a metal that a ring of gold found
in a royal tomb at Byblos contains a
small inset of it, as though it were con-
sidered the rarer and more costly metal.”

ROFESSOR Frankfort recalls that
Transcaucasia and Armenia had been
great iron-producing centers in classical
antiquity. He mentions finding weapons
and tools of iron in tombs which had
been assigned to the Iron Age, after
1000 B.c., and continues: “Certain ob-
jects in the tombs, especially the pottery,
argued against the later dating. So it
seems to me the iron blade of our knife
must have been an importation from the
north and that iron was very occasion-
ally used in Armenia during the 3rd
Millennium B.c., but not exported, be-
cause it was less serviceable than well-
hammered copper or bronze.”
Supporting this last statement he cites
the heroes of the Edda, who had to stop
every now and again in the middle of a
combat to straighten out their iron

Dr. James H. Breasted, the noted
archeologist and Director of the
Oriental Institute. Note the arch

swords which had become bent. Con-
cluding, he says: “The spreading of the
use of iron in the second half of the 2nd
Millennium would then be due, not to
the discovery that iron could be obtained
(a knowledge which we presume to be
much older) but to the discovery of new
methods for casting and working that
metal.”

Private houses of the period of Sar-
gon I have not been excavated to any ex-
tent prior to the time when the Chicago
explorers dug into the wreckage at Tell
Asmar. The investigations of the Orien-
tal Institute resulted in much new and
important knowledge of the architecture
and the domestic life of this period.

One of the finds was a window in the
wall of an anteroom in one of the private
residential houses. “It is the first window
in the history of Babylonian excavation
to be found completely preserved,” as-
serts Professor Frankfort. It measured
about a foot square, and the lintel, made
of five stout sticks, still survived, in the
shape of a carbonized fibrous substance
which clearly preserves the structure of
the wood.

The central room of this house had
four arched doorways, three of the
arches being still completely intact.
None of the doors was more than five
feet high and the explorers had to stoop
to enter.

“That the arch was used at all in this
early period is new knowledge,” says
Professor Frankfort. “Its discovery was
as unexpected as that of the window.”

MONG the dwelling houses evidence
was found to support the conclu-

sion that the people of the Sargonid era
were not unfamiliar with the bath. De-
scribing one of the best-preserved bath
rooms excavated, Professor Frankfort
explains that the floor was-covered with
bitumen. A depression in the center of
the room held the sherds of a large pot
—no doubt a water jar. From one side
of the room ran a drain of baked brick
which turned outside and disappeared
under a bitumen drain. “This room,” he
says, “contained all the essentials for a
bath room. Since we found other bath
rooms in other houses . .. we can safely
say that the bath was an essential ele-
ment of the Sumerian dwelling house.”
In one of the temples uncovered, the
explorers were impressed with “the
elaborate arrangements for sanitation.”
No less than six toilets and five bath-
rooms were uncovered. Two of the baths
were in an inaccessible part of the tem-

A toilet drain, showing better ideas
of sanitation nearly 5000 years ago
than some civilized peoples (not to
mention names) seem to have today

ple and were provided with individual
cesspools. The remainder of the plumb-
ing equipment was connected to drains
which discharged into a main sewer, one
meter high and 50 meters long. This
was vaulted over with baked brick and
ran along the outer wall of the building
beneath the pavement of a passageway.

In tracing one drain the investigators
came upon a line of earthenware pipes.
One end of each section was about eight
inches in diameter while the other end
was reduced to seven inches, so that the
pipes could be coupled into each other
just as is done with drain pipes in the
20th Century A.p.

Another adjunct of contemporary civ-
ilization, the rain barrel, seems to pos-
sess considerable antiquity, judging
from Professor Frankfort’s finds. “Drip
pavements” of baked brick were com-
monly laid at the point where the water,
falling from earthenware eavestroughs,
would strike the ground. One such pave-
ment, says Professor Frankfort, “con-
tained three large jars, obviously placed
so that they could receive jets of water.”

It was in 1919 that the Oriental In-
stitute, under the direction of Dr. James
H. Breasted, began its epiceffort to trace
the rise of man in Egypt and the Near
East. The work has continued unabated
for 16 years and the many startling dis-
coveries made by the scientists have
forced plentiful modification of previ-
ously held conceptions about the ancient
world.
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TELEPATHY AND CLAIRVOY-

By J. B. RHINE, Ph.D.

Associate Professor of Psychology
Duke University

EDIUMSHIP is still a puzzle to
psychology, although it is now
fifty years since William James

discovered the famous Mrs. Piper and
made a study of her phenomena. Many
psychologists here and abroad have in-
terested themselves in these strange
cases, but no clear understanding has
yet been arrived at. Much has been
learned, but the medium as a phenome-
non is still a mystery. Some of the
ablest minds of the past half century
have attacked it. Also there
has been no lack of material
for study. The Spiritualists
have supplied mediums in
plenty. Numerous, labori-
ous, and voluminous have
been the reports of studies
made on these mediums.
Why have they failed in
their goal?

Most investigators of the
medium have naturally set
to work to solve the prob-
lem of the spiritistic nature
of mediumship. The medi-
um claims spirit contact
and communication, and
this claim is thus made the
immediate point of attack
by the investigator. The
problem is surely a legiti-
mate one, but it is just as
surely not logically the first
problem to be attacked.
Like many other problems
in nature, it cannot be
solved without being let
alone until something else that is natu-
rally preliminary is first solved. For ex-
ample, it would not be legitimate to ask
and investigate who killed John Jones
until it is first established whether or
not John Jones is dead.

HE spirit theory of mediumship is,

in my judgment, to be considered
as a possible one only after it is first
clearly established that the natural
powers or abilities of the medium either
in trance or awake are incapable of ex-
plaining all of her performances. Then,
and only then, may we properly con-
sider hypotheses involving external
agencies such as spirits, Universal Mind,
and the like.

The difficulty for many people with
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this more logical approach to the prob-
lem of mediumship is that we seem to
them to be ignoring or even opposing
the spirit hypothesis, in thus setting it
aside for an exhaustive exploration for
natural gifts that might explain the
mediumistic performances. They fear,
perhaps, that we may find out it is not
necessary to assume spirits to account
for the results. But unless we are ready
to take the consequences of an investiga-
tion, regardless of our wishes or ex-

The British trance medium, Mrs. Eileen J. Garrett, in normal
waking state (left) and in a trance (right). Both she and her
“spirit control” scored approximately the same in tests for
telepathy and clairvoyance, conducted under rigid conditions

pectations, we are not ready for sci-
entific exploration.

Actually, however, there is no hostility
to the spirit hypothesis in this approach.
As a matter of fact, it is the only way
I see of really demonstrating it secure-
ly, if it can be demonstrated. That is,
if there is foundation for it in reality.
It must also be kept in mind that the
phenomena of mediumship are not the
only possible sources of evidence bear-
ing on this hypothesis. In the minds of
some, there are probably other better
sources. But this question does not
properly arise in a study of a medium
unless and until it is shown that her
own capacities are unable to account
for the results.

In a series of studies made in the

psychological laboratory at Duke Uni-
versity over a period of more than four
years, it has been found that many nor-
mal people possess capacities to per-
ceive objects not present to the recog-
nized senses, and to perceive the thought
impressions of others without sensory
cues. These modes of Extra-Sensory
Perception (E. S. P.) are called respec-
tively Clairvoyance and Telepathy. In
a huge number of tests, now numbering
several hundred thousand separate
trials, it was shown, among other things,
that telepathy and clairvoyance are per-
fectly natural abilities, are related to
certain other mental processes that are
better known, and that they
are closely related to each
other. For example, all
the better subjects tested
showed both the capacities
of telepathy and clairvoy-
ance in roughly equal
measure.

FTER the first 90,000
trials (approximately)
were made, a volume was
published reporting the
work in detail. (Extra-Sen-
sory Perception, Boston,
1934.) A lengthy illustrated
review of it appeared in
ScIENTIFIC AMERICAN, July,
1934, written by my friend
and tutor, the late Dr. Wal-
ter Franklin Prince.

After the Duke experi-
ments had well passed the
100,000 mark with normal
subjects it was decided to
apply the procedures to a
medium. We were interested
not only in the natural abilities of me-
diums, but also in getting more data on
the range of E. S. P. in different types
of personalities and in the different per-
sonality states of the medium.

We were fortunately able to secure
the services of Mrs. Eileen J. Garrett,
a well-known British medium, who had
worked in other psychological labora-
tories before, and who had the reputa-
tion of being most co-operative in lab-
oratory work. We found her entirely
willing to enter into any experiment pro-
posed. Her control personality, Uvani,
the Arab “spirit,” as he claims he is,
who appeared in the trance condition,
was not so willing as Mrs. Garrett, but
he did comply (reluctantly) with the
requests made. He disclaimed any tele-
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A Logical Approach to a Study of the Phenomenon

pathic or clairvoyant powers for himself,
saying these belonged to the “instru-
ment” or medium.

In the three weeks of intensive experi-
mentation with Mrs. Garrett, she made
16,000 trials in E. S. P., nearly 12,000
being tests for clairvoyance, and the
rest for telepathy. Only 1575 of the
total were obtained from the Uvani per-
sonality due to his reluctance.

The tests themselves were simple. For
clairvoyance we used packs of 25 cards,
containing five each of five different
symbols: circle, star, rectangle, plus
sign, and wavy lines (see illustration).
These packs were shuflled several times,
were cut, and then put face down be-
fore the medium on a table, in normal
light. At first, as she called them, she
was allowed to hold the pack of cards
in her hand, removing them one by one,
and putting them down, faces unseen,
on the table again. At the end of the
run the calls were checked. After suc-
cess was reached under this condition,
the cards were next left lying on the
table and were removed by the observer
as the medium called the top one.

HE next advance consisted in tak-

ing the cards over to another room,
out of sight from the medium. Over a
third of the work was done at this dis-
tance. In all the clairvoyance tests, no
one knew what the card was before it
was called, and no one looked at it until
the end of the run of 25 calls. The calls
were recorded and the cards checked
against them while both observer and
subject watched both card and call
record. When they were in different
rooms the observer signalled the me-
dium with a telegraph key when the
card was removed and the next one was
to be called.

In the telepathy tests the same five
symbols were used but no card or other
objective record was present until, after
each call, the symbol of which the agent
or sender was thinking would be re-
corded by him without naming it. In
some series he would merely check the
successes of the percipient or receiver;
in some, a double record was kept, one
at each end of the process; and, in a few
others, packs of cards were used by
the agent as the basis of his order of
choices of symbols. That is, he would
take the top card, turn it over, and while
looking at the card-face would signal
the percipient to make a call. This was
mixed or undifferentiated E. S. P.

of Mediumship . . . How Tests are Made . . . “Spirit”

no Better Telepathist than is the Medium

What results did the medium pro-
duce? It is not so simple to state these,
because this involves mathematical
evaluation. True, common sense sup-
ports the mathematics, but it does not
go very far in dealing with the results.
The whole 16,000 trials gave 4018 hits
for both phases of E. S. P. and both
personality states. Now chance alone
would be expected to give 1/5 of 16,000,
since there is one chance in five of get-
ting a hit with a five-suit pack of cards
with every trial. This gives 3200 hits as
the most likely figure from chance alone

One of five similar sets of cards
used in the telepathy tests described

and leaves a gain or positive deviation
of 818 or over 25 percent above the
chance expectation. Chance results vary,
it is true, but we can compute its
probable range; and this deviation
is so far beyond the widest limits given
by statisticians to chance results as to
leave no argument. The odds against the
chance theory indicated by these data
would take a number of at least 60
digits to state. Odds in three-place
values, however, are enough for the
statistician.

This reports the totals of all the trials
actually made, without omission. Fuller
details are given in the original report
which appeared in the December num-
ber of Character and Personality
(Duke University).

Stated more simply, perhaps, we have
in the total of 640 runs made by Mrs.
Garrett an average of 6.3 hits per run
of 25. Now, an average of 6.3 for only
18 runs is mathematically significant.
That is, it passes the arbitrary criterion
used in experimental science for decid-
ing whether or not a principle is shown
by a set of measurements. It means that
the odds are 143 to one that the results
are not due to chance. But we have 640
runs averaging 6.3 or 35 times the 18

required for satisfying the accepted cri-
terion. So we may all feel comfortably
assured that “chance” did not produce
the results obtained with Mrs. Garrett.

The table on the next page indicates
the score averages for the different con-
ditions, clairvoyance and telepathy, for
each personality. Also, in order to show
the course of development of the scor-
ing, I have grouped the results together
in six sub-groups representing the data
of three days each (with one exception
of two days). Note that Mrs. Garrett
began with clairvoyance tests and for
the first three days did not get above
chance average. In the next three, group
B, she got only a little above this in
clairvoyance, but on telepathy she did
very well with an average of 8.0.

With group C the scores reached the
top. From that point on they declined
as is shown in the graph. In all four
curves point C is the high point. Here
too, Uvani, the trance personality, first
entered the tests. He started on about
equal footing with Mrs. Garrett; he did
not begin at the bottom as she did.

The most noteworthy fact in both the
graph and the table is the relatively
close similarity between the two states
of personality, Mrs. Garrett and Uvani.
The parallel continues even beyond
these totals given here down into details.

HIS close paralleling is the more
striking since the scores in the two
types, telepathy and clairvoyance, are so
wide apart in both cases. That is, the
peculiar difference between the clair-
voyant scoring level and that for telep-
athy, as shown by Mrs. Garrett, is found
equally striking in the Uvani person-
ality, although it is a feature in which
she is different from my other subjects.
The chief point of interest to many
will be the suggestion which these re-
sults give in the parallel just cited, that
Uvani and Mrs. Garrett are essentially
the same person, at least in the capacity
of E. S. P. It is true that Uvani warned
us that he did not possess these powers,
that only the medium had them. But how
could the “spirit” he claims to be com-
mune with other minds except by
telepathy? How could he know all he
claims to know of things without clair-
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F . completely unconscious.. in connection with this work. We have
3.0l doe Second: What are the made over 100,000 empirical trials in

1.0

AVERAGE HITS PER 25 CALLS
~ o
o o
T T

necessary conditions for
bringing out such capaci-
ties? The most important
is interest. Spontaneous en-
thusiasm is best. A certain
degree of confidence is
necessary. Concentration of
attention is required by
most, but this varies. Re-

!
o
RATIO OF AVERAGE SUCCESSES
TO CHANCE EXPECTATION

checking it, and are fully satisfied as to
its dependability. It leaves “no chance
for chance” as a theory applicable to
these results. But one need not be much
of a mathematician to see that Mrs.
Garrett’s best score of hits in 100 trials
in telepathy, two rooms from the agent,
is too good for chance.

Seventh and finally: What about the

N laxation and abstraction old question of sensory cues? This is

5.0 a8 - 1.0 from all save the task is answerable for the card work by the
: ' ; , v ) desirable. 3725 trials made with the cards out of

A B ¢ D E F Third: Howcan we know  the room, with a wall between card and

Comparison of scoring rates in telepathy (T) and
clairvoyance (C); Uvani (U) and Mrs. Garrett (G)

voyance? Lacking sense organs, as
“spirits” must, how function without
E. S. P.? Yet it would be hazardous on
this evidence to be too sure about Uvani.
This is only a beginning.

The next point, and perhaps that of
the most consequence, is that, since both
personality states of Mrs. Garrett
showed strong positive evidence of
E. S. P, this becomes a potent explana-
tory factor in dealing with her medium-
ship. There has long been a telepathy
hypothesis. Now we can be safe in ap-
plying this hypothesis to Mrs. Garrett’s
performances and in adding to it the
sister-capacity of - clairvoyance. Her
mediumistic utterances must pass clear-
ly beyond the explanatory range of these
natural capacities she has shown in these
controlled tests, if they are to con-
tribute to the spirit hypothesis. This
means, probably, that they must show
evidential forms not yet developed.

N the other hand, the evidence of

E. S. P. has a positive bearing on

the spirit hypothesis. Without E. S. P,

such existence would be inconceivable.

It gives mind a self-sufficiency it could

not get along well without. Only through

E. S. P. could mind function without its
body.

A further point of interest that ap-

pears in these results is the fact that

the agent and percipient in
telepathic tests do not mere-
ly have similar habits of
order in selection of symbols? We have
the agent vary by an irregular system
made up at the time. This has been
checked in some of the cases of this
study. Best, perhaps, is the cross-
check control. We check one run of the
agent’s record with a different corres-
ponding run of the percipient’s record.
We have found only the chance expec-
tation in such tests.

Fourth: How do we know that the
cards are not merely inadequately shuf-
fled? By checking one run of card rec-
ords against its successor. This showed
no significant persistence of order
through the series, and yielded close to
chance expectation.

Fifth: Is it possible that agent and
percipient are in collusion? There were
in the tests with Mrs. Garrett alone six
different agents functioning. Most of
them were either assistants or staff mem-
bers. I served as agent in a significant
series of runs myself.

Sixth: Is the mathematics of evalua-
tion beyond dispute? Yes, among those
trained to understand it. It has been used
in this way in several branches of sci-
ence, and in this particular field has
served for nearly 50 years. It has been
given attention by several statisticians

percipient. These yielded a slightly bet-
ter score than with the cards in the
room. The telepathy done with distance
was likewise better than it was with the
agent and percipient in the same room.
Here too they were invisible to each
other when in different rooms.

HAT is left? The hypothesis of E.

S. P. This is not very definite. We
know too little to define it in more than
non-committal descriptive terms. But it
seems to be a natural, mental phenome-
non, apparently not a radiation process,
not involving a sense organ, and possibly
independent of spatial restrictions. It is
a phenomenon that challenges many
fields and will perhaps stretch across
many boundaries in the course of its
scientific development.

Readers who wish to refer to other

articles in SCIENTIFIC AMERICAN on
the subject of telepathy will find the fol-
lowing list of assistance: March 1932
(page 135); March 1933 (page 140);
April 1933 (page 214) ; May 1933 (page
264); June 1933 (page 324); July
1933 (page 10); August 1933 (page
66); September 1933 (page 108); Oc-
tober 1933 (page 152); November 1933
(page 200) ; February 1934 (page 64);
July 1934 (page 5).—The Editor.

SuMMARY OF RESULTS oF TEsTs FOR EXTRA-SENSORY PercepTioN WITH THE
MRrs. GARRETT AND UvaN1 PERSONALITIES, APRIL, 1934

Mrs. Garrett stands, at her best scoring

period, about on the level with my other NorMmAL PersoNaLITY Uvant PeErsoNaLITY

good subjects. She gave an average of

close to 10 hits per run of 25. This Clairvoyance Telepathy Clairvoyance Telepathy

seems to be a falljr‘ly repr(;lse‘ntitlve Date Group Av. A Av, v,

average score for su Jects at their best. Trials| Hits |per25|Trials| Hits [per25|Trials| Hits [per25|Trials| Hits |per25

Mrs. Garrett was next to the best sub-

ject we have found in telepathic work, 825 162 4.8 | ..l e .

but was rather poorer than most sub- 1,475 307| 5.2 | 75| 185 8.0.....|eiiforiidiiiidinnnifiins .

iects in clairvovance. She felt the 3,525 888] 6.3 1 6257 336| 13.4{ 300 711 5.9 | 100] 44| 11.0

) ¥y ) . 2,850 621 5.41(1,025, 374 9.1 400 87| 5.4 75 20§ 6.7

monotonous  dullness of the routine 800 171) 5.3 | 875 248 7.10 300| 51| 4.3| 400 91| 5.7

more in clairvoyance tests. 1,425] 284( 5.0 | 425] 78| 4.6/....feeiii]iniifiiiiifiniei]ieine
Finally, let us take up a few of the ; ;

more likely questions that may oceur to  Totals all 17 days............ 10,900(2,433) 5.6 (3,525\1,221] 8.7\1,0000 209|5.2| 575 155| 6.

ey q y Totals first 12 days........... 8,675/1,078) 5.7 (2,225 895| 10.1| ‘700| 158| 5.69 175| 64| 9.1
the critical reader and answer them
briefly.

Grand total 16,000 4,018 (av. 6.3) +818 £ 34.1 X =24.0.

1X = 3.5,

$Barely significant, when treated in daily scries and combined by taking mean square of independent
X.values. But Iregard the finality of this formula as still in reasonable question.

From Character and Personality

First: Many wish to know how the
subject gets the image. That is, what
does introspection yield. It gives almost
nothing, and apparently the process is



How Bricut 1s A LicaTNING BUG?

Professor of Physics, Dickinson College, Carlisle, Pennsylvania

HE organ which produces the light
Tin a lightning bug or fire fly is lo-

cated in the last two segments of the
abdomen. These show clearly above, at
right. It consists of a fatty tissue con-
taining a large number of tiny air tubes.
When the fire fly is stimulated or ex-
cited, air rich in oxygen is released by
these tubes, which unites with a chemi-
cal substance, and a slow combustion
or oxidation process takes place. The
ratio between the intensity of the light
thus produced and the amount of mat-
ter oxidized is the largest known to sci-
ence, the efficiency being better than
95 percent. The best man-made light is
less than one percent! Most of the en-
ergy in the latter case is radiated in the
form of heat.

Under a high-power microscope, the
radiating surface of the fire fly presents
a gorgeous display of pyrotechnics.
After the eye becomes dark-adapted,
one sees a soft glow, broken here and
there by bright flashes at irregular in-
tervals, and climaxed finally by the
brilliant flash coming from the whole
surface.

The easiest way to measure very small
light intensities is by means of the pho-
to-electric cell, developed during the
past few years for the purpose of trans-
forming light energy into electrical en-
ergy. This can then be measured directly
with a sensitive galvanometer or micro-
ammeter, these delicate instruments
being capable of indicating currents as
small as the one hundred millionth part
of an ampere.

One form of the photo-electric cell,
the Weston photronic cell, is especially

5 Ay J‘;-W e e “ .
The assembled apparatus used for measuring the intensity of the fire-fly flashes

By W. A. PARLIN, Ph.D.

convenient for measuring the intensity
of fire-fly flashes. These cells are of the
self-generating type, requiring no ex-
ternal circuit voltage. The flat glass sur-
face and projecting rim of the photronic
cell serve as the floor and side wall of
the enclosure for the fire fly, and a small
piece of wire gauze for the top completes
the miniature cage. A shield of black
paper or other suitable material must
be placed over the cell to protect it
from any external light.

The photronic cell is connected di-
rectly with a very sensitive ballistic gal-
vanometer. A switch is necessary to cut
the photronic cell from the circuit, in
order to prevent the effect of a second
flash occurring before the galvanometer
deflection for the first flash is completed.

HE total energy of a given flash
will be proportional to the maximum
swing or deflection of the ballistic gal-
vanometer. Single flashes from the same
fire fly vary over a wide range, hence
a series of readings are taken for each
of several fire flies, and the average
deflection for each series is determined.
A diaphragm is now placed over the
sensitive surface of the photronic cell,
having an opening approximately equal
to the luminous area of the fire fly.
A standard lamp of known candle-pow-
er is placed above the cell, at such a
distance that a flash from the lamp will
produce the same deflection as that
produced by the fire fly. The light in-
tensity of the standard lamp and of the
fire fly are now the same at the surface
of the photronic cell. This intensity is
given by the ratio of the candle-power

5

of the standard lamp to the square of
its distance from the photronic cell.
Finally, if we know the distance of the
fire fly from the sensitive surface of the
cell, its candle-power can be determined.
The average brightness of the fire fly
is about one fifteen hundredth that of a
standard candle.

The miniature cage which records
the flashes of the fire fly, also the
photronic cell (Weston Electrical
Instrument Corp.). To permit the
insect to be photographed clearly, a
glass plate has been substituted for
the wire gauze mentioned in the
text, for keeping the bug in the cell

If we connect the photronic cell to
a radio amplifier, the flashes can be
made audible and, by adding a magnetic
counter to the circuit, a record of the
number of flashes can be had inde-
pendent of an observer.

Colonel Gorgas, at the time of the
Spanish-American war, used the light
from a bottle of fire flies to carry out
an operation.

Although the fire fly is a very efficient
source of light as far as mere visibility
is concerned, the fact that its light is
concentrated in one color makes it very
poor as a general illuminant. The colors
of objects illuminated by it would be
distorted about the same as by the
mercury arc.

How the fire fly can radiate “cold
light,” free from the enormous amount
of heat which is present in all man-
made sources of light, is a problem
which has baffled science for many
years, and its solution will revolutionize
our lighting industry.
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IS THE EXPOSURE RIGHT?

Advanced Amateur Photographers Will Find

Many Uses For Exposure Meters . . . When And

How To Use Them .. . Outdoors . . . Indoors

XPOSURE meters were created and
E are being widely used on the the-

ory that if a picture is worth mak-
ing at all, it is worth taking a little
trouble to do the job right. Dedicated
to the perfect negative, without which
no perfect print or enlargement may be
had, exposure meters are used by pro-

fessional and serious amateur alike, for
light intensity is a deceiving quantity
which even the experienced photog-
rapher cannot always evaluate cor-
rectly.

The good negative is that one in which
there is an orderly progression of tones
from the deepest shadow to the bright-
est highlight, the whole giving a faith-
ful reproduction in monochrome of the
appearance of the subject photo-
graphed. There are, of course, many
remedies for the many ills of faulty
negatives, such as intensification for
under-exposure and reduction for over-
exposure, the use of “contrast” papers
for “flat” negatives and “soft” papers
for “contrasty” negatives, and the many
tricks and dodges used in developing
the poorly exposed negative or in mak-
ing and developing the final print or
enlargement. But like all remedies they
are, after all, merely makeshift and
cannot be quite so satisfactory as a well-
done performance in the first place.
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The exposure for this fine example of theater
photography was determined with a photo-
electric exposure meter. 1/60 second at stop f/2

By JACOB DESCHIN

There is no greater thrill in all pho-
tographic experience than a good nega-
tive of a good subject printed on a paper
of suitable surface and of the “normal”
grade of contrast, which retains all the
gradations of the light re-
flected from the subject at
the time it was photographed.

If the amateur thinks that
such a negative is beyond his
abilities and that it is only the
professional who can achieve
such results, let him consider
the fact that if he uses good
negative material he can give
as many as five different ex-
posures for the same subject
and get a correctly exposed
negative every time. This is
due to the fact that good film,
and there is good film a-
plenty, has a tone range of
150 to 1, meaning that it has
150 degrees of brightnesses
from the highest highlight to
the deepest shadow, and that
since most subjects have
about five separate tones and
very rarely do they exceed thirty, it is
possible, for instance, to give exposures
varying from 1/10th to 1/50th of a sec-
ond and each one will be correct. The
difference in the longer exposures will
be an increase in the over-all
density, though the relation-
ship of the various tones to
each other will be the same
in each negative.

The choice of exposure
time, then, depends on the
type of work, the effect de-
sired, the kind of paper to be
used, and other factors. Given
half a chance, the exposure
meter will provide the pho-
tographer with the ability not
only to make adequate expo-
sures but also to choose the
particular type of exposure
he wants.

Exposure meters range all
the way from the simple slide-
rule with tabulated figures in-

—a

lighter

dicating various exposure data to the
most accurate instrument in its field on
the market—the photo-electric type. All
meters must take into account the speed
of the film material used—that is, the
minimum exposure that may be given
in order to produce a good negative—
and the luminosity of the subject, or the
capacity of the latter to reflect light.
For photography is, fundamentally, the
recording of light reflections. Using as
a basis an indicated figure—arrived at
by measurement of the light intensity
by means of the meter—and guided by
the film speed figure, the proper shutter
speed and lens opening are found. The
exposure selected then depends on the
darkness or lightness of the principal
part of the subject being photographed,
the depth of focus desired, provision for
increase in exposure necessary because
of the use of filters, and other special
factors.

HE simple slide-rule type of meter,

which indicates exposures to be
given various types of subjects under
different degrees of sunlight, depends
entirely on the judgment of the photog-
rapher as to whether prevailing light
conditions at a specific time of day fit
the classification of the meter. The great
latitude of modern film material, greater
in the slower film than in the “super”
type, makes it possible for him to veer
considerably from the correct exposure
and still get a good negative. But these
exposures are meant for average condi-
tions and subjects and generally for the
brightest periods of the day. Special
conditions, such as close work or where
it is desired to show texture, are out-

In order to give adequate exposure to the dark
subject, the exposure meter showed that the

background must be over-exposed
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side the accurate range of the slide-rule
meter.

A second type of meter, known as the
“tint-paper” type, is not so generally
used in the United States. With this
meter, the amount of light falling on the
meter is measured by a sensitive paper
which takes a certain length of time to
darken, depending on the strength of the
light. This time duration is then used as

the basis for determining the necessary
exposure.

The visual or “extinction” meter con-
sists of a tubular eye-piece arrangement
by which the strength of light reflected
from a subject is measured by holding
the eye close to' the eye-piece and de-
ciding the dimmest figure in a line or
circle of numbers at the end of the tube
that can be read clearly and without eye
strain. This figure is then used as the
basis for figuring out the exposure on
the slide-rule on the outside of the tube.

HIS type of meter enjoys wide pop-

ularity and many happy results have
been obtained through its use, but this
also gives only an average reading and
will not do for the exacting job. Owing
to variations in the eyesight of different
users of the meter, one photographer
may get a different reading from an-
other. Every precaution must therefore
be taken to avoid eye strain and thus
give the eye every chance for reading
the numbers under normal conditions.
The advice is never to take a reading
when eyes are dazzled; hold the eye-
piece firmly to the eye so no false light
can enter; when coming indoors from
a sunny outdoors, or the other way
about, wait a short time until the eyes
have become accustomed to the new
light intensity.

The photo-electric meter is the last
word in exposure calculators and by far
the most efficient—albeit the most ex-
pensive—instrument on the market. Its
base is a form of light-sensitive cell.
Variations in the strength of the light
reflected from the subject to the cell
are indicated by the movement of a

SCIENTIFIC AMERICAN

In the type of pic-
torial photography
shown in these two
illustrations, the sil-
houettes ‘“‘make’’

( continued below )

the picture. There-
fore, highlights be-
come more impor-
tant, and exposure
must be governed
according to them

pointer, which indicates the basis for
calculating the exposure to be given.
The meter is pointed toward the most
important part of the subject or that
part of it which should be most carefully
measured because its correct exposure
is necessary to proper over-all exposure.
In pointing the meter it must be remem-
bered that the “angle of view” of the
meter includes a “cone” of light em-
bracing an area of about 50 degrees,
which is that of the average lens. Por-
traits, small objects, reproductions, and
similar subjects require as close an ap-
proach as possible, taking care not to
obscure the subject. In taking outdoor
pictures, care must be exercised that
the meter is held at a slight angle so
that the sky is excluded from the area
of the “cone” covered by the meter.
Otherwise a much higher reading will
be had than that justified by the subject.

Of course, there are certain cases in
which a meter reading would be ignored,
if a meter were used at all. There are the
“must” type of pictures, such as speed
sports snapshots, when wide-open lenses
and the fastest shutter speeds are in
order no matter what the light condi-
tions. The sports photographer must get
his pictures and he will do it even if it
means considerable under-exposure. But
the independent amateur can take it or
leave it. He serves no boss but his own
artistic instinct. He will leave speed pho-
tography alone when there is insufficient
light; he will prefer the soft morning
and late afternoon sunlight to the harsh,
glaring beams of mid-day; whenever the
subject permits he will use the fine-
grain, good contrast, slower films with
their greater latitude rather than the
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“super” films with their extreme speed
and tendency to flatness and “graini-
ness.” Also, since the recording of light
reflections is the basis of photography,
he will not attempt to take pictures
when the light is not interesting, for
“flat” lighting, while it will produce a
picture, will not usually give a picture to
make the heart proud. Contrast, the
play of light and shade, is the very soul
of photography.

A point about sun-brightness may
be helpful: While many amateurs be-
lieve that an unobscured bright sun is
the brightest photographic light there
is, as a matter of fact it is only so when
veiled by white clouds. For then the
light is diffused into the shadows, where-
as in the case of an unobscured sun the
shadows are much blacker. Incidentally,
the old rule “Expose for the shadows
and let the highlights take care of
themselves” applies especially in bright
sunlight, for under such conditions it is
easy for the photographer to be misled
into thinking that since everything seems
to be so well lighted, the shadows must
be too.

VER-EXPOSURE is better than un-
der-exposure, since the former will
produce a print, though it will require
longer printing-time than a normal nega-
tive would need, while nothing much can
be done to improve the negative ex-
tremely under-exposed.

In all calculations of proper expo-
sure, the principal thing to be taken
into account is that, for the purposes of
the exposure, the only light that counts
is that which is reflected from the sub-
ject being photographed.

®

(( If you have not already obtained the

SCIENTIFIC AMERICAN list of repre-
sentative miniature cameras available in
the United States, giving pertinent data
and prices, by all means write for it at
once. Ask also for our list of books on
photography for the beginner as well as
the advanced amateur. Please send
stamps for postage.—The Editor.



IMPOSSIBLE PLANETS

By HENRY NORRIS RUSSELL, Ph. D.

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

ECENT reports from California an-
nounce the discovery of four white
dwarf stars, doubling the known

number of these remarkable bodies.

It has long been known that the Com-
panion of Sirius, and one component of
the double companion of the fourth
magnitude star Omicron Eridani, were
strange objects; for, though of very low
real brightness, and hence justly to be
called dwarf stars, they are white or
whitish in color and presumably much
hotter than the sun. But a body hotter
than the sun should emit more light per
square mile, hence these stars must be
small—no bigger, in fact, than several
of the planets.

This is not so remarkable by itself,
but both of these stars, being double,
belong to the rather small list for which
masses could be computed, and both
are comparable to the sun in mass—the

Companion of Sirius being more than

300,000 times the earth’s mass, and the
other about 150,000. The enormous re-
sulting densities appeared to be in-
credible until Eddington explained
them on the simple supposition that the
atoms inside the star were thoroughly
ionized—that is, had all the outer parts
knocked off them, so that the gas which
they formed could be very greatly com-
pressed without their “jamming.”

A third star of the same sort was dis-
covered by van Maanen, and another
in the Perseus Cluster by Oosterhout.
These discoveries were accidental; the
astronomers involved were looking for
stars of rapid apparent motion in the
heavens which bid fair to have large
parallaxes. The large majority of these
stars are red, but these two turned out
to be white.

DELIBERATE search for more of

the same kind has recently been
made at the Lick Observatory by Kuiper
(whose interesting work on double stars
we recently described). The best chance
of success was obviously among those
stars which have large parallaxes, and
are so faint that their spectra have not
previously been observed. Working with
a small but powerful spectroscope, and
also through measures of color, he has
detected three more objects which are
clearly of the same kind. All are very
faint—from the 11th to the 15th mag-
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nitude; and have large parallaxes and
small distances—from 50 to 60 light-
years. In real brightness they range from
one one-hundredth to one five-hundredth
of the sun’s luminosity.

Adams and Humason, observing the
spectra of these stars at Mt. Wilson,
find them to be similar to one another,
and very peculiar. The lines are ex-
traordinarily wide and diffuse, so that
only a few of the strongest can be recog-
nized; but there are enough to show
that the atmospheres are hotter than the
sun’s. One more star, whose parallax
and real brightness have not yet been
measured, has a similar spectrum and
is doubtless of the same sort.

It is easy enough to calculate the di-
ameter of a star, if we know its real
brightness and its surface temperature.
For the present group the latter is rather
hard to estimate, as the spectra are so
queer. But the values given below are
derived from standard formulas. The
calculated sizes are more likely to be
too large than too small.

w —_
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Res 31 =85 =R
Star =2 4 HO o
B2 7 g8 F8
Sirius (Companion) 0.005 F, 7500 3.5
O Eridani (Companion) 0.006 A, 11500 2.1
van Maanen’s star 0.0013 Fs 6000 1.3
Kuiper’s stars 1 0.004 A, 10000 1.8
2 0.010 A; 8500 5.6
3 0.0015 Fg 6000 1.5
Qosterhout’s star 0.018? A, 10000 8.2°?

The values for the last star are un-
certain, as its observed parallax is so
small (07011), that any results calcu-
lated from it have a large percentage
error. For the others the calculated di-
ameter may be wrong by 25 percent,
but it is nevertheless evident that these
curious bodies are remarkably similar
in size. The average for the six is 2.6
times the earth’s diameter, or just about
20,000 miles. Only one of them is twice
as big, and none is less than half. For
comparison, we may recall that in round
numbers the diameter of the earth is
8000 miles, while that of Neptune, the
smallest of the major planets, is 31,000.

The densities of the first two stars
come out 40,000 and 90,000 times that
of water. For the others we have no
direct evidence, but they are doubtless
also very high.

These remarkable bodies evidently
represent one of the standard products

of nature. They are hard to find, since
they are so faint, but if we could make
a complete census of all those in a given
part of space—say within 50 light-
years from the sun—we would undoubt-
edly find them to be more numerous
than the giant stars which, because of
their brightness, almost monopolize our
ordinary star catalogs.

Y should they be so unlike other

stars and so like one another; and

what stage in a star’s possible history do
they represent?

It is risky even to attempt an answer
to the latter question: yet if we dare
to say anything at all about the history
or evolution of a star, we can hardly
avoid the conclusion that the white
dwarfs represent the last stage of
senility.

A star is forever being pulled to-
gether by its own gravitation. Only the
expansive pressure of the hot gases in-
side it keeps it from collapsing. As this
heat leaks out to the surface and keeps
the star shining, it is replaced by new
suppli€s. We are sure now that these are
drawn from some sub-atomic source—
just what, we do not yet know—and are
sufficient to keep a star like the sun
shining for many thousand millions of
years; and we are also sure that, what-
ever its origin, the supply must be ex-
haustible. Given time enough—much
longer than the past history of our solar
system—the internal supplies must
wane and the star will inevitably con-
tract, slowly but steadily.

If the constituent particles of the gas
were atoms of the type with which we
are familiar, there would come an end
to the contraction when these were
jammed so close together that there re-
mained little or no free space between
them; and, at the last, the mass would
be about as dense as ordinary solid or
liquid matter—somewhat denser, on ac-
count of the great pressure. But, inside
a star, the atoms are broken up into
their own constituent parts—electrons
and nuclei—and these last are so ex-
ceedingly small that an enormous de-
gree of condensation would fail to “jam”
them.

Until a few years ago no one could
even suggest where an end would come
to this process. But the quantum laws
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The Investigation of Three Newly-Discovered

Stars of the Companion-of-Sirius Type (the
Famous Star That Weighs a Ton Per Cubic Inch)
Shows That These Extremely Dense Bodies are

Old Stars in the Process of Going Out.

It Also

Shows That Planets Much Larger Than Jupiter

are an Impossibility Anywhere in the Universe

which govern the way in which the
electrons are built, shell upon shell, into
atoms, apply also, though in a different
way, to limit the condensation even of
the. interior of a star. Given a specific
volume of space—say a cubic centi-
meter—these laws permit the crowding
of an indefinitely great number of
particles into it, but only upon certain
conditions regarding their motions. Na-
ture will tolerate only a definite num-
ber of slow-moving particles within this
volume; if more are to be admitted, they
must be faster-moving. Now the pres-
sure depends on the average energy of
motion of the particle; hence, to obtain
a great density, demands a high pres-
sure. This is true for an ordinary gas;
but the details are different here. For
an ordinary gas the pressure remains
high, even after every bit of heat (en-
ergy of motion of the particles) has
been extracted which the laws of nature
permit to escape. Moreover, the pres-
sure is now proportional to the 5/3
power of the density—not to the density
itself, as in the familiar case. When the
particles move so fast that they ap-
proach the velocity of light, the formula
for the pressure becomes more com-
plicated, but it is accurately known.

O work out just how a star would
be built if it were composed of
matter which followed this law, is no
simple problem, but it has been solved
with remarkable mathematical elegance
by a young physicist from India, Chan-
drasekhar, who is now residing in
England.*
The result of his investigation is that
a star of a given kind of matter, and a
given mass, after it has lost all the en-
ergy which it can possibly radiate away
into space and has settled down into
the degenerate condition, must have a
perfectly definite size and an equally
definite internal constitution. For a
small mass the central density will be
six times the average for the whole star;
for larger masses the ratio increases.
The larger the mass, the smaller will it

1The reader who enjoys skilled handling of
differential equations may be referred to the
Monthly Notices of the Royal Astronomical
Society, for January, 1935.

be when it has shrunk to the limit.
(Roughly speaking, its greater power
of gravitation enables it to compress it-
self more.)

For a body composed mainly of the
heavier atoms (from carbon and oxygen
upward) and of one fourth the sun’s
mass, the limiting diameter would be
a little over twice the earth’s. With half
the sun’s mass it would be 1% times
as big as the earth; if as massive as
the sun, its radius would be 85 percent

_of the earth’s. For larger masses the

calculated diameter diminishes rapidly,
and for 1.43 times the sun’s mass there
is no longer any limit to the contrac-
tion. More massive stars are not sub-
ject to this restriction. The reason is
simple. In large masses the internal
gravitational pressure is very high; to
produce this pressure the particles of
the gas must be moving fast, and when
the calculations are made it turns out
that their average motion will be so fast
that the mechanism will no longer fall
foul of the quantum restriction, how-
ever far it contracts.

All this sounds pretty speculative.
But it is based on precise calculation,
founded on a theory which is gener-
ally accepted—though Eddington has
recently criticised it (in a paper com-
prehensible only to a very small group).

T has two consequences—one capable

of observational test, the other of
considerable general interest.

A mass of gas which had lost all its
available heat and settled down into a
state of hopeless degeneracy would,
ipso facto, be dark and invisible at
stellar distances. Stars, when dying but
not yet dead, would shine faintly and
have nearly degenerate cores surround-
ed by envelopes of something more
nearly resembling ordinary matter. We
might expect them to be a little big-
ger—perhaps twice as big as in the final
state. Now this is precisely the actual
size of the white dwarfs. We should ex-
pect, too, to find that such stars were
of small mass, and the only two for
which we have data have 45 and 93
percent of the sun’s mass. This very
striking agreement was first pointed out
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by Milne, on the basis of an approxi-
mate theory, and affords excellent rea-
son for believing that these tiny bodies
are actually stars in the process of go-:
ing out. They are losing energy so
slowly, in proportion to the brighter
stars, that they may linger on for bil-
lions of years before they stop shining
altogether.

The whole theory, admirable as is
its success, applies only to masses of
stellar order of magnitude, for which
the central pressures are very great.
The history of a really small mass—

"less than a thousandth part of the

sun’s—would be wholly different. It
would never be very hot inside; as it
radiated heat away, the more refrac-
tory constituents of the gas would
liquefy and solidify, and it would end
up as a planet—very much like Jupiter,
perhaps, in certain stages—and at the
end be a cold, solid body with a core
of rock surrounding a frozen ocean,
and coated outside with a snow mantle
of solid hydrogen. The more massive
such a body was, the bigger a planet
it would make.

THIS is the opposite of the behaviour
for large masses. Hence, somewhere
in the interval, the size of a completely
cooled body must reach a maximum.
Jupiter is certainly on the planetary
side, while a body a hundred times as
great would undoubtedly settle down
as a “black dwarf.” The turning point
would come at about one one-hundredth
part of the sun’s mass, and we may

guess that the maximum diameter
would be not much greater than
Jupiter’s.

So we have come to the conclusion
that very large planets are impossible—
that is, cold bodies as big as even the
smaller stars. Anything as much as half
a million miles in diameter—probably
even a quarter of a million—must be
self-luminous and cannot be in a final
state.

The fate of the more massive stars
intrigues the imagination. As they cool
down they must, so far as we can see,
shrink to be far smaller than the
earth—smaller than the moon—perhaps
no bigger than a large asteroid. By this
time something might be expected to
happen: but we do not yet know enough
about the fundamental laws to work it
out clearly. We can -hope for no help
from observation here; such a body,
even while its surface remained hot,
would be too faint to be seen at the
smallest of stellar distances.—Prince-
ton University Observatory, May 6,1935.

Largely because of the successful
photography of some clouds of un-
usual extent on Mars, Professor Russell
has chosen this and cognate Martian
things as the subject of his next article.



Copper has a wide range of uses. Here is illustrated a mechanically cleaned screen in a sewage disposal
plant. It is made of rolled silicon-copper alloy plates—fastened with bolts and nuts of the same alloy
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Copper . . . Much New Research ... Many New

Uses, Alloys, Adaptations

. . . Hardened and

Enameled ... Quick Patina. .. Improves Iron, Steel

By PHILIP

« OUR steel at a temperature of
2600 onto copper which melts at
1950! And not cut, melt or weld

the copper?”

“Impossible,” some said.

“Let’s try it anyway,” said others.

So they tried it and it did work. When
. molten steel was poured into molds
supported on copper stools, the high
conductivity of the copper dissipated
the terrific heat adequately. And with
this experiment there was discovered
another way to cut steel production
costs.

Applied research has been kicking
up this sort of stir in copper and cop-
per alloys for several years. Constant
pushing against the periphery of the
metallurgical unknown has been up-

20

H. SMITH

setting tradition and in the metal in-
dustry tradition is long, honorable, and
well-nigh impregnable. Substitution of
copper for cast iron in stools is an ex-
ample of a successful assault against
tradition and logic, but other forms of
attack have been made, directed at
broadening basic knowledge. The up-
shot of it is the coming of copper into
uses unthought of a few years ago.
Most recent copper developments
which have reached the practical stage,
make a direct contribution to the con-
sumer. He can now acquire a home
built of steel to which a measure of
corrosion resistance has been imparted
by copper. He can roof this dwelling
with copper and have an age-old green
patina on it within a very few weeks.

Out in the kitchen he can have a range
boiler that won’t leak and will prob-
ably outlast him, while new types of
copper tubing and soldered fittings
give easier installation of plumbing
fixtures. If he owns an old house, copper
research has helped him, too. He will
soon be able to protect it with a coat
of corrosion resistant copper paint, or,
if he prefers, he can cover it with cop-
per sheet enameled in transparent
colors. Moreover, he can travel much
faster to reach this home with less
danger of burning out the bearings in
his car.

Behind each of these developments
is a fascinating story of applied re-
search. Take the copper stools as an
example. Here the conductivity of cop-
per is employed to make savings of a
dual nature. The ingot as cast is not
rough or cracked on its end, with con-
sequent waste, as it is frequently when
poured with cast-iron stools, and the
copper will last for some 1000 pourings
as contrasted to 80 for cast iron. Cop-
per is more expensive at the outset for
the metal cost is higher, but when a
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copper stool has served out its life the
only impairment is cracking or heat
checks, and the metal can be recast
in stool form for use again.

When experimenters had recovered
from their surprise that copper could
be used for stools—and it was a sur-
prise even to those who banked on its
success—the next step was to try cop-
per for molds. Aside from the rapid
formation of heat checks, the molds
performed well and there is now much
to support the contention that the prac-
tical use of copper molds is not far
away.

NAMELING on copper had its
origin even prior to the Middle
Ages. The cloisonné work of the Chi-
nese and Japanese represents an en-
ameling on copper. These older forms
hid the metal, produced a thick, brit-
tle, and expensive coat of enamel and
were applicable only to objects
of art. Not so with the product
of modern research. Here the
aim has been to preserve the at-
tractive surface and texture of
copper, to make the enamel
flexible, transparent, and in-
expensive. By achieving this
goal, enameled copper becomes
suitable for exterior and in-
terior wall surfaces, roofs, and
decorative building effects.
They call this new process
“crystal-cote.” It is essentially a
special glass melted onto the
metal surface. The enamel can
be made transparent, merely to
protect the copper without con-
cealing the metallic sheen, or it
can be in color either transpar-
ent or opaque. The trick, of

Sweating the fittings together in the newer
type of copper alloy residential plumbing
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course, was to develop an enamel that
would have an expansion and contrac-
tion close to that of copper so that it
would not crack, and to apply it so
thinly that it would have flexibility.
This achieved, builders have at their
disposal copper in a new form. It is
possible to prepare sheets 18 by 48
inches in size in a variety of colors for
use where appearance is to be height-
ened. The sheets can be flexed and cut
to shape, and they won’t shatter under
a moderate blow. Where necessary,
nails can be driven through without
damage to the enamel and if the en-
amel should be knocked off there is
still a corrosion-resistant surface under-
neath.

The Statue of Liberty in New York
Harbor now features this product of
research. The vaulted ceiling of the
tunnel leading to the statue is covered
with buff-tone “crystal-cote,” while the
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Strength and resistance to fatigue make beryllium-
copper particularly suitable for various springs

signs which tell the tripper where
to go and what to do are made
of the same material in two tones,
for this process permits the use
of colors in combination to pro-
duce pleasing effects.

It wasn’t a very big jump in
thinking to consider ways and
means of simulating the green
color which comes over copper
roofs on aging, and two ways
have been perfected for produc-
ing this patina quickly. In both
cases the first step was to find
out what a natural patina was—
what manner of chemical sub-
stance was formed by the inter-
play of the elements with copper.
It was found to be mainly a basic
sulfate of copper, a composition
like that of the natural mineral
brochantite. Knowing that keep-
ing a “conditioned” ammonium
sulfate solution in contact with
copper would produce the basic
sulfate, this was tried. But the
patina did not form until—and

21

Still good after 60 years of service:
an old copper kitchen range boiler

here was a surprise—until after
precipitation of a night’s dew.
So it was discovered that a con-
trolled humidity was needed to
produce a permanent effect.

Apart from spraying copper
and letting nature take its
course, another method has
been developed. It comprises
applying an electrolyte embody-
ing a certain concentration of
sodium bicarbonate and then
subjecting it to electrolysis with
the copper forming the anode.
Now the charming green color-
ing, which normally requires
from five to 12 years by natural
process, can be had at will, and
quickly.

Other developments bring
pipes and fittings into the home
in a more advantageous form. Perhaps
the consumer has them in his home al-
ready but the chances are he does not
know it. Such uses of copper involve
an improvement in design whereby
tubes slide snugly into fittings to be
held tightly with solder, and is in con-
trast to the older form of threaded
coupling. This design gives greater
flexibility to the tubing and weighs
nearly 50 percent less than the old
type threaded pipe. Several forms of
this new development are on the
market; one type is soldered by plac-
ing the solder on the edge where the
pipe enters the fitting, whence it is
drawn into the slide joint by capillary
attraction; another, known as the
“streamline” fitting, features a perfectly
smooth interior wall surface with no
shoulders to impede flow. This type is
soldered by pouring the solder through
a hole in the fitting to fill the slight
cavity between the fitting and the pipe.
Whatever the type used, heating with
a blow torch melts the solder to let
the pipe be withdrawn for repairs.
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Copper paint, another boon to the
householder, is almost too new to men-
tion; it is just on its way from the
laboratory. The basic accomplishment,
we are told, is the breaking down of
the characteristic crystal form of cop-
per to get fine, shapeless particles
which will remain in suspension in a
suitable vehicle. When applied to a
surface, the particles pack together to
give solid coverage. Since copper has
some affinity for other metals, this
paint gives promise of ex-
celling for metal structures,
particularly in marine wuse <.
where corrosion resistance is
paramount. .

NGENIOUS, but not yet es-

tablished commercially, is a
process for obtaining a relief
design or delicately cut tracery
on copper sheet. A piece of
lace or a pattern in thread is
coated in a bath of rubber
latex. It is then placed on the
copper and sand blasted. The
particles of sand bounce off
the rubber-covered thread but
wear away the exposed cop-
per to create a relief design,
or, if blasting is continued
long enough, the metal is ac-
tually cut out. One can en-
vision great possibilities using
the process in conjunction
with enameling, for the fin-
ished design panel could be
protected indefinitely from
tarnishing, or given startling
color treatment.

If it is resistance to cor-
rosion that has brought copper
to the fore for construction
work, it is that other quality of high
conductivity which has brought it into
consideration for automotive use. Start-
ing with the known fact of high thermal
conductivity, exhaustive experiments
have been carried on to determine
whether copper might not be superior
for cylinder heads by virtue of lessening
formation of hot spots. Under test con-
ditions copper does permit use of
higher compression ratios than other
standard materials and, of course, this
means more power and greater fuel
economy. But even without increasing
compression, copper cylinder heads
have yielded better fuel mileage as
compared with aluminum or cast iron
and it is thought that there is a definite
reduction of hot spots.

Copper cylinder heads have not been
adopted commercially, for tests have
only recently been completed, but
copper-lead alloys have begun to re-
place the old-type babbitt for main and
connecting rod bearings. Like babbitt
bearings they will fail in event of in-
adequate lubrication but instead of
promptly burning out and becoming
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useless, the rate of wear increases
sharply and ultimate collapse is de-
layed. What seems to happen is this:
the lead oozes out under excess load
and provides enough lubrication to pre-
vent serious injury to the journals.

All these accomplishments of re-
search, novel as they are, are by no
means the most significant from the
metallurgical standpoint. The laurels
must be given for work done with cop-
per alloys, especially the newer ones.

Non-sparking tools made of beryllium-copper. There is
no record that the ancients ever made a harder copper

If it were accurate to say that re-
search had rediscovered the lost art
of hardening copper to give it the
strength of steel, our story of beating
the ancients would be blazoned in head-
lines. Actually the art was never lost,
for there is no positive proof that the
ancients could harden copper. They
produced what seems to be a cold-
worked, hard copper, whereas science
has produced alloys with steel-like
hardness—silicon-copper, beryllium-
copper, nickel-aluminum-copper, and
others with varying degrees of hardness.

Silicon-copper alloys using man-
ganese as the third alloy are most
common; another form uses tin and
zinc in combination. The manganese al-
loy was developed to surmount the high
cost of tin. It makes an alloy which
has high strength, great resistance to
corrosion of the ordinary atmospheric
type and also to the action of a large
number of chemical corroding agents.

Beryllium-copper, in which 2 to
225 percent beryllium and 025 to
0.50 percent nickel are added to the cop-
per, makes an alloy which can be
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given a tensile strength as high as
200,000 pounds per square inch by a
“precipitation” heat treatment. Aside
from its strength, its outstanding qual-
ity is resistance to fatigue. This makes
it eminently suitable for springs which
have to undergo repeated stresses and
vibrations in service. Beryllium-copper
enters into the manufacture of small
parts where a combination of conduc-
tivity, fatigue, and corrosion-resistance
is desired, and the making of non-
sparking tools for work with
explosives or in the presence
of explosive gases.

The perfecting of age-
hardening copper alloys is of
real import to the industrial
world. It provides designers
with a material combining all
the desirable properties found
in phosphor-bronze with the
added advantage that the al-
loys can be shaped and formed
in a semi-soft state and then
heat-treated to impart the
strength common to alloy steels.
It is a development which
has provided industry with a
highly  reliable, workable,
strong, non-corrosive metal of
many uses, and with great pos-
sibilities for the future.

HOUGH very new, beryl-

lium-copper already has
diverse uses. It is stronger than
non-ferrous alloys and more
easily machined and corrosion-
resistant than steel, hence it
goes into springs, clips, firing
pins, and contact points. Sili-
con-copper alloy also serves
the householder quite widely.
The latter is used for range boilers,
since it resists corrosion better than
ordinary copper, and that means cleaner
water. It is nearly twice as strong and
ductile as copper alone and it welds
easily to eliminate the trouble of leaking
rivets.

Copper-bearing steel has been used
in farmers’ fences for many years, but
it is only now coming into its own in
the metal-consuming industries. Tech-
nically speaking, copper-bearing steel
is an iron base alloy and belongs in a
discussion of iron and steel technology,
but it cannot be overlooked when con-
sidering copper and its potentialities.

In the early days of iron and steel
manufacture, copper acquired a bad
reputation because it was thought
harmful to processes and decidedly in-
jurious to physical properties of these
metals. Certain iron ore deposits were
abandoned for no more reason than
that copper was present. Recent re-
search, however, has demonstrated be-
yond question that small amounts of
copper improve iron and steel, aside
from the corrosion-resistance quality,
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and this illustrates once again what re-
search has been doing in booting aside
tradition of long standing.

A slight amount of copper in steel
adds quite appreciably to steel life
under normal atmospheric conditions.
Increasing the copper content a few
more fractions of a percent adds greatly
to strength. It should not be thought
that copper makes steel rustless. It does
help but the gain is slight compared
with that obtained by addition of
chromium. Copper is valuable because
it is one of the cheapest alloying ele-
ments and because use as an alloy
gives increased strength without in-
creasing the carbon content. This makes
such steels more suitable for welding
structures than higher carbon steels
which become brittle after welding.

OPPER-BEARING steels are now in

commercial use though their po-
tentialities are hardly appreciated. On
a tonnage basis copper doesn’t rank
high as a metal in alloy steel, but
measured in potentialities it is extreme-
ly important. It provides a means for
building more compact structures and
for lightening the weight of transporta-
tion equipment—two tremendous vol-
ume fields for exploitation. The addi-
tional strength means that weight and
thickness of structural members can be
reduced anywhere from 20 to 35 per-
cent and, coupling the corrosion-re-
sistant quality, will give an equal ser-
vice life.

Quite naturally, attention has turned
to the use of copper in cast and mal-
leable irons, for if adding copper to
rolled steel improves its physical char-
acteristics 10 to 15 percent without
heat treatment and another 15 to 20
percent after treatment, and if cast
steel’s strength can be improved as
much as 20 percent, why can’t the irons
be improved in like manner? Research
asked the question and has already be-
gun to bring in proof that it was not
asked in vain. Cast iron is bettered
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physically by adding copper. Broadly
speaking, its strength and hardness are
increased proportionately as the copper
content increases, while the effect upon
malleable iron is to increase its endur-
ance and reduce its susceptibility to
inter-granular embrittlement.

To unearth all of the really significant
happenings in copper one must wind up
one’s digging at the mills where re-
search findings are overhauled to make
them practical and economical in the
commercial sense. It is there, for ex-
ample, that bright annealing in con-
trolled atmospheres is carried on suc-
cessfully. It is there that manufacture of
oxygen-free, high conductivity copper
has been brought to the stage of utility,
not to mention many of the achieve-
ments already reviewed.

Oxygen-free copper is more highly
resistant to corrosion than ordinary
“tough-pitch” copper and it can be weld-
ed either with oxy-acetylene or the elec-
tric arc process to give a union having
the strength of annealed copper. It is
now being made in all forms, available
for a greater number of industrial uses,
though rapid substitution is unlikely be-
cause of higher cost. For certain appli-
cations it is superior to the tough-pitch
variety as, for example, for tubes which
must resist gassing attack.

Among achievements in manufacture,
two are worthy of special mention as re-
flecting efforts to cut costs. The first is
the electro-deposition of copper in sheet,
strip, and foil form, and the second is
the swaging of tubing. The former
makes possible manufacture of large
sheets of uniform thinness without re-
quiring the enormous power which roll-
ing takes. Swaging is likewise a power
reducer—a process supplementary to
the drawing of tubing. Its purpose is to
reduce the raw material in size before
drawing starts and it is of real economic
advantage when hard alloys are used.

To view all these developments in the
copper industry is to be struck with
the great volume and scope of basic

Largest copper-alloy condenser head plates or tube sheets ever constructed
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A cold chisel, tipped with a copper
alloy, cuts a cold rolled steel bar

research that has been carried on all
during the depression years. It repre-
sents co-operation between producers of
the raw materials, the fabricators, and
the research organizations to the one
end of finding out just what copper has
to contribute preeminently to the Power
Age. That it has been stimulated by the
need to find outlets for copper matters
not; the work has been fruitful and of
general service. Developments are still
coming from the laboratories of the cop-
per companies, from the co-operative
Copper & Brass Research Association,
and from the Battelle Memorial In-
stitute where much of the recent work
has been done, while the labors of the
Iron Alloys Committee of The Engineer-
ing Foundation continue to bring to-
gether all that can be found out about
copper as an ingredient of iron and
steel.

IN the near future we shall probably
see commercial development of cop-
per-chromium, copper-manganese, and
copper-molybdenum steels and learn
much more about the effect of copper on
the various forms of iron. Certainly new
copper alloys are scheduled to put in
an appearance and so are high-strength,
copper base, die-casting alloys. Almost
any day now we may hear of the success-
ful commercial application of a process
of casting thin sheets of copper between
slowly revolving rollers.

All this work, completed and pro-
jected, provides proof that copper is set
to play a much larger réle in industry.
From a new and broader scientific base
it challenges other metals. It is no long-
er the inherent characteristics of cor-
rosion resistance and conductivity alone
which recommend it, but these qualities
combined with the new ones of strength
and hardness, which, all together, pro-
vide a formidable combination for the
industrial march.

Photographs courtesy The American Brass
Company and Stanley Tools.



BACK ON THE LAND

Subsistence Homesteads . . . Business Arrangement

worker. He furnishes America with

its manufactured goods and its raw
materials. He makes something less than
1500 dollars a year when times are good.
Out of this income he must provide for
himself, a wife, and from two to four
children. His chief living cost is for
food; his second is for shelter; next
comes clothing. When these three es-
sentials have been taken care of, there
is very little left. If he has a surplus of
100 dollars at the end of the year, he
is lucky.

He is a wage worker. Practically his
entire income is the result of his own
individual efforts. He lives in a city. He
is nearly always a renter. He buys all
his foodstuffs at the grocery and mar-
ket. When he has employment, he and
his family can get by. If he is laid off
temporarily, he feels the pinch at once.
When hard times come and employers
cut their payrolls, it is not long before
he and his family are in real distress.
There are nearly four million John
Smiths still on the federal relief rolls
today.

Tom Jones is another American work-
er. His income is exactly that of John
Smith; his family is the same size. But
Tom Jones is employed in an industry
that has moved to a smaller industrial
town. He is buying a house and a few

JOHN SMITH is an average American
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for Wage Worker . . . Home-Grown Food Supply

. . . Federal Program Gives Direction to Movement

Now Slowly Reversing Urbanization Trend

By JOHN HERRICK

Assistant to the General Manager
Federal Subsistence Homesteads Corporation

acres of land on the edge of town. With
his garden, his flock of chickens, his
cow, and his three or four pigs, he and
his wife and the older children are able
to supply themselves with three quarters
of the foodstuffs they need during the
year. This means a big cut in the chief
item of living cost. Payments on the
house amount to no more than rent in
the city.

USINESS falls off. The decline
deepens into a depression. Tom
Jones can get only part-time employ-
ment. His income is halved. But he
makes use of the days when he is laid off,
to plant a larger garden. His wife cans
more vegetables. He feels the lack of
cash. It is a tough pull, but he and his
family have plenty to eat. They have a
roof over their heads—a good sound

roof, too. No relief or bread line for
Tom Jones. Whether he realizes it or
not, he is a subsistence homesteader.
He is pioneering on a new economic
frontier. He has not gone back to the
land, but on to the land.

For a generation and more, America
talked about the back to the land move-
ment. For the most part, it remained a
nebulous doctrine espoused by social
philosophers who thought in terms of
Utopian pastoral societies. In actual
practice, the people of the United States
were committed to agricultural expan-
sion and urban centralization.

The urban population of the country
grew from 28.2 percent in 1880, to 51.4
percent in 1920, to 56.2 percent in 1930.
In the decade from 1920 to 1930, the
percentage of the total population liv-
ing in cities with 1,000,000 or more in-
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habitants increased from 9.6 to 12.3
percent. It was a busy, prosperous, ex-
citing march of the masses while the
good times lasted.

It took the depression to rouse the
country to the fact that the process of
centralization had passed the point of
safety, that an economic set-
up in which the great ma-
jority of the workers were
solely dependent upon pay-
roll wages was one perilous-
ly liable to being thrown
out of balance by any un-
favorable economic pres-
sure.

As in the case of all de-
pressions, the past few years
have seen thousands of peo-
ple turn to the refuge of the
soil. The back to the land
movement is actually being
put in practice. But merely
back to the land is no solu-
tion. The random, aimless
drift which has taken place
so far carries with it dan-
gers of mal-distribution of
population and of economic
instability as ominous as
those of the over-urbaniza-
tion which brought it about.

And it is here that the
federal subsistence homestead program
steps in to give direction to the move-
ment already in progress under the in-
exorable drive of distress. Thousands of
John Smiths, urban wage workers, are
to be given a chance to go on to the land
and become Tom Joneses, subsistence
homesteaders.

When Congress passed the National
Industrial Recovery Act, it included in
Section 208, Title IL, authority for the
President to undertake a program
through the establishment of subsis-
tence homesteads which would “provide
for aiding the redistribution of the over-
balance of population in industrial cen-
ters.” Section 208 appropriated 25,000,-
000 dollars to.be made available to the

Even the furniture of this children’s room was made by
unemployed under direction of Committee on Self-Help
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President for “making loans for and
otherwise aiding in the purchase of
subsistence homesteads.” The section

further provided that “money collected
in repayment of the loans should con-
stitute a revolving fund.”

President Roosevelt designated the

One of the houses now completed and occupied in the Experi-
mental Community at the Reedsville, West Virginia project

Secretary of the Interior to carry out
the program and authorized the creation
of the Division of Subsistence Home-
steads. The Division was organized
August 23, 1933. A subsequent order by
Secretary Ickes created the Federal
Subsistence Homesteads Corporation to
act as the Division’s operating agency.
To date, more than 60 subsistence
homesteads projects are in various
stages of development; 40 have been
publicly announced and a score or more
are in various stages of planning. Among
those publicly announced, actual house
construction has been started upon
some 17 projects, and land development
is under way on most of the remainder.

The Division of Subsistence Home-
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steads operated for its first ten months
under the directorship of Dr. M. L. Wil-
son, who resigned June 30, 1934, to be-
come Assistant Secretary of Agriculture.
The work of the Division is now in
charge of Charles E. Pynchon, general
manager of the Federal Subsistence -

Homesteads Corporation.

HE name “subsistence
homestead” is self-ex-
planatory. It denotes a

house and outbuildings lo-
cated upon a plot of land on
which can be grown a ma-
jor portion of the foodstuffs
required by the homestead
family. It denotes produc-
tion for home consumption
and not for commercial
sale. In that it provides for
subsistence alone, it carries
with it the corollary that
cash income must be drawn
from some outside source.
The central motive of the
subsistence homestead pro-
gram, therefore, is to dem-
onstrate the economic and
social value of a form of
livelihood which combines
part-time wage work and
part-time gardening or
farming to produce a food supply.

The program of the Division of Sub-
sistence Homesteads is being pursued
in the sincere belief that it can furnish
to large classes of American citizens a
means of obtaining greater economic
security and a higher standard of liv-
ing, that its work offers a way to a new
economic stability not only of the in-
dividual, but of the nation.

The same industrial trend that has
broken down economic security has also
destroyed certain social values.

Socially, also, the program offers
tangible benefits. It gives to those
hitherto prevented by lack of capital
and income a chance to move from
crowded slum and tenement areas, with

This living room of one of the homes in the Reedsville,
West Virginia, project is plain but neat and comfortable
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An attempt is made to uphold the traditions of the locality of each project.

Here, under construction, is shown a modified log and stone house in Tennessee

all the social conditions that go with
them, to the healthier atmosphere of the
suburbs, or the country. It re-empha-
sizes the home and family as the social
unit; it promotes neighborliness and a
community life, and in this day of
specialization and mechanization, it
provides an outlet for individual crea-
tive energy.

In addition to its principal aim of en-
couraging the decentralization of indus-
try, the Division of Subsistence Home-
steads is attempting to deal with a num-
ber of special problems.

Homesteads projects have been un-
dertaken looking to the rehabilitation
of members of the so-called “stranded
groups” of industrial workers who have
been left unemployed, probably for
good, by the moving away or closing
down of whole industries, by technologi-
cal changes, or by the exhaustion of
natural resources, as in the case of soft
coal miners and workers in the lumber
industry.

N a limited way, and in special areas,
the Division is also undertaking
demonstrations of rural rehabilitation,
in order to prove to urban dwellers that
it is both possible and desirable to live
on and draw part of their sustenance
from the land.

Though the program of the Division
exemplifies the new spirit of making
the Federal Government the servant
and helper of the average citizen, it is
neither Federal charity nor paternalism.
The Division is not an agency of emer-
gency relief.

The 25,000,000-dollar appropriation
as specified by Congress is being used
—except for necessary administrative
and experimental expenditures—in
making loans which the homesteaders
will repay. While the risk taken is
greater than would be assumed by a
private agency, still the whole program
is based upon a businesslike arrange-
ment between the homesteader and the
federal lending agency. Homesteaders
are not given their houses and land, but
must buy them under a contract pro-

viding, as a rule, for repayment over a
period of 20 years. Because of this fact
—that it is a business agreement, al-
beit a liberal one—the subsistence
homesteads program carries with it
none of the evils seen in loss of self-
respect and dependence on a paternal-

istic government, which often are the

results of purely charitable relief.

The responsibility of the Division is
to assist families who are on an
economic level above that of the sheer
relief group. It is essential that home-
stead families have a reasonably assured
income large enough to enable them to
meet their payments. It is required also
that they be of good character, have
some knowledge of agriculture or gar-
dening, and that they be sincerely de-
sirous of co-operating in making the
program a success. It has also been
ruled that homesteaders must be Ameri-
can citizens.

The attempt is purposely made to
choose divergent types of projects so

——

A subsistence homesteader’s “castle’” at Crossville, Tennessee—and it cost approx-
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that as many various problems as pos-
sible may be dealt with. While projects
may be listed as being under develop-
ment in 23 states, it should be noted
that they. are not located by states or on
any other geographic basis, but are
undertaken with a view to covering the
various problem areas of the country.

In size, individual homesteads vary
from the acre or two of the worker’s
garden type to from 20 to 30 acres in
rural projects. An average homestead
would include approximately five acres.
Houses range from three to six rooms,
and in cost from 1200 dollars to a maxi-
mum, in a few instances, of 3000 dol-
lars. The attempt is made to create a
homestead which will sell on the aver-
age for 3000 dollars or less. This pur-
chase price includes the house and out-
buildings, and, in most cases, essential
farming and gardening equipment,
seed and fertilizer, a small flock of
chickens, a pig or two, and possibly a
cow, or a horse or mule.

HE members of the Division feel

that they are part of a great pioneer-
ing movement. The réle of the Division
is that of trail blazer and guide. With
the funds at its disposal, generous as
the appropriation was, it is impossible
for the Division to do more than test
out and experiment, and by its success
and failure demonstrate what are the
safe routes to follow. It must be the
task of local government and private
enterprise to develop the territory thus
opened up. It is the confident hope of
the Division of Subsistence Homesteads
that the trail it is marking will be
broadened by the march of many thou-
sands of John Smiths, on their way to
settle the new frontier.

imately 2000 dollars! This low cost was possible because virtually all raw material
used on this project is available nearby. The homesteaders contribute labor, being
paid half in cash and half as credit toward purchasing homes of their own
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ALL-WAVE RECEPTION

A Universal Hobby . . . Daily Weather Reports . . .

Noise on Short Waves . . . Care in Tuning

By M. L. MUHLEMAN *

LL-WAVE reception has become a
A_ universal hobby. Every day and
hour there are literally thousands
of people in all parts of the world oc-
cupied in the diversion of tracking down
distant stations, or merely enjoying the
varied programs, educational features
and unexpected thrills the wavebands
have to offer. It is the greatest show
on earth.

From five meters right up to the edge
of the standard broadcast band, the
ether is filled with every conceivable
type of transmission. In this wide fre-
quency spectrum will be found the com-
mercial radio telegraph stations, the
experimental television and radio pic-
ture services, the ship-to-shore and
transoceanic radio telephone links, the
police and aircraft stations, the com-
munication facilities for expeditions to
far parts of the earth, the amateur tele-
graph and radiophone stations and,
above all, the large group of interna-
tional broadcasters.

The international broadcasters op-
erate in the wavelength bands of 11,
13, 16, 19, 25, 31, and 49 meters, the
waveband employed depending upon the
time of day or night. The police radio
stations are to be found at 7 meters (not
covered by tlie average all-wave re-
ceiver) and at 120 and 175 meters. The
two latter bands are used constantly day
and night. The airport stations operate
in a number of wavebands, the principal
one being in the vicinity of 55 meters.
The amateur radiophone bands are lo-
cated at 5, 10, 20, 75, and 160 meters.

HERE is one more waveband that

should not pass unnoticed. It is not
a short-wave band, but is incorporated
in a few of the latest all-wave receivers.
This is the group of wavelengths, above
the standard broadcast band, where
there are operated some 75 Department
of Commerce Weather Report Stations.
Complete general forecasts are broad-
cast six times daily, commencing at
1:31 A.m. and ending at 9:31 p.Mm. These
specific forecasts are for the public and
are transmitted on a frequency of 236

*#Editor, Communication and Broadcast Engi-
neering; Radio Engineering; (Radio) Service.

kilocycles, which corresponds to a wave-
length of about 1271 meters.

Though the high-power stations of
Europe, Canada, Central America, and
South America lay down strong signals
over a considerable area of the United
States, it should not be assumed that
these stations may be received with the
same ease and with the same clarity as
a local broadcast station. There are

OUR Service Department has

prepared a list of the De-
partment of Commerce Weather
Report Stations mentioned in
the accompanying article, which
list will be mailed upon request.
Stamp, please, for postage. The
list gives location, wavelength,
and call letters, enabling you to
get weather reports from all
parts of the country.

Also still available are the
Short-Wave Station List, cover-
ing the world, and the listing of
representative all-wave receivers.
They, too, are free on request.
Just send a stamp for postage.

—The Editor.

many occasions when these stations are
received just as well as a local station,
but one cannot hope to expect results of
this sort as a regular happening.

There are many points to be con-
sidered with regard to all-wave recep-
tion. Most important of these is the
change in operating wavelength as the
day progresses. Daventry, England,
cannot be heard in the 19-meter band
after noon, or in the 49-meter band be-
fore 3:00 p.M., Eastern Time. Keep in
mind that these bands, as two examples,
are day and night bands respectively.

The difference in time between coun-
tries should also be kept in mind. Thus,
Daventry goes on the 49-meter band at
3 o’clock in the afternoon, Eastern
Standard Time. But, when it is 3 o’clock
in New York it is 8 o’clock in the eve-
ning in London.

It would be well to gain some appre-
ciation of the utter uselessness of listen-
ing for stations in an unused band, by
tuning in on the 20-meter amateur
phone band just before dusk, and wit-

ness the peculiar phenome-
non of sky-wave propaga-
tion. For a time the stations
in the middle west come
booming in at any eastern
reception point. As the sun
commences to set, these sta-
tions slowly fade out and
from the background rise
the stations in California.
These signals hold up for
possibly a half hour and
then slowly give way to the
signals from stations in
Oregon, Washington, and
Alaska, as the reflected
waves of these latter sta-
tions pass over the east
coast. Finally, these, too,
fade out and the 20-meter
band becomes as silent as a
tomb—a daylight band has
gone dead for the night.
The next point of impor-
tance is that of noise. There
is considerably more noise
in the short-wave bands than in the
standard broadcast band. This is ac-
counted for by the fact that such elec-
trical devices as vacuum cleaners, elec-
tric heating pads, telephone dialing
systems, and so on, create electrical im-
pulses the wavelengths of which fall in
the short-wave bands. The radiations
from the ignition systems of autos do
not spread out quite so much, but raise
havoc in the 19-meter broadcast band
and the 20-meter amateur phone band.
Noises are further accentuated due to
the fact that all-wave receivers operate
at high degrees of sensitivity when
tuned to the weak signals of short-wave
broadcast stations, whereas much less
sensitivity is required for the proper re-
ception of local broadcast stations.

HESE noises cannot be eliminated

entirely, but they can be reduced by
the use of special types of aerials de-
signed for this purpose, some of which
have been described in past issues of
SCIENTIFIC AMERICAN,

The final point to keep in mind is,
that no matter how fine a dial-drive and
band-spread mechanism an all-wave re-
ceiver may have, one still must tune
with care. It is an easy matter to ride
right by a station without being aware
of its presence. If you choose to track
down distant stations for the purpose of
obtaining cards providing verification of
reception, by all means, tune slowly.

+Photograph courtesy Western Electric Co.
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A recent view of Boulder Dam, looking upstream. The water impounded by this
monumental piece of engineering construction will serve a two-fold purpose of irriga-
tion and hydro-electric power generation, while the dam will act to avert serious flood
damage often done by the hitherto unleashed waters of the mighty Colorado River

Below: Closing the last of the gates through
which flowed the water of the Colorado River
while Boulder Dam was under construction.
With the diversion tunnels closed, other work on
the dam and appurtenant projects continues
apace, while the enormous reservoir slowly fills

S
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POWERFROM *

By ANDRE

Equipment used in feeding the transmission line
cable, as it is drawn over pulleys on the towers. The
cable is pulled from the huge spool in the back-
ground, and three turns are taken around the eight-
foot drum in the foreground. The operator, in

Below, center: A section of the Boulder Dam
transmission line, showing the completed double
row of steel towers stretching toward Cajon
Pass. A total of 2680 of these towers will be
erected to support 6727 tons of 1%4-inch hollow
copper conductor, measuring 1620 miles in total
length, required to transmit electrical energy to
the consumers in Los Angeles at 275,000 volts

constant telephonic communication
with the crew of the tractor hauling the
cable, controls the feeding of the heavy
copper conductor by means of a hand-
operated brake acting on the drum
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BOULDER DAM

Y R. BOONE

Left: Perched 90 feet above the ground,
linemen are shown at work on one of
the pulleys over which the cable is drawn.
The Boulder Dam transmission line will
carry enough electricity to supply 4,000,
000 homes. [See also page 293, Decem-
ber 1934 Scientific American. Editor.]

In order to protect the transmission line
and towers against damage by lightning,

a counterpoise, buried beneath the
ground, connects the line of towers. A
special counterpoise plow, shown above
operating over rough terrain typical of
much of the country traversed by the
line, also carries a reel of the cable and
lays it in the trench that it has opened

Below: A huge switch rack to which the transmission line connects, and from which
power received will be distributed through a network of lines to the ultimate consumer

o7
S

e

O o’ P

)

SR
T

g
it L NS




P ERSONALITY GLANDS"‘

Giants . . . Dwarfs . . . Fanatics . . . Neurasthenics

. . . Loafers . . . All Made by Disordered Glands

By R. G. HOSKINS, Ph.D., M.D.

Director of Research, Memorial Foundation for
Neuro-Endocrine Research, Harvard Medical School

VERYONE knows in general what
personality is, but no one has satis-
factorily defined it. It includes

everything that gives individuality to
the individual. The problem then is,
what do the glands contribute to the
make-up of the particular self of each
of us?

Everyone has many glands—actually
living chemical laboratories. Well-
known examples are the salivary glands
that keep the mouth moist, the tear
glands which upon occasion cause salt
water to trickle down our cheeks, or the
glands in the skin that help keep us cool
in summer. These all take from the
blood that courses through them differ-
ent substances which are combined to
form secretions. These secretions then
pour through ducts to their various
spheres of action. The glands which we
are to consider, however, are different
from those mentioned. Their secretions,
instead of being discharged through
ducts, are returned directly to the blood
stream. Thus they are distributed
throughout the body to produce a large
number of important effects. These
regulatory substances are known as the
internal secretions or the hormones.

HE hormones are among the most

powerful of all known drug sub-
stances. For example, each of us has
in his body at any one time about one
fifth of a grain of a necessary hormone
from the thyroid gland. In the course of
a year we use about three and one-half
grains of this substance all told. This
is a little more than the equivalent of
half an aspirin tablet, yet we are all
dependent upon this small pinch of ma-
terial substance, thyroxin, to keep us
from becoming complete imbeciles—the
statement is literally true. Without thy-
roid secretion the human being becomes
merely a sort of walking vegetable.
There are several other hormones equal-
ly potent, or even more potent, upon
which we are fatally dependent either
for existence itself or for the ability to

* Copyright, Science Service
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The author

make existence worthwhile. All of these
affect personality.

From certain writings of recent years
one might get the impression that per-
sonality depends upon little else than
hormones. Such is emphatically not the
case. Many factors go into the deter-
mination of individuality.

In the makeup of the personality the
two most important features are the
mentality and the emotions. The quality
of the mind determines whether the in-
dividual is intelligent or stupid. Intelli-
gence depends primarily upon the kind
of brains one gets from his ancestors,
but development of the brain as well as
the way it works is to a considerable
degree determined by the hormones.
Even more important than the intelli-
gence, however, are the emotions. We
like one person because he has a jolly,
sunny disposition and dislike another
because he is glum or conceited. The
emotions are closely related to the in-
stincts. Indeed, the emotions might be
said actually to represent the way the
instincts feel to the person who has them.
The instincts are substantially deter-
mined by hormones, both in their qual-
ity and in their intensity.

We may now consider some of the
glands individually. Suspended from
the brain in the center of the head is the
pituitary gland. When this gland fails

to develop properly the individual re-
mains of small stature throughout life.
His littleness sets him apart from others
of his age and this very fact of being
different reacts upon his personality
every day. He is always under an inner
necessity to try to compensate for his
appearance of physical insignificance.

Should the pituitary become over-ac-
tive during childhood the result is over-
growth. There is now living in a middle
western state a boy of 17 who, because
of the possession of an over-ambitious
pituitary, is over eight feet tall. He can
readily tuck his full-sized father under
one arm and carry him about the house.

HOULD over-activity of the pituitary

begin after the child is grown up, a
different state of affairs arises. No
longer is symmetrical development pos-
sible, but the excessive growth takes
place only in selected parts of the body.
He becomes a gorilla-like monstrosity,
a so-called “acromegalic.” His deformi-
ties have of course a constant tendency
to warp his personality. But he has more
to contend with. During the early stages
of the over-growth he is vigorous and
virile. If the distortion is not too great
he may even turn it to advantage, as
once did a celebrated base-ball player
who had this disorder. With his enor-
mous hand and powerful muscles he
was able to pitch a remarkably decep-
tive curved ball. He was alert and re-
sourceful. But after awhile the large
pituitary gland began to fail, as it com-
monly does both in giants and in acro-
megalics.

The case of the base-ball player is
rather typical of what occurs in such
cases. After a few years he began to
slip. He lost his muscular control, be-
came timid and hesitating, and after a
very few seasons in second or third rate
teams he left base-ball and spent the
rest of his futile life as a pool-hall
loafer. He was first a brilliant success
by virtue of his pituitary secretion, and
ultimately a pitiful wreck when he was
deprived of this stimulating hormone.

Another hormone from the pituitary
determines sexual development. Should
this hormone not be secreted in proper
amount the individual remains through-
out life sexually and emotionally a
child. The fanatical reformer is likely to
be a person of this type. Having no pos-
sibilities in himself of satisfying self-
development, he attempts to compen-
sate by making over the world, and thus
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gaining a gratifying sense of power.

From the pituitary another secretion
that regulates milk formation has re-
cently been discovered. During the later
stages of pregnancy and after the birth
of the infant this hormone aids in keep-
ing up the maternal food supply for the
child. It is definitely true in experimen-
tal animals, and probably will prove to
be true in human beings, that this latter
hormone—prolactin it has been called
—is an important factor in setting up
and maintaining not only milk secretion
but the maternal instincts as well. Un-
der its influence unmated female rats
have been made to adopt and mother
large families of babies, and roosters
have been made to cluck. I would not
care to say that human mother love is
merely a matter of hormone chemistry,
but I suspect that the future will show
prolactin to have a significant part in
this emotion.

N the lower part of the neck lies the

thyroid gland. When its secretion is
completely lacking the individual lives
at only about half the normal vital speed.
He is listless, mentally stupid, and slug-
gish of memory. Aside from a tendency
to subdued truculence, his emotional
life is almost colorless. Fortunately,
thyroid deficiency of this marked grade
is rare. Unfortunately, however, lesser
degrees of thyroid deficiency are quite
common and are frequently overlooked
even by excellent physicians. The vic-
tims are likely to be over-weight, though
this is by no means always the case. They
fatigue easily and on slight provocation
become cross and irritable. They are
able to pull themselves together for brief
periods, but soon relapse again into
their feeling of inadequacy. Statistics
on this subject are not available, but it
is altogether probable that a consider-
able proportion of the unfortunates who
go through life labeled “neurasthenic”
or “psychoneurotic” are victims of this
mishap.

It must be emphasized that there are
many causes other than thyroid de-
ficiency for this state of affairs, but in
those cases in which it is the cause the
condition is readily corrected. Some-
times even as little as one tenth of a
grain of thyroid substance a day is suf-
ficient to restore the individual to satis-
fying normality. Commonly less than
one grain a day is needed.

Unfortunate as are the results of
thyroid deficiency, even worse is the op-
posite condition. Over-activity of this
gland gives rise to a condition of alert
tenseness by which the person may be
driven to death. He may live at twice
the normal speed. Even with a voracious
appetite he is unable to keep the vital
furnace adequately stoked, and often
literally burns himself out.

The thymus gland in the upper part
of the chest has long been under study,
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but little convincing evidence of its im-
portance has been available until re-
cently. It was believed to have some-
thing to do with development, and that
when it was defective the individual re-
mained weak and futile in his person-
ality. Within the year, however, it has
been reported that thymus extract can
produce in the offspring of treated ani-
mals a remarkable precocity of develop-
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ment. When only a few days of age the
baby rats were as advanced as they
should have been in a month. It is as
though human children were ready for
high school at the age of three years.
The extract has not yet been tried on
human beings but the experimental evi-
dence suggests that it may some day
prove to be an important resource in the
treatment of retarded children.

The adrenal glands which lie just
above the kidney also contribute to per-
sonality. From these glands is derived
the well-known hormone “adrenalin.”
It is probable that this secretion plays
no significant part during times of ordi-
nary quiet existence but that, under
emotional stress, it is discharged from
the gland and has important stimulating
effects that permit us better to muster
our bodily resources to meet emergen-
cies. Without the aid of adrenalin we
should no doubt be less competent in
emergencies and our personalities so
much the less effective. In the primitive
scheme of existence emergencies called
for activity—and adrenalin secretion
was probably always helpful. Nowadays,
however, emergencies often call, not for
immediate activity, but for self-control
and calm thinking. Nevertheless, in such
conditions the adrenal glands still pour
out their stimulating secretions and thus
add to the difficulty of remaining calm
and collected. It is this behavior of the
adrenals which probably gives much of
its point to the old saying that “worry
is worse than work.”
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From the adrenal gland is obtained
also the hormone “cortin.” This sub-
stance has only recently become avail-
able and its properties are not well
known. It seems to influence all of the
living cells of the body. When cortin
secretion fails, the individual develops
Addison’s disease, a condition in which
the personality suffers. The patient be-
comes physically weak, restless, irrita-
ble, and lacking in co-operation. When
cortin is supplied artificially, there re-
sults a restored sense of well-being, of
energy and of enthusiasm. So much for
extreme conditions. What part cortin
may play in ordinary everyday life, and
especially its influence upon the person-
ality, have not yet been adequately
studied. There are on record a few cases
in which the adrenal glands have be-
come enlarged and in which the indi-
vidual, whether male or female, acquir-
ed a marked accentuation of masculine
attributes. These cases suggest that the
adrenals may contribute a quality of
virility to the personality, but the qual-
ity has not yet been obtained in adrenal
extracts.

FINALLY a few observations may be
made about the sex glands. From
time immemorial these organs have been
removed from farm animals to bring
about docility of temperament and to
facilitate fattening for market. When the
glands are removed before maturity,
either in animals or in human beings,
the result is essentially the same in all
cases. The individuals fail in sexual de-
velopment. They are more or less lack-
ing in vigor and initiative, though the
operation is not actually the ruinous
calamity that it is popularly supposed to
be. In the experimental animal the mat-
ing instincts fail to develop, and in the
human subject normal romantic interest
in the opposite sex is not acquired as the
individual reaches adulthood. When the
operation is performed later in life the
effects are somewhat variable. A certain
degree of instability of temperament is
likely to develop and, in women, espe-
cially, unusual irritability may be ap-
parent. Individuals of both sexes tend
to become over-weight.

The foregoing constitute but a few of
the outstanding facts which bear on the
subject. The relation of the hormones to
personality is one of the most interest-
ing, and perhaps is the most important,
topic in the whole field of the internal
secretions. Unfortunately, however, the
psychological has been the most neglect-
ed aspect of the subject. The result is
that this important chapter remains yet
largely to be written.

Nevertheless we can safely say that
the personality is importantly deter-
mined by the influence of hormone fac-
tors. There are several hormones, the
complete lack of any one of which would
essentially ruin the personality.



W]INGS THATTURN

Possibilities of Rotating Wing Aircraft . . . Ver-

tical Rising . . . High-Speed . . . Roof-Top Landing

By REGINALD M. CLEVELAND

HERE is every evidence of an
Tawakened interest in rotating wing
aircraft. In the effort which is
widespread, both here and abroad, to
impart certain important safety factors
to the flying machine in order to
broaden the field of its application and
make it more adaptable to the needs of
the average man, designers are devot-
ing increased attention to the inherent
possibilities of machines with lifting
surfaces which revolve around either
horizontal or vertical axes.
Thus far, those craft
which depend for lift upon
vanes rotating about a hori-
zontal axis, such as the
Rohrbach plane in Ger-
many and Mr. H. H. Platt’s
Cyclogiro in America—
which may be grouped un-
der the general definition
of paddle-wheel aircraft—
have not passed beyond the
stage of wind tunnel tests.
Somewhat extensive tests
by the National Advisory
Committee for Aeronautics
on the last named design,
however, indicate that there
are no insuperable difficul-
ties, at least in small sizes,
and that a paddle wheel
machine able to rise ver-
tically, hover, or even to
fly backwards, can be con-
structed.

A prime object of these designs,
which might be termed radical, as well
as of those aircraft whose rotating vanes
revolve around a vertical axis, such as
the autogiro, the gyroplane, and the
helicopter, is, of course, to assure as-
cent and descent almost, if not quite, in
a vertical path and thus to make usable
restricted areas for both landing and
takeoff, and to enhance enormously the
general utility of the flying machine.

HE helicopter, long considered an
aeronautical dream, if not an actual
nightmare, gives promise of rapid
emergence into a more practical realm.
The French are said to have a helicopter
which has been able to take aloft a 75-
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millimeter gun. The British expect to
fly this summer a helicopter of the
Asboth type built at the Blackburn
works, for which test indications predict
a flight range of two hours and a rea-
sonable useful load from a power plant
of 300 horsepower. This machine is
somewhat in the nature of a cross be-
tween the true helicopter and the auto-
giro in that its rotors are of relatively
large sweep—39 feet—and, although
power driven—which is the essence of

A rear view of the latest type of Wilford gyroplane designed
for naval use. It is equipped with a fixed low wing and
provided with four rotor blades which feather in flight

the helicopter principle—may be de-
clutched and operated autorotationally
as in the autogiro.

The same thing holds true of Amer-
ican efforts towards helicopter con-
struction which have not yet reached so
advanced a stage. Mr. W. Lawrence Le
Page, of the consulting engineering
firm of Day and Zimmerman, told the
members of the Institute of the Aero-
nautical Sciences not long ago that he
believed a helicopter of relatively small
horsepower, having such factors of hy-
bridization with the autogiro, would be
entirely practical and give satisfactory
performance as to forward speed, use-
ful load, and pay load.

A summary of rotating wing aircraft

might also include the convertible air-
plane called the Herrick vertaplane.
This is an airplane designed to take off
and fly with the efficiency and speed
of the ordinary biplane; then, by release
and autorotation of the special upper
wing, it can reconnoiter and land with
the convenience and safety of a wind-
mill plane. The vertaplane has been in
the air both as a biplane and as a
windmill plane, although conversion in
flight has not, to my knowledge, been
accomplished.

The most notable advances to reach
concrete form, however, have been in
the field of the autogiro itself. The di-
rect takeoff, or “jump up” described by
Juan de la Cierva before the Royal
Aeronautical Society, opens up wide
new avenues of utility to
the windmill plane. [See
also page 317, June 1935,
ScIENTIFIC AMERICAN. Ed.]
This takeoff, which is ac-
complished by spinning the
rotor through engine power
to a speed above normal
while the vanes are at a flat
angle, and then declutch-
ing and changing the pitch
of the blades to a high lift
angle, should make possi-
ble the use of very small
fields or of flat roof tops,
and even of landing areas
of rough surface such as
plowed or stony land—land
altogether out of the pic-
ture for the fixed-wing air-
plane.

F very definite signifi-
cance for the private
flier is the order recently
placed by the Bureau of Air Commerce
with the Autogiro Company of America
for a machine having this direct take-
off characteristic, but, in addition, two
other modifications aimed at practical
use by the average man. These are, first,
folding vanes which already have been
applied to the giro, and a method of
coupling the engine to the landing
wheels so that the machine, with vanes
folded, can be driven on the highway
and subsequently stored in the ordinary
one-car garage.

A number of details, of course, will
have to be worked out for the road use
of this odd flying machine. Problems of
brakes, lights, license plates, and the
like naturally will arise. These, how-
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ever, are minor considerations which
present no real factors of difficulty, and
it now seems altogether probable that
before Autumn a machine will be in
the hands of the Bureau which can not
merely descend in a virtually vertical
path and land with only a very few
feet of roll, but can be taken off again
from a lawn or a “pocket-handkerchief”
field or, if desired, tuck back its wings
and trundle along the roadway to the
family garage. Some specifications on
this machine are: weight gross 1350
pounds; overall length 24 feet; width,
vanes folded, 7 feet; tread 64 inches;
wheelbase 114 inches; speed in air
(top) 115 miles per hour; on road 20
to 25 miles per hour.

Sefor de la Cierva told his British
auditors that the direct takeoff, when
fully developed, would permit autogiros
to jump high enough to clear any num-
ber of ordinary obstacles, such as small
houses, trees and the like, from a dis-
tance of only a few yards. Jumps up
to heights of 60 or 100 feet were theo-
retically possible, he added, without
reaching prohibitive accelerations of the
rotor before takeoff, but in his view an
initial height of about 20 feet would be
the maximum required for practical pur-
poses. He pointed out that direct take-
off should offer very interesting and
obvious possibilities in regard to sea-
plane and amphibian application.

THE Spanish inventor had much to
say, however, to his audience of
British aeronautical experts, about the
development of the autogiro aside from
this spectacular one of leaping off the
ground. He told his hearers that no
effort had been made to realize in prac-
tice earlier predictions of autogiros of
speed and useful load comparable to
conventional airplane performances, be-
cause attention had been centered on
fundamental development of the auto-
giro principle itself and upon produc-
tion of the direct control ’giro in which
wings and much of the tail surfaces had
been dispensed with.

“In many instances,” he said, “sacri-
fices in one direction have had to be
made in order to improve some other
point until increased knowledge has
permitted us to redress the balance
again. Simultaneous progress all along
the line is only possible when a final
formula is established, and the autogiro
is only now arriving at that stage. Until
then it will necessarily lack that refine-
ment of design which can only be at-
tained by repeated steps in the same
direction. Speed, which incidentally we
do not consider to be the only criterion
of utility of aircraft free from some of
the limitations of the airplane, will
come as the result of stabilization of
general conception and of the concen-
trated efforts of a greater number of
engineers. So will useful load, and while
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An artist’s drawing of the *“roadable” autogiro being constructed for the
Bureau of Air Commerce. This ship is discussed in the accompanying article

we make no claims to superiority in
every respect, we are convinced that we
will not be far behind the airplane in
what might be called airplane per-
formances.”

The inventor cited in support of this
opinion statements of John B. Wheat-
ley, an engineer of the N.A.C.A., who
has told the Society of Automotive En-
gineers that “there is apparently ample
reason for anticipating the development
of an autogiro in the near future that
will equal or exceed the high speed per-
formance of the equivalent airplane,
that is, an airplane of the same power
and useful load.”

Sefior de la Cierva points out that
the most efficient rotor produced thus
far has a maximum lift-drag ratio—
excluding the drag of the hub—of be-
tween 13 and 14. This represents an
increase of some 40 percent on the best
rotor of five years ago, and of perhaps
80 percent on early rotors. At the same
time, the maximum lift coefficients have
been very materially increased.

These results have been obtained by
making the blades cantilever and by
suppressing the suspension cables, re-
placing the cumbersome inter-blade
bracing by non-reactive dampers at
their root attachment, using more effi-
cient airfoil sections, replacing the
fabric covering which constituted a rela-
tively irregular and deformable surface,
by a rigid superstructure, and by di-
minishing the solidity considerably.

The reduction in drag-producing
solidities has been made possible by a
better knowledge of the strength re-
quirements of the blades and refine-
ments in their construction, and by re-
duction of the number from four to
three. Many secondary problems of a

dynamical nature were involved in the
suppression of one blade, and while
difficulties that a further reduction to
two blades present are considered of
greater magnitude, it is quite possible
that this may be done in future. Ex-
perimentally, satisfactory two-blade
rotors have been produced.

By the introduction of direct control
and the elimination of the small fixed
wing and even of the rudder for any
sort of ordinary flying, the autogiro has
attained very greatly improved per-
formances. The most efficient machine
thus far built reaches a top speed of
nearly 110 miles an hour, and carries a
useful load of nearly 500 pounds, with
an engine of only 75 horsepower. Abso-
lute maximum speed attained is about
125 miles an hour, and minimum speeds
in level flight of the order of 15 miles
per hour have been obtained with very
lightly loaded machines. Maximum alti-
tude has been around 21,000 feet.

“IMMINENT improvements in vari-
ous directions,” Sefior de la Cierva
told his British listeners, “will make
roof landing a perfectly safe maneuver,
and I can say that we are ready to study
from now on any form of application
involving flying from small platforms or
reduced enclosed spaces. The ability of
the autogiro has been doubted to reach
speeds of the order of 200 miles an hour,
without losing considerably on the side
of slow speed. This is quite definitely
not so. The development of direct take-
off will undoubtedly considerably am-
plify the field of application and while
the autogiro will have many of its own,
direct take off and the attainment of
high speeds will make it competitive
with both airplane and helicopter.”
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PNeEumATIC RIVET
PAssERs

IVETS for both the Golden Gate and
the San Francisco-Oakland bridge
towers are delivered from the heating forges
to the riveters by compressed air. Designed
originally for use in shipyards where rivets
often must be driven in enclosed spaces
walled off from the rivet heaters, the pneu-
matic rivet passer is new to structural

Above: Intake end of the pneumat-
ic rivet passer, and, right, the receiv-
ing receptacle with spring buffer

bridge work. Each unit consists of a cone-
shaped reservoir placed at the forge, a
suitable length of flexible steel tubing and
a receiving receptacle in the hands of the
bucker-up. The heated rivet is dropped into
an opening in the reservoir, and its weight
opens a flap valve which closes after it
through the action of a counterweight. The
operator then releases a blast of air that
carries the rivet through the tubing at a
speed of about 15 feet per second. The re-
ceiver is a metal cylinder containing a
spring element that cushions the impact
of the rivet.

The pneumatic rivet passer is designed
for efficient vertical transportation up to
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125 feet. The flexible tubing has an inside
diameter of two inches, which provides suffi-
cient clearance around the rivet head to
prevent the delivery velocity from being too
high. Greater safety and lower costs are
claimed for this equipment. It delivers rivets
to points relatively inaccessible. Heat losses
are claimed to be reduced while the scale
is removed from the rivets as they slide
against the walls of the tubing in transit.—
Engineering News-Record.

GunN DETECTOR

ANY legends have already grown up

around the American “Devil’s Island,”
Alcatraz Prison, in the Bay at San Fran-
cisco. One of these has to do with the abso-
lute impossibility of smuggling past the
guards guns or tools of any kind. The de-
vice which does this mechanical “frisking”
may be adjusted to set off an alarm, turn
on flood lights, or automatically shut the
door leading from the room when some
man passes carrying a concealed weapon
or metallic tool.

G
.
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The parallel loops of the gun detec-
tor are concealed in the door frame

Recently Dr. David Luck of the RCA-
Victor Laboratories gave a working demon-
stration of this apparatus and a test of
it is shown in the accompanying illustra-
tion. The system consists mainly of three
parallel loops of wire concealed in the
framework of the doorway and connected
to a control box. A flow of voltage set up
in the center, or driver loop, is picked up
by the two outside loops, spaced at equal
distances apart to create a perfectly bal-
anced circuit. The introduction of a metallic
object such as a gun, file, or knife will
upset the delicate balance of the circuit,
and cause an alarm. The device is abso-
lutely harmless and, unless it is desired,
persons passing through will not know
they are being examined.

Besides its actual effect, it has a psycho-
logical one in discouraging attempts to
smuggle weapons into prisons.

PREVENTING SILVER
TARNISH

NEW method of treating silver to ren-

der it resistant to tarnish has been
patented by a Swiss chemist, Dr. Finckh of
Stuttgart. The treatment, which is quite
simple and cheap, is said to work equally
well with alloys of silver.

The metal to be treated is immersed in a
solution containing 0.5 gram of chromium
trioxide per liter of water. An alternate
procedure is to use a solution of 100 grams
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of sodium dichromate per liter of water and
to immerse the metal twice, keeping it in
the bath for three to six minutes. A third
possibility is to use a 10 percent solution
of either sodium nitrate or sodium nitrite,
followed by immersion in 10 percent aque-
ous ammonia. Other surfacing solutions may
be used, such as 20 to 50 grams of am-
monium persulfate, 20 to 30 grams of sodium
persulfate, 30 to 50 grams of hydrofluoric
acid, or 10 to 30 grams of copper sulfate
(slightly ammoniacal) dissolved in each
case in a liter of water. The more concen-
trated the solution used, the shorter must
be the period of contact with the metal.

In the case of pure silver, a solution of
10 grams of sodium sulfide per liter of wa-
ter is recommended. Naturally, this forms a
coating of silver sulfide over the entire
surface. The object is then immersed in a
dilute sodium cyanide solution. Here, as in
all other cases mentioned above, a protec-
tive coating is formed, but its thickness is
kept so slight that the original natural color
of the metal is maintained.—A. E. B.

Avutomartic BroapcasTs
oF FLoop WARNINGS

HE State of California is now operat-

ing a series of automatic radio stream
gage transmitters in connection with flood
control and watermaster service activities of
the Division of Water Resources.

The use of these radio stream gage indi-
cators serves the public interests in Cali-
fornia in a very vital respect. During major
flood conditions advance information on
the rapid fluctuations of streams on which

- Cuur?e&:v’ (.uir'h-rm‘u—.i'.i'ithélu and Public Works
The mechanism that sends out auto-
matic flood warnings; and inventor

they are installed make them of paramount
importance in the saving of life and prop-
erty. In the watermaster activities the sav-
ing of water and crops and the protection
of individual water rights are of major im-
portance.

The radio transmitters, entirely auto-
matic in operation, at frequent intervals
send out a signal indicating the gage
height of the stream at the moment. The
signal is received in the State Engineer’s
office in Sacramento.

The fluctuations of stream flow in the
major rivers contributing to the potential
flood hazards in the valleys can be observed
directly and accurately many hours in ad-
vance of the time when the crests of the
high water would reach critical points on
the valley floor. By means of this advance
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PROGRESS In This Age Of Science

As Told to SCIENTIFIC AMERICAN
By KERMIT ROOSEVELT

President, Roosevelt Steamship Company, Inc.

HOSE of us who spent our days of
childhood in the 1890’s have seen

many and miraculous changes in this
world. Even the elastic imagination of a
child would have to be stretched beyond
all bounds, if asked to vision in the guise
of anything but fairy tales many inven-
tions which we now regard as common-
place, such as the radio and television
and the transatlantic telephone. Indeed
it was not until my father was President
that we had either electric light or tele-
phone service in the house at Oyster Bay.

Transportation has-also gone through
its own amazing transformation. The
automobile made its entry, causing a com-
plete revolution in the building of great
trans-continental highways, with the re-
sult that the railroad has been challenged
by private motor cars and buses and
trucks.

Those of us who make our livelihood
from ship operation are very naturally
keenly interested in watching the devel-
opment of commercial aviation. The
steamship can scarcely be wholly super-
seded, but unquestionably both passenger
and freight traffic by air are assuming
increasingly important roles. Every year
new lines are opened up, and for those
who are adventurous or in a hurry, the
difference between crossing from San
Francisco to Honolulu in 17 hours in-
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stead of four days makes a very definite
appeal.

In no business can one afford to stand
still, and in nothing is this more evident
than in the world of transportation
where, if we are to survive, we must keep
alert to every development and improve-
ment.

information a better, safer, and more satis-
factory operation of the various flood con-
trol and relief structures along the river
can be accomplished.

These automatic radio stream gage indi-
cators are made possible by the use of a
unique automatic keying device which was
originally developed privately in 1931 by
Associate Hydraulic Engineer Irvin M.
Ingerson, shown in the photo at the left.

The flood warning device is in
the little shelter atop the gage well

The automatic keying device consists of
a series of commutators that are so arranged
as to “key” the radio transmitter to give
a signal that is the accurate gage height of
the stage of the water at the time of trans-
mission. For instance, a gage height of 7.42
feet would be listened to as being seven
short dashes, at one-second intervals (easy
to count), then a pause, then four dashes,
then a pause, and then two dashes. The call
letters of the station are also automatically
“keyed.” The keying device is operated by
a weight-driven clock and by a float on the
water surface in the gage well.

Famous Cop Loses SUPREMACY
OD-LIVER oil, old-time standard rick-

ets remedy, has not nearly so much
rickets-preventing vitamin D or growth pro-
moting vitamin A as many other fish oils.
Oils from mackerel, tuna, sea-bass, and
swordfish have from 100 to 400 times more
of these vitamins than cod-liver oil, Dr.
Charles E. Bills of Mead Johnson and Com-
pany reported at the last meeting of the
American Society of Biological Chemists.
Three-quarters of all the liver oils were
more potent than cod-liver oil in vitamin
D and nearly all surpassed it in vitamin A.
The vitamin content of the oils varies with
the zoological classification of the fish. Most
potent in vitamins A and D are the fish of
the order percomorphi, to which belong
mackerel, tuna, sea-bass, and swordfish.
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Next come rockfishes and sculpins. Fish
with soft bones contain little vitamin D and
no measurable amount of this vitamin could
be found in sturgeon or gray sole—Science
Service.

AIR PASSENGERS

CIVIL airplanes in the United

States carried 1,859,031 pas-
sengers in 1934, In 1933 the total
was 1,739,275. Of the 1934 total,
461,743 made flights on domestic
scheduled air lines.

“Our Wings Grow
FASTER”

NE of the most experienced and well

known American airplane designers,
Grover Loening served in the early days
of aviation as Chief Engineer for the
Wright brothers and pioneered with the
famous Loening amphibians. While not im-
mediately active in the construction of
aircraft to-day, he is maintaining his inter-
est in aviation to the fullest extent, and his
recent book “Our Wings Grow Faster” has

created somewhat of a sensation. The book

is partly autobiographical, partly historical.
In Mr. Loening’s case biography and avia-
tion history are really one and the same
thing. Charmingly and vividly written, it is
astoundingly frank. The history of American
aviation is one of great achievements, both
engineering and industrial, coupled with
some incidents which are not entirely to
its credit. The not so creditable side of this
industry appears here for the first time be-
tween the covers of a book.

Thus in a section headed “The Detroit
Conspiracy,” he writes: “Preparedness
parades were taking place all over Ameri-
ca in the latter half of 1915 and 1916.
And ‘patriots’ were already arriving in
Washington in the soon-to-be-familiar guise
of ‘dollar-a-year men.” Some of these were
perfectly sincere, with high motives. But the
way step after step led the automobile
crowd in Detroit to the ownership, control,
direction, and parceling out of practically
all aircraft and aircraft-motor business, by
the time we entered the war in 1917, is a
pattern that fits much too beautifully to-
gether to be accidental.”

Under a heading “The More Cost, the
More Plus” he makes the following bitter
but well informed indictment of our air-
plane manufacturing policy during the
war: “Just stop for a moment to consider
that our aviation plants of the period just
before our entry into the war could, with
reasonable enlargement, have easily deliv-
ered to the front by November, 1918, over
2000 two-seater airplanes equivalent in per-
formance to D.H.’s and much safer. And
yet the Detroit cabal’s great effort had pro-
duced only 213 planes in Europe by that
time. . . . Delivered 213 airplanes at a cost
of 640,000,000 dollars! Not quite true, but
it is not so far off either.”

But it must not be thought that the
author is concerned with solely “de-bunk-
ing.” His book deals with the most striking
and important events and greatest advances
of American aeronautics, in a vivid, con-
cise, and absolutely fascinating manner.

Grover Loening secured, on his thesis at
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Columbia, the very first degree-in aero-
nautics, Master of Arts. His thesis was first
published in a series of articles in ScIEN-
TIFIC AMERICAN in 1911, and then re-
printed in one of the very earliest technical
works in this field, “Monoplanes and Bi-
planes.”

In “Our Wings Grow Faster,” the author
tells how he chiseled his first flight; of
early days at the Wright factory; the first
successful flying boat; the early history of
the Army’s aircraft division; America’s
great come-back in aviation after the war;
the inception of the Loening amphibian;
the boom times as they affected aviation;
sidelights on Lindbergh; the great defla-

Grover Loening, plane designer and
author of “Our Wings Grow Faster”

tion of aviation securities—each brief sec-
tion is as-fascinating as the other.

Loening is an individualist and his own
efforts were successful because they were
individual. Why did he succeed as a de-
signer? “I could have merely taken orders
from perhaps a regimented, government-
dominated board,” he writes, “decreeing
the design of the next larger or faster D.H.
48 which would undoubtedly have been a
washout for two very good reasons. First,
a board is long, narrow, and wooden. Sec-
ond, you cannot create or inspire talent by
order of the commanding officer.” It is
fortunate for aviation that the well be-
loved and brilliant Grover did follow his
own bent.

What of the future? “So we shall see
faster, and still faster commercial flying.
At five hundred miles an hour, 50,000 feet
above the ocean, flying through the warmer
stratosphere, far above storms or ice or
fog, sealed in a cabin furnished with con-
ditioned air at ordinary sea-level pressure
—this is the way we will cross New York
to London in six hours in the not very
distant future.”

Altogether a stimulating and inspiring
book.—A. K.

BriTisH AIR SUBSIDY

N a recent article by Mr. Igor Sikorsky
which we published, a statement was
made regarding the subsidy to Imperial Air-
ways by the British government. In justice
to the airline, we publish below an abstract
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of a letter from the Air Ministry in Lon-
don which gives in detail the facts con-
cerning the subsidy:

“In reference to your letter to the British
Air Ministry . . . in . . . 1924 Imperial
Airways was formed with a nominal capital,
subscribed by the public, of £1,000,000 and
in an agreement with the British Govern-
ment this Company received a subsidy of
£1,000,000 spread over 10 years. This sum
worked out at £137,000 for the first four
years, after which there was a sliding de-
crease until the end of the tenth year at
which time the Company was to receive a
final payment of £32,000.”

EMERGENCY

THE 272 Department of Com-

merce emergency landing fields
in the United States are now open
for casual use by licensed aircraft
as well as for emergency use by
any aircraft, provided the pilots
comply with regulations pertain-
ing to the use of such fields.

THE FUTURE OF THE
AIRsHIP

OW that the depressing effects of the

Macon disaster have worn off, we can
discuss the future of airships dispassion-
ately.

The first reaction of the public and press
was that the wreck of the Macon marked
the end of the American airship history, be-
cause of the extreme hazards involved in
their operation.

But, strange as it may seem, a better
theoretical case can be made for airship
safety than for airplane safety. They have
inherent stability under the action of
gravity, can hover without using up fuel,
their motors can be repaired in flight, and
they have so large a range that fog and
loss of course are no longer to be feared
in transoceanic operation. The specifica-
tions for airship strength carry theoretically
a larger margin of safety than do airplanes.
An airship cannot indulge in aerial acro-
batics, but neither is it subject to stalls and
spins.

This. all seems at variance with the rec-
ord of destruction. But if this record is
examined more closely it will be found that
failures were due to political and service
considerations, and to lack of continuity
in training of the naval personnel. In the
wreck of the Shenandoah, the Command-
ing Officer disregarded the advice of his
Aerological Officer to go south. On board
the Akron, the Commander acted with piti-
ful confusion in trying to avoid the violent
storm areas. In the Macon disaster, the
testimony indicates that the weakness of
the fin was disregarded because the air-
ship had to take part in naval maneuvers.

The Goodyear Zeppelin Company has
operated its small blimps for six years, and
carried thousands of passengers without
accident. The splendid record of the Graf
Zeppelin in world flight and many trans-
atlantic crossings is familiar to all of us.

If naval officers were not switched from
airships to battleships, and if the airship
were used with more discretion, it would
be no more hazardous than the airplane.



JULY - 1935

Commercial operation of the airship a-
cross the Atlantic has been shown again
and again to be practicable and profitable,
at least in the most serious engineering
studies. At the moment there is no sea-
plane which is really capable of use across
the Atlantic in regular passenger service.
This summer the Zeppelin company plans
to put its new airship into regular service
across the Atlantic, and this will be a most
interesting experiment.

The threat to the commercial use of the
airship is that its place may fall between
the fast liners such as the Queen Mary,
with a service of a little over four days
across the Atlantic and luxurious accommo-
dations and general holiday atmosphere,
and the airplane capable of non-stop
cperation between New York and Paris at
a cruising speed of 200 miles per hour.
Such an airplane, Mr. Igor Sikorsky tells
us, is entirely feasible with present day
knowledge of aerodynamics and structures.

What would be a reasonable national
policy with regard to airships? Let us use
the privilege of a mere writer to lay down
the lines of such a policy, for Washington
perhaps to read and certainly to disregard!

Let us continue to build naval airships,
but build stronger rather than bigger craft,
sacrificing some of the extreme require-
ments of the Navy and putting more of the
structural weight into structural strength.
Also let us not concentrate too much on
one type, the neo-Zeppelin type, but give
the Metalclad principle a chance, and per-
haps look into the semi-rigids which have
done such wonderful work.

Let us organize the airship service of the
Navy into a distinct unit so that our splen-
did officers and men may receive better
training, particularly as regards weather
and storm avoidance.

It would be advisable also to keep a care-
ful watch on the new German service across
the Atlantic, and if this proves satisfactory,
to appropriate money to finance such ser-
vice under the American flag.

But since the seaplane is so strong a
potential rival of the airship even in over-
ocean service, any step in financing air-
ships for commercial service should be
balanced—at a quarter the cost—by giving
the heavier-than-air constructors a chance
to see what they could do in giving us an
airplane or flying boat capable of real
speed and non-stop operation across the
Atlantic.

We have tried to make this brief state-
ment as impartial as possible. Airship peo-
ple reading it will be only partially satis-
fied. The airplane people are immune to
criticism; exponents of lighter-than-air are
particularly sensitive to even the mildest
expression of doubt or criticism—A4. K.

A CArGco CARRIER

HILE a great deal of air express is

being carried through the air, our
airline operators. have so far been content
with using airplanes designed for the triple
duty of carrying passengers, mail, and cargo.
It has remained for the Army Air Service
to purchase perhaps the first all-cargo trans-
port in America. This is the Fairchild cargo
transport, termed by the Army XC-31. It
is not in the 200-mile-per-hour class, but has,
nevertheless, a top speed of a little better
than 160 miles per hour, an empty weight
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of 7322 pounds, and a useful load of 5678
pounds. The ratio of useful to gross weight
thus is about 41 percent. This is a very high
figure for a modern land transport. The
payload is 3600 pounds, which is also far
more than is usually carried in a modern
transport of this size.

The machine is, indeed, a flying freight
car. All the luxuries of modern air transport
have been dispensed with. The cabin, with
small windows, has a cargo space 19 feet
long, 6 feet 4 inches wide, and 6 feet 4
inches high, with a capacity of 775 cubic
feet. When the ship is at rest on the ground
the cargo door is just at the right height
to register with the tailboard of a standard
Army truck backed up alongside.

The Army drew on all its operating ex-
perience in drawing up the specifications of
this machine. Spare engines, whether air or
liquid cooled, can be put inside the cabin
in regular packing boxes. Three Wright
Cyclones constitute a capacity load by
weight. All kinds of materials can be lashed
to demountable stanchions or to the floors.
For the transportation of wounded, six lit-
ters may be installed, three on a side, leav-
ing plenty of aisle space for attendants to
work in, or for additional wounded to be
carried on chairs. As a troop carrier, 15
Army chairs may be installed and military
equipment can be lashed down between the
chair aisles. For delivery of emergency food
or supplies, a large cargo chute has been
installed, from which containers may be
ejected and guided by parachutes to the
ground. The single pilot’s seat is in an en-
closed cabin, high up, from which the
range of vision is adequate in all directions.

The plane is built mainly of dural with
fabric covering. Wheels are retractible and
a Wright Cyclone is employed for the pow-
er plant.

We have often had occasion to speak of
the Zap flap. This forms a part of the lower
surface of the wing and not only hinges
downwards but moves backwards. As a re-
sult, its lift increasing qualities are far
greater than those of the ordinary trailing
edge or split flap. This flap is clearly shown
in its retracted position in the photograph.

PAsseENGER COMFORT

N a paper presented before the Institute

of Aeronautical Sciences, Preston R.
Bassett defined, for the first time in the
literature of aviation, what constitutes pas-
senger comfort and discomfort in air travel.
His findings are based on careful and prac-
tical studies conducted over a period of

Y

The Fairchild XC-31, an all-cargo transport purchased by the Army

years, with flying experience on many types
of aircraft both in the United States and in
Europe. The accompanying chart gives a
graphic illustration of his views on the sub-
ject of comfort.

In this chart there is an interior Comfort
Zone, within which the air traveler is en-
tirely comfortable. To this Comfort Zone
there is a psychological boundary, outside
of which is the Discomfort Zone. The boun-
dary is termed a psychological one, since
the discomfort just outside of this boundary
is largely in the mind of the passenger. At
the outer limit of the Discomfort Zone, there
is another boundary which is termed the
physiological boundary, because at this
point the discomfort is truly physical, and
because outside this boundary the human
body cannot function continuously.

Skilled pilots of experience can “take it”
much better than passengers. They are
scarcely affected in the Discomfort Zone,
and can even stand up to some degree of the
Unbearable Zone which lies outside the
physiological boundary. But it is not the
comfort of the pilot with which airline
operators are primarily concerned. In fact,
a pilot very “resistant” to discomfort may
be an actual drawback to the popularity of
the airline, while a sensitive pilot with less
hardened reactions is apt to be more mind-
ful of the happiness of his passengers. For
example, at the discussion of Mr. Bassett’s

UNBEARABLE
Z0NE

Smell

Ventitation

Chart of air passenger comfort

paper, one veteran pilot, Haizlipp, pointed
out that he kept his passengers from air-
sickness because his sense of smell was so
acute. He smelled exhaust gas fumes long
before anyone else, and made sure there-
fore that the air inside the fuselage was
always sweet and clean.

The great value of Mr. Bassett’s work lies
in the fact that he has measured and as-
signed definite quantitative values to the
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various factors of comfort and discomfort
involved, and these are given in the chart.
All these factors interact and produce air-
sickness, which is of the same physiological
character as sea sickness, or train sickness
for that matter, with the same unpleasant
symptoms. The Passenger Comfort Chart
will repay close study.

The first section of this chart is termed
“Angle.” When a ship at sea or an aircraft
rolls five degrees or less, the passengers re-
main comfortable. Beyond 5 degrees, the
actual physical discomfort increases rapid-
ly, and at 20 degrees roll everyone is un-
comfortable (including the captain or the
pilot) and all those who are going to be
seasick or airsick are already in that con-
dition!

The second section deals with accelera-
tion. To most people sudden up or down mo-
tion is much more unpleasant than pitching
or rolling, and air travelers speak with par-
ticular distaste of “bumps” or “air pockets.”
It is only necessary to have an acceleration
1/10 that of gravity to pass into the dis-
comfort zone, and 1 g. is unbearable. (In
an elevator the maximum acceleration is
probably only 1/3 g.)

The next sector on the chart is vibration.
Mr. Bassett has measured vibrations with
the “vibrometer” and finds that vibrations
of more than .008 of an inch cause a pas-
senger to keep his muscles tense and pre-
vent him from relaxing. Hence the great
emphasis laid in airplane design in prevent-
ing engine vibrations from reaching the
passenger cabin. It is not difficult to cush-
ion the seats so that very little vibration
reaches the passenger through the seat, but
it is equally important to prevent vibration
of chair arms, floor, foot or head rests, and
SO on.

When it comes to ventilation, it has been
found that more rapid change of air is re-
quired in the airplane than anywhere else,
and a minimum of 40 cubic feet per minute

AL,
13 SQ.FT

Above: Comparative frontal areas of
in-line and radial airplane engines.
Right: Front and side views of the
new Ranger engine for private planes

is necessary. This is far more than is pro-
vided in the best of the modern moving pic-
ture houses.

We have often discussed noise in the air-
plane. A decibel level of about 70 is found
in a Pullman car, and anything up to 85
is within the comfort zone. A level of 120 is
unbearable.

Mr. Bassett has done a splendid piece of
work in setting up specifications for com-
fort. Our airplane designers and construc-
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tors now have something perfectly definite
to try for, and they are rapidly conquering
the problems involved, with much help from
the Sperry company, whose automatic pilot
has largely removed pitch and roll, and
whose sound-proofing studies have done so
much to silence the airplane.

MILES PER ACCIDENT

MISCELLANEOUS aircraft op-

erators in the United States
flew 392,141 miles per fatal ac-
cident in the period July-December,
1934, representing an advance over
the corresponding period of 1933
when the miles flown per fatal ac-
cident were 377,200.

A FiNE ENGINE FOR THE
PrivATE PLANE

HE Fairchild Aviation Corporation an-

nounces that its subsidiary, the Ranger
Engine Corporation, has actively entered
the aviation market with a series of 6-, 8-,
and 12-cylinder engines, as the result of
four years intensive engineering work.
Without slighting the other fine motors be-
ing produced, we describe below the 6-
cylinder engine, which is particularly well
adapted for use in private planes, and which
like the others of the series is in-line and
inverted.

There is a definite reason for the utility
of in-line inverted engines. As the diagram
indicates, the in-line engine of power equal
to the radial has a very much smaller
frontal area. With the large radial, no air
resistance can be saved in a military ship
by cutting down the cross-section of the
fuselage, since the large frontal area of the
radial is still there to disturb an equal area
of air. With the in-line, the fuselage can on
occasion be cut down, with appropriate
aerodynamic saving. In the private plane,
the dimensions of the cabin cannot very
well be reduced to match the engine, but
the smaller projected area of the engine,
particularly when it is inverted, gives the
pilot improved vision over the nose of the
plane. And improved vision is one of the
vital elements in airplane design. Also an
in-line engine lends itself nicely to stream-
lining.

The 6-cylinder Ranger develops 145
horsepower at 2250 revolutions per minute
and has a dry weight of only 350 pounds.
It has stood up successfully to power tests
at speeds much higher than this rating,
namely 3500 revolutions per minute, and
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has developed a mean effective pressure of
230 pounds per square inch. This gave 69
horsepower per cylinder and 1.04 horse-
power per cubic inch displacement. Those
of our readers who are familiar with auto-
mobile engines, will by comparison recog-
nize what an immense concentration of
power this means. The engine is cooled by
placing a scoop at the side and leading air
to each cylinder by means of baffles.

With its six cylinders and perfect
balance, the Ranger is smooth running and
almost entirely free from vibration. Here
are a few other points which should appeal
to the experienced operator:

There are no parts to be oiled manually,
with the exception of the magnetos, as all
moving parts are lubricated by full pres-
sure feed from the engine-driven pumps.
The valve actuating mechanism, due to the
inverted design, is completely enclosed in
an aluminum housing, the cover of which
serves as an engine oil sump. Failure of
the oil system is forestalled by a special
feed system The pressure feed to the main
bearings and the connecting rod bearings
is so designed that each bearing is fed with
oil from both sides.

The in-line principle in engine design,
skilfully embodied, is bound to be of great
service to private flying.—A4. K.

A Nover ForMm oF
Lanpine FiELD

N the expenditures shortly to be under-

taken by the Government on such a
lavish scale, the construction of a large
number of airports might well be consid-
ered. Grover Loening, whose book is re-
viewed elsewhere in these columns, ad-
vocates as part and parcel of the great
highway system now being planned, the
allocation of funds to an airport system.
Every ten miles or so, along the nation’s
highways, there should be a reasonably
good landing field, say about 2000 feet
square, right alongside of and connected
with the great highways. Such a network
of airports, say 10,000 in number, would
cost about 200,000,000 dollars and would
open to flying many mountainous and
swampy sections of the country. Near al-
most every large city there is an airport of
some kind. What the private flyer now
needs is not an extension of such large
airports, but a greater number of smaller,
intermediate fields, conveniently located.

Directly in line with this suggestion is
a novel form of landing field designed by
an airport engineer, A. W. McKaig, illus-
trated in our drawing on the following page,
and termed “Aeroplot.”
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AMATEUR TELESCOPE MAKING

THIRD EDITION, REVISED AND ENLARGED

Foreword by Dr. Harlow Shapley, Director Harvard College Observatory

PART L Russell W. Porter, Associate in Optics, California Institute of Technology

Chapter I. Mirror Making for Reflectors Chapter VII. Telescope Housings
“ II. Making the Mounting h VIII. The Prism or Diagonal
III. 100 Ft. Sun Telescope N IX. Optical Flats
IV. Worinkles “ X. The Cassegrainian
V. Adjusting the Telescope - XI. Making Eyepieces

VI. How to Find Celestial Objects
PART II. Rev. William F. A. Ellison, Director, Armagh Observatory

Chapter 1. The Reflecting Telescope Chapter VII. Silvering
A II. Tools and Materials “  VIII. Mounting the Mirror
III.  Foucault’s Shadow Test " IX. TheRefracting Telescope
IV. Polishing the Glass B X. Grinding the Lens
V. Final Shaping h XI. Testing and Refining
V1. Finishing Touches - XII. Mounting the Lens

PART III. Instructions for Silvering Telescope Mirrors, by U. S. Bureau of Standards
PART IV. Dr. Charles S. Hastings, Prof. Physics, Yale
Chapter I. Theory of Eyepieces Chapter II. Types of Eyepieces

PART V. Grinding and Polishing Machines (used by a few who enjoy making them, thouvgh most mirrors and
lenses are made equally well by hand, and 95 out of 100 are hand made).

PART VI. Clarendon Ions—A Telescope Mounting from Ford Parts.

PART VII. John M. Pierce, of the Telescope Makers of Springfield. A Simple Telescope That Anyone Can Make.
PART VIIL A. W. Everest—The H C F lap for polishing optical surfaces.

PART IX. Dr. George Ellery Hale, Hon. Director Mt. Wilson Observatory.

Chapter 1. Solar Research for Amateurs Chapter III. Making a Spectroscope and
h II. Making the Spectrohelioscope Spectroheliograph
PART X.  Contributions by Advanced Amateurs
Chapter 1. Making Compound Telescopes Chapter VI. Parabolizing theory
b II.  Flotation Systems for Mirrors - VII. A Study in Shadows
III.  Making Optical Flats " VIIL.  The Ronchi Test
IV. Making a Sun Spectroscope " IX. Direct Focal Test
V. Photographing with the Telescope A X. A Simple Telescope Drive

PART XI. Albert G. Ingalls, Associate Editor Scientific American

A 200-page mine of useful information, mainly practical, based on amateurs’ actual difficulties, concerning 1001 as-
pects of amateur telescope making, and containing a multitude of hints, wrinkles and suggestions on grinding, polish-
ing, testing and shaping. This part includes minutely detailed 30-page instructions for silvering glass, which leave
nothing to the beginner’s judgment.

ADDENDA

A list of selected books on practical and theoretical optics, telescope making and astronomy, with brief descriptions
and prices of each. A list of astronomical societies, professional and amateur, with addresses. A list of periodicals for
the amateur astronomer with addresses. A list of MATERIALS, including BEGINNERS’ KITS, with actual addresses
of dealers. A Directory of dealers, amateur and professional workers, etc.

500 Pages. Profusely illustrated with 316 figures and photographs

Amateur Telescope Making . . . Postpaid $3.00 domestic, $3.35 foreign
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OPPOSITE WIND DIRECTIONS ALSO
PERMIT USE OF LANDING AREA.

The “Aeroplot” aircraft landing field

The “Aeroplot” would involve merely a
widening of a section of the highway right-
of-way to a minimum width of 200 feet on
a length of 1400 feet. Airplanes would be
permitted to land or take-off during the
night or day on this area, within two lanes
of highway or parkway without interfer-
ence from traffic. Semi-automatic highway
traffic stop signals would be located beside
the highway at a suitable distance from
both ends of the landing areas. At the
time of a take-off or landing, the field at-
tendant would stop all highway trafiic. The
signals might also be operated by the pilot
of a plane through a tuned buzzer or siren
signal from the plane which would actuate
a tuned and timed receiving switch located
on the premises and connected with the
highway traffic stop signals. It is also pos-
sible that full automatic actuation of the
signals might be possible by using plane
detectors adjusted for duration and dis-
tance.

The landing areas would be best located
at such a point on the highway or the
parkway where the right-of-way parallels
the direction of the prevailing wind. An
adjacent landing area would also be located
where the highway is at 90 degrees to the
prevailing wind, and at the proper gliding
distance from the first intermediate field.
In this manner every contingency of weath-
er and wind would be provided for in the
most economical manner.

The concessionaires for gasoline, oil, and
so on would serve both airplanes and auto-
mobiles.

The details of the scheme are sufficiently
indicated by the drawing, on which are
marked boundary lights, hooded lights,
blinkers, elastic coasting stoppers, ramps,
underground hangars, and so forth.

Mr. McKaig’s plan is the result of many
years’ experience in airplane operation and
airport construction and deserves study.

—A. K.

PecTiNizED MALTED
MLk

N old favorite, malted milk, may be
given a new twist by the addition of
pectin, it has been discovered by California
Fruit Growers Exchange, Los Angeles.
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Pectin provides the creaminess usually ob-
tained by the use of ice cream. In the soda-
fountain malted, it may replace all or part
of the ice cream. In packaged malted milks
intended for the home, in which ice cream
commonly is now used, it has even greater
possibilities. The pectin is put into the
malted milk either by mixing the two ma-
terials as powders or by adding a pectin
solution before reducing the milk to a
powder.—A. E. B.

WARNING DETERS FALSE-
AvArM “Bues”

DEVICE that sounds a loud warning

signal simultaneously with the “pull-
ing of the hook,” and can be conveniently
mounted upon the peaks of existing mu-
nicipal fire alarm boxes, is a recent con-
tribution to the war on false alarms.

This little device with a big and raucous
voice, not easily confused with automobile
horns or other street noises, is known as
the Arrestolarm. When the alarm is oper-
ated, the down pull of the lever trips the
mechanism of the Arrestolarm to sound a
raucous signal of a minute’s duration. A
convenient winding handle is provided for

An alarm that prevents false alarms;
warning bell mounted above fire box

the use of the fire department member who
is charged with the rewinding of fire alarm
boxes after each alarm.

It is not expected that this “howler” will
completely eliminate false alarms, but it is
felt that it will tend to reduce the number
from the most troublesome false alarm spots
by attracting the attention of police,
passersby, or local residents to the box in
time to observe the culprit.

FEVER As A FrRIEND

HE idea of a doctor trying to give his

patient a fever would have seemed
revolutionary and crazy in our grand-
fathers’ time, when every effort was bent
toward driving the fever out of the sick
body. Now it has become a friend, some-
thing with which to fight and cure diseases.
Since the Viennese physician, Wagner von
Jauregg, found that the high fever of
malaria was curing syphilitic infection,
medical scientists have used malaria and
many other means to induce fever in the
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treatment of disease. By electricity and by
short radio waves and by prolonged hot
baths they have deliberately raised their
patients’ temperatures to what once would
have been considered dangerous levels. The
latest tool for producing fever is, strangely
enough, air-conditioning, hailed originally
for the relief it brought from uncomfortably
hot summer weather.

The idea of how fever brings about a
cure has changed, too, even in the short
time that it has been used as a form of
treatment. Medical scientists first thought
the high temperatures killed the disease
germs. Dr. F. W. Hartman, of the Henry
Ford Hospital, Detroit, explained in dem-
onstrating his air-conditioning apparatus for
inducing fever that in his opinion the fever
acts by stimulating the defensive mechan-
ism of the body.

The air-conditioned chamber raised the
body temperature to 103 degrees, Fahren-
heit. Dr. Hartman and his associates, Drs.
R. J. Major and H. P. Doub, believe it is
better than any of the other methods for

“elevating temperature because it is more

easily controlled. While it is not yet on the
market, they estimate that it can be made
for about 250 dollars.—Science Service.

WIRELESS!

ORE than 45,000 miles of
special telephone circuits are

in use every day in connection with
radio broadcasting in this country.

ResiDENTIAL WATER
0ZzONIZER

E had occasion in our January, 1932,

issue to describe an outfit for purify-
ing water in rather large quantities for
swimming pools, large buildings, and thé
like, by the ozone process. This process has
now been adapted to a smaller unit which
can be used to purify residential water sup-
plies. The new unit is 19 by 8% by 6%
inches—small enough to be placed over any
sink or water drain.

Electrical current at 110 volts is taken
from the household wiring system and
stepped up to 8500 volts. This is connected
to an ozone generator which consists of a
glass dielectric separating two electrodes,
one of aluminum and one of copper. Be-
tween the aluminum and the glass dielectric
is a small space to permit the passage of
air. The corona discharge between the two
metal plates passes through the air in the
space between, thus converting some of
the oxygen into ozone.

This manufactured ozone is then thor-
oughly mixed with the incoming water sup-
ply as it passes through an injector. The
third atom of oxygen in the ozone, being a
free atom, immediately combines with im-
purities in the water, thus oxidizing them

i -_"

Water ozonizer for the home
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and transforming them into harmless sub-
stances. It will destroy bacillus coli, most
other bacteria found in water, micro-
organisms of all sorts, objectionable odors,
colors, and tastes arising from vegetable or
other organic origin. Ozonized water is,
therefore, palatable, odorless, and tasteless,
the excess ozone being allowed to escape in
a column of the device.

GoLF TEE THAT SPINS

NE of the latest inventions for the golf
player is the Grigg Spinner Golf Tee,
illustrated here. It was originated by an in-
dividual who gave serious thought to im-
proving the primitive golf tee. The tee is
machined from brass, nickel plated and pol-

ished, making it durable and rustless. It
holds the ball at the right height and spins
free of the ball when struck. It folds up and
can be neatly tucked away in bag or pocket.

SucAR TaBLET TABS

SUGAR refiner has adopted for

wrapped sugar tablets a tear-open tab
that enables diners to get at the sugar with-
out undue fumbling. Credit for this long-
needed development goes to American
Sugar Refining Company, manufacturers
of the Domino brand, says Food Industries.

RuUBBER IN MATTRESSES

F all recent rubber developments, the

new product called “NuKraft” is
unique. NuKraft is rubber-insulated hair
cloth fabricated into loops forming a series
of figure eight springs. It is used as spring
decking for inner spring mattresses. The
rubber ages well, not showing any appre-
ciable deterioration when artificially aged
for a period representing about 10 years
of actual service. This product is vermin
proof, sanitary, and free from objectionable
odors. NuKraft bridges the openings be-
tween springs and evenly distributes the
weight. It not only provides additional
springing but eliminates the necessity of
tufting to keep the material in position.

TaE Brack Winow

HE black widow spider is more deadly
to its own kind than to mankind. The
female of the - species, the worst biter of
the family, usually eats her mate and often
her young. She attacks human beings only
if they irritate her when she is hungry. A
well-fed black widow spider is anything but
aggressive, according to Dr. F. C. Bishopp,
of the United States Department of Agri-
culture.
This spider bites humans infrequently,
(Please turn to page 45)
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Junior Preparatory School

THE SOUTHAMPTON
COUNTRY SCHOOL

A Substantial School
for Your Children

Situated near the healthy ocean-surrounded eastern end of Long
Island, the Southampton Country School is a hoarding school
of good character for boys and girls from 6 to 14 years of age.

It covers the normal curriculum from first to ninth grades, and
carefully prepares for the larger boarding schools.

Its handsome low main building is surrounded by a wide
sweep of open country (90 miles from New York City).

In a well-rounded, well-balanced manner, a solid, sound cur-
riculum is combined with widely varied athletics for boys and
girls. Included in the studies are music, riding, dramatics and
conversational French.

An experienced instructing staff, and a student body of limited
size, insure careful attention to each student’s individual needs.

House Mother + Trained Nurse * Wholesonie Food * Moderate Tuition

For booklet address Stuart R. IKELER, Headmaster
Box 923-S, Southampton, L. I., N. Y.
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By ALBERT A. HOPKINS

CYCLOPEDIA OF FORMULAS

DRESSED in an attractive new binding, stronger
and more flexible than the old, this standard refer-
ence is an indispensable unit for libraries, labora-
tories, research shelves and the home. Librarians
tell us it is one of the most frequently consulted
books and its well worn condition, wherever
found, attests its usefulness. Over 15,000 formulas
cover every conceivable application.—$5.50 post-
paid, domestic.
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THE AMATEUR ASTRONOMER

Conducted by ALBERT G. INGALLS

S it some kind of big bug, or is it a

Mesozoic dinosaur, all set to spring at
you? These are some of the things which
the unique telescope shown below looks like
when you are dreaming of it. Horace H.
Selby, a chemist for Hage’s, a dairy products
company at 9th and K Streets, San Diego,
Calif., sent the photographs, with the fol-
lowing letter:

“For many years I have been interested
in optics. I have computed and constructed
two microscope objectives, one condenser
(N.A. 1.32), two photographic lenses, and
one 60 mm. apochromatic, three-element
telescope objective. All this before last year.
Then I chanced to meet. the Lowers, local
Tychonians, and my downfall was assured.
They had a 12-inch reflector. I decided to
build a 12-inch, and to do it backward.
First, I made the mounting, placed in it
two flats which I had made long ago, and
used the 60-mm. objective. See photograph.”

And now it is time to explain this tele-
scope a bit. The picture at the left shows
the counterweight turned up, and the tem-
porary telescope in its baffled hood turned
down. When in use, these are reversed, as
in the right-hand picture, and the objective,
shown turned earthward in the left-hand
picture, is turned heavenward, as in the
other. The optical train is: Through dark
hole to a 60-mm. O.G., to a diagonal flat
behind O.G., down to a second diagonal
flat in the big pipe cross, and back up to
the eyepiece which you see in the picture,
on the head end of the dinosaur’s body (the
polar axis). Now imagine a 12-inch Casse-
grainian mounted in place of the temporary
box and O.G. part, and you have the job
as Selby intends to complete it. This is the
first time we have published an unfinished
job, but it is an interesting one. Now to
return to Selby’s letter:

“Next,” he says, “I made three 31l-cm.
flats on Pyrex, five surfaces of which were
flat to about 0.1 wave, except for quarter-
and half-wave edges. That was three months
ago, and these surfaces have now changed,
one by 0.4 wave. I then made eight more
flats, for fun. Next I made an f/1 sphere for

Pyl

Selby’s tame dinosaur, with its head down and tail up
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testing the Cass hyperboloid, a-la-Hindle.”

We wrote to Selby for more details about
his telescope and here is the answer: “The
base is of 3 : 2 : 1.5 concrete, in two piers,
3 by 1.5 by 4 feet deep. This holds the
grasshopper legs, of 2”7 extra-heavy wrought
iron (E.H.W.L.) pipe, which support the
mount proper. The polar axis is of 4”

One of Selby’s numerous flats. Its
edge has not been diaphragmed out

E.H.W.I., within the 6” E.H.W.I. body, and
runs on two roller and two ball-thrust bear-
ings. The bearings contain 160 quarter-inch
rollers and 160 quarter-inch balls. They are
housed in two 6-6-2-2 crosses. The head is
constructed of one 6-6-6-6 cross, one 6-6-2
tee, one 6” close nipple, one 4”” by 6” nipple,
which is the declination bearing, a 4” by
15” flange and a 6”” to 4” bushing with lock
nut. The counterpoise, a 4-4-2 tee with plugs
and lead, is carried by 2” E.H.W.I pipe.
All construction and design are my own,
but such heavy lathe work, done at night
on a borrowed lathe, caused me many a
back- and headache. No machinist, I took
a hundred hours to do what an expert would
have done in 25, but it was fun, and the
finished job is rock-steady at 300 diameters,
even when slapped, and the movements are
very smooth and precise. By means of four
hand-wheels, which are always within reach,

the fine and coarse declination adjustments
can be performed while observing, as can
the fine polar movement.

“The optical system comprises a baffled
hood, 12” long, a 7-cm. apochromatic trip-
let, two flats, and a series of eight oculars
from 50 to 2.5 mm. e.f.l., all of my own con-
struction and computation, save two oculars
—a 2.5 mm. Beck and a 7 mm. Tolles.
The performance is good. Dawes’ limit can
be reached with the greatest ease. Using a
microscope giving 200 diameters per inch
of aperture, star disks are round at focus,
and on the rarely-found fine evening the
extra-focal images show clean, sharp ring
structure.

“The mount is for the 30-cm. Cass, which
is not finished, and is a hybrid embodying
some features of the Coudé, Repsold’s over-
hung astrograph, the Springfield, and Ritch-
ey’s 60”. The stationary eyepoint is Coudé;
the counterpoise is Springfield; the under-
cut mount, which will clear the Cass in any
complete revolution, is Repsold, as is the
complete visibility of every point in the
sphere; and the hollow polar axis, for very
long equivalent focus work, is Ritchey.”

Commenting on Selby’s telescope, Harold
Lower says: “The present objective is a
triplet, and is a fine job. Selby knows his
stuff. He has also built a grinding machine.”

NEAT, unusual job is a reflector, ap-

parently of about 12-inch aperture,
made by Chester A. Howard, president of
the Dallas Astronomical Society, 3120
Princeton Ave., Dallas, Tex., assisted by
C. H. Huvelle, N. E. Bucklin, and Dr.
Langenour. “The whole job,” Howard
writes, “is just like Gibraltar, so far as
vibration is concerned. Both axes rest on
double rows of SKF ball bearings, self-
alining and made for thrust as well as bear-
ing. Size of polar axis 27%”, dec. axis 2'4”.
The weight is 640 pounds, not including the
concrete pier. The castings are iron, except
the saddle and prongs, which are aluminum.
The hand wheels are brass and the one at
the upper right rotates the tube on ball
bearings—one of the greatest features, I

The same telescope in working position. A rigid mount
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believe, to be had on any reflector. I see
very little if any of this feature on the many
instruments shown in the magazine.” This
handwheel, which Howard mentions, works
a longitudinal shaft, through bevel gears,
and this shaft in turn works a spur gear
which shows in the picture, the latter turn-
ing the tube by means of an encircling
spur gear. It is all very professional—the

Howard a;xd the Dallas telescope

whole job commendable-—particularly those
heavy 2%” axis shafts. And—*“rock steady.”

ARTS like those described by Selby

and by Howard—extra heavy wrought
iron pipe legs and six-inch pipe fittings,
also 2% " axis shafts—mean real rigidness,
rigidity, or “rock-solidity.” In a recent let-
ter, Ellison mentioned that some of the
mountings he had seen described in this
department seemed to be “whippy,” and
he is right. A telescope which magnifies
50 or 100 times, also magnifies vibrations
in exactly the same measure; so that the
builder should always think of the vibra-
tions caused by the breeze as if the telescope
tube were extended to about 100 feet in
length, and he were trying to obtain a steady
look. Some of the mountings we have seen
might as well be built on a buggy whip
tied to a fish pole, as on the thin little
axes, skinny and anemic, which they have.
Wallie Everest got us stirred up enough
to write these ugly comments, saying “Give
’em Hell about it,” and this is it.

While we are at it, we will get off our
chest another pet peeve that burns us up
and temporarily wrecks our sweet (?) dis-
position every now and then. This is the
matter of photographs. At a casual glance
the average photograph seems to be in
focus, but close scrutiny of many show
that this is not true for the whole depth
of the telescope photographed. A dodge for
this is simply to stop down to about 32
and take a time exposure. Result: whole
telescope in sharp focus.

ND now, while we are speaking about
rigidity, look at the forks on the two

SCIENTIFIC AMERICAN 43

PROFESSIONAL QUALITY SUPPLIES

FOR AMATEUR TELESCOPE MAKERS
YOUR labor is worth the best, particularly

when the best costs little, if any, more.

“A” Type 6” Kits, including glass discs of proper thickness, 8 grades of
Abrasive, Polishing Materials and Simple Instructions $5.00

Prisms, Eyepieces, Mountings and Parts, Finished Telescopes.
Aluminizing by the “Pancro” Process. Free Testing and Advice.
SEND for our 36-page illustrated catalogue listing many
other items in which you will be interested. 6¢ in stamps.
TINSLEY LABORATORIES
3017 Wheeler Street y Berkeley, California

Amateur Telescope Makers

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

We offer supplies selected after long experience, at

prices extremely low considering their high quality.
A six-inch telescope MIRROR OUTFIT :—glass, abrasives, pitch
GOOD

and rouge,—Al you need to grind and polish a

parabolic mirror WITH INSTRUCTIONS................ $5.00
A suitable EYEPIECE:—positive, achromatic................... $4.00

A really accurate one-inch PRISM (inferior prisms introduce
distortions which ruin the definition of even the best mir-
FOL) ittt ettt et e et et et e e et a e et e e e e $6.00

With these, and patience and intelligence, you can make a
REAL ASTRONOMICAL TELESCOPE.
We will also answer your questions and test your mirror.
These services are free. Write for our price list of supplies.

JOHN M. PIERCE 11 Harvard St., Springfield, Vermont

ALUMINIZED Build Your Own Reflecting Telescope

. : : KIT contains
Mirrors, diagonals, secondaries and other || A copy of “Amateur Telescope Making”—500 pages

: of simple non-technical instructions. All necessary

optical surfaces up to 14” PI'TCH, ABRASIVES, ROUGE to grind and polish
FOR THE PROFESSIONAL—FOR THE AMATEUR ?“v{..“’;;, Carefully Annealed Disc
Production methods and new high speed ﬁgsg:zgrﬁghggrﬂﬂgh tyentece "4
equipment enable us to produce surfaces of R\ I Y S $15.00. Send fo.- catalog.
superior qualih 24 hour service. . MIIIIL‘LIAM"MLA: i

.o ” ” 0O ptica esearc aboratories
Prices: 4”— $1.75, 6”—$2.50, 7"—$3.00, 8”"— LARCHMONT NEW YORK

$3.50, 9”——$4.25 10"—$ .00, 12”—3$7.50 and
121,"—$8.00.

LEROY M. E. CLAUSING Wm. Mogey & Sons, Ine.
5507-5509%2 Lincoln Ave. Chicago, Ill. Founded 1882

Highest grade visual and photographic re-
fracting telescopes. Write for catalogue.

Plainfield, N. J.

TOLLES EYEPIECES

Ghostless, color {ree finished in nickel and black
113" —
{7 '/4'4' EF.L. @ $6.00. 1/6” E.F.L. @ $8.00 S P E C I A L %‘_%’%%ﬁ;&ég $
Eyepiece—Extra heavy brass mounting
ALUMINIZED DIAGONALS with friction fitted fibre lens cells—114"

for 6” mirror.......$1.50 for 10” mirro Sggg E.F.L. Beautiful flat field. Only.............. Post

for 8" mirror 2.00 for 12”7 mirro Free with every order—Two bevelled paid
C. H. NICHOLSON and polished 2” dia. circular glass disks
2912 N. Racine Ave. Chicago, Illinois suitable for making diagonals—Small flats or

non-achromatic finder objectives.
Amateur Telescope Makers Supply Co.

TELESCOPE MAKERS — |22 Tex 200 S AL R
hli,IRROR O{J:FIT% EomnFletg with 2 glass glscs. v
abrasives, pitch or H. C. F. beeswax, rouge and in- w
thrmI:t:ans—':i"’Tu 00. Ot‘h':er sue; {:roportnoglately low. SOMETHING NE )
uality equal to any on the marke

PYREX OUTFITS as above, 6”—$6.00; 8”—$8.00 ALUMINIZED DIAGONALS
PRISMS GUARANTEED SATISFACTORY (Elliptical)

58" or 11/16”=8$1; 1"—$2.75; 1Y2""—$4.50; 155" —$6. W . d t Iy Reflecti
e are now equipped to supply Reflecting
RackandPinionEyepieceHolders Telescope owners with Aluminized Elliptical

Precision made, improved model, with extra $7 .50 Diagonal Mirrors. Here is a chance to im-
friction slide tube, reg. $12.......cuvverienrercrenns prove your telescope. It is also a good op-
RAMSDEN EYEPIECES— ﬁnest quality lenses portunity for you to examine and test Alu-
in brass mountings, standard I'/4" diam. minizing. Send for our free price list and see
Ya” or Yo" F.L... ....$4.00 F.L -$2.50 how little it will cost you to obtain an Alu-

3,” F.L.3 Iefxs eyemece stand I'/4" d

KELLNER 3 lens orthoscopic eyepiece $3.00 minized Diagonal—one that will not tarnish.

Stan-

dard 1%” diameter. . $5.

CELL, ‘adjustable, 67 ai : $4.50 TELESCOPE MAKERS’ SUPPLIES
SPIDER PRISM HOLDERS, adjustable............ $2.50

,RONCHI_TEST GRATINGS—etched on glass, 150 We carry a complete line of the finest quality
fines per inch, in brass cells $1.50 supplies for the Amateur Telescope Maker.
FREE - catalog Telescopes, Micr Bi lars, Mirrors up to 14 inches diameter Aluminized.
etc. Complete Instructions fO) Telescnpe Mahmg, 10c.

PRECISION OPTICAL SUPPLY CO. AMERICAN TELESCOPE COMPANY

991 E. 163rd Street New York City 4008 Addison St., Chicago, Ill.
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telescopes shown in the photographs below.
W. A. (Bill) Mason writes from 1303 Lake-
view Ave., Lorain, Ohio, that the Cass with
the short finder (left) belongs to John
Clouhessy, a machinist, and the other is his
own. They are nearly the same, John Clou-
hessy’s having 190” {.1. and the other 170”.
“I did all the machine work,” he says, “and
made the castings, all being of aluminum.
We also made our own patterns.” Co-operat-
ing with these two were Jim Clouhessy,
machinist, and Dick Curran, molder.

The main features of these jobs are:
12%” Pyrex primaries, 39” f.l., and 334"
secondaries. Pyrex diagonals 0.1 wave.
Screw-focusing eyepiece holders with 24”
double acme thread. These swing around
ends of tubes, for convenience. They will
take up to 2”7 0.D. eyepieces. Lower half of
tube of each telescope screws off the trun-
nion ring, and contains the cell. Slow mo-
tions in dec., worm gears—same for R.A.
Drive: governor-controlled induction motor
(“Green Flyer”); worm gear reductions,
made by John and Jim, 30:1 and 24:1. Tim-
ken roller bearings. Polar axes, 23%” di-
ameter. [Ha! Same size as on the Dallas
job. This one won’t quiver, either.] Both
axes can be slipped on the slow motions.
Weight of each job about 180 pounds, 125
of this being aluminum.

ILLIAM S. VON ARX of 573 Monroe

St., Brooklyn, New York, writes:
“Several years ago I purchased my now
well-thumbed and tattered copy of A.T.M.
Greedily I soaked up its contents and set
to work on the inevitable six-inch Newt.
Success greeted my first attempt at parabo-
lizing and I immediately branded myself a
born optician. With the heavens plopped in
my lap, so to speak, I spent many hours
feasting my eyes on the splendors above.
Then I was suddenly gripped with the de-
sire of photographing these wonders. Night
after night I lay awake planning a suitable
equatorial drive and camera. Finally I
reached what I considered a perfect solu-
tion and set to work. Within the year I
had completed the drive, camera and other
necessaries and found on trial that I didn’t
know two twits about what I was trying
to do, so I took the whole thing apart and
started all over again. This has occurred five
times within the past four years [which
means he started at about 14.—Ed.] and
now I think I have achieved my goal in the
result which you see in the enclosed picture.
“It is a fork type mounting, driven by a
disk motor and an elaborate gear speed re-
ducer. In the fork are two cameras and

e L ¥ £ 4 ‘u

Messrs. Clouhessy (John), Mason, Clouhessy, Curran
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Bill von Arx’s collection, mounted
on a wooden “saw horse.” See story

three telescopes. A three-inch glass of short
focus for guiding, whose triplet objective
made me recant my former pride as an
optician, and a one-inch fiader for it, then
a 1%-inch telephoto camera giving an
equivalent focus of 37% inches and a finder
for it. All these things are mounted on the
primary camera, which is an f/4.5 of 12
inches focus. This lens is the only one I
bought; all the others are home-made, be-
cause I found with experience that lenses
are expensive.

“With this equipment to start with, I
gradually added gadgets, such as flap shut-
ters, objective prisms, and so forth, for the
cameras, and a polariscope, Zollner eye-
piece spectroscope, iris diaphragm, mi-
crometer eyepiece, a set of filters, zenith
prism, and several high-power and one ultra
low-power eyepiece for the three-inch guid-
ing glass. With things arranged in this way
my equipment is equally effective, either
visually or photographically. And, too, with
the accurate drive, diaphragm and trick eye-
piece, it lends itself admirably to both lunar
and planetary detail.

“This trick eyepiece I believe deserves
a bit of explanation. In essence it is a disk
with eight lenses in it, each lens of higher
power than the one preceding it. Thus it
might be called an octo-revolver. The lenses
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of the whole series are negative, thus mak-
ing the telescope Galilean. When the power
of the negative ocular gets as high as those
I have put in this turret, the field is not
reduced, as is usually the case in the low-
power negative ocular. The angle of the
field is as large if not larger than an equiva-
lent Huygens ocular. The lenses in this
turret are double concave, with radii of
curvature ranging from 1% mm. to less
than % mm. Needless to say, I nearly lost
those pinhead lenses under my finger nail
a score of times, but after much sweating
and rather noxious language, they found
their way to their respective cells. With a
bit of stopping down with the diaphragm,
and careful focusing, lunar and planetary
detail pops out surprisingly well for such
a small glass. Then, too, the accurate driv-
ing helps enormously by keeping small ob-
jects accurately centered in the field.

“This drive, which I have fashioned after
much experimentation with varied forms, is
the most satisfactory I have ever used. It
will keep a guide star centered accurately
enough to get round images with the 12-
inch camera up to two hours exposure. The
37Y%e-inch holds true for three quarters of
an hour or more without guiding.

“One ever-present difficulty in photo-
graphing the heavens is dewing. I overcame
this difficulty by placing a 1000-ohm re-
sistor in the hood over the lens. The heat of
the resistor was sufficient to keep the air
above its saturation point, and thus pre-
vented dew from forming on the cold sur-
face of the lens. Now, when I find dew form-
ing, I merely throw a switch and it clears
within two or three minutes.

“Another gadget is a field illuminator
which facilitates seeing the spider lines in
the reticule of the guide telescope. I have a
little variable resistor that doctors use for
opthalmoscopes, and so on, that gives from
0 to 6 volts variable output. This, in con-
nection with a 6-volt bulb in the tube of
the telescope, gives any light brilliancy
desired.”

Harold Lower says von Arx’s photographs
are the best he has seen.

HE tenth annual get-together and con-

vention of amateur telescope makers
will be held at Stellafane, near Springfield,
Vermont, on Saturday, August 3. For de-
tails, if you don’t know about these infor-
mal pow-wows already, write to R. J. Lyon,
secretary, The Springfield Telescope Mak-
ers, 252 Summer St., Springfield, Vt. Come,
if interested in telescopes, but leave your
tail-coat in moth balls.

The same two Cassegrains as are shown at the left



JULY - 1935

THE SCIENTIFIC AMERICAN
DIGEST
(Continued from page 41)

SCIENTIFIC AMERICAN

Publishers: G. E. STECHERT & Co., New York - DAVID NUTT, London - NICOLA

ZANICHELLI, Bologna - FELIX ALCAN, Paris - AKADEMISCHE VERLAGSGESELL-

SCHAFT, m. b. H. Leipzig - RUIZ HERMANOS, Madrid - F. MACHADO & C.ia, Porto
THE MARUZEN COMPANY, Tokyo.

but its bite is more poisonous than that of
any other North American spider. As the
insect has recently extended its range west-
ward and northward from the South, where
it is better known, and as it is hard to tell
a hungry spider from one that has just had
a good meal, Dr. Bishopp offers a few sug-
gestions for destroying the black widow
spider. The best thing, he says, is to spray
with creosote oil the spots she frequents—
garages, woodsheds, privies, and other out-
buildings, as well as wood, brick, and stone
piles, and manholes and culverts. She sel-
dom enters houses. Gloves are a great pro-
tection in working around places where this
poisonous pest may lurk.

[See also page 184, October, 1934, and
page 228, May, 1935, ScIENTIFIC AMER-
ICAN.—Ed.]

LicaT METER Has
RANGE MULTIPLIER

DEVICE now available for increasing
the range of the Westinghouse light
meter consists of a light absorbing screen
which absorbs nine tenths of the normal
light and transmits the other 10 percent to

A screen for light meters that mul-
tiplies the range to 10 times normal

the photo cell. To increase the scale range
of the instrument to 10 times its normal
capacity for the purpose of measuring high-
er light intensities, it is only necessary to
clamp im.s translucent screen in front of
the exposed surface of the photo cell.

“INvIiSIBLE GLOVES”
Keep Hanps CLEAN

HEMISTS have now invented invisible

gloves that anyone may put on with
assurance that they will keep his hands
clean even while he is doing the dirtiest
of jobs. These “invisible gloves” come in a
can and look like cold cream. But when you
rub this cream over your hands it disap-
pears, forming an invisible film which pre-
vents dirt, grease, paint, and so on, from
entering the pores or adhering to the skin.
You won’t know you have the invisible
gloves on, for your skin feels dry and is
free from any feeling of stiffness or greasi-
ness. Then, when you have finished your
work, you remove the “gloves” by rinsing

1935—29th Year INTERNATIONAL REVIEW OF SCIENTIFIC SYNTHESIS
66 ” Published every month (each number containing 100 to 120 pages)
SCIEN I IA Editors: F. BOTTAZZI - G. BRUNI - F. ENRIQUES
General Secretary: Paolo Bonetti
IS THE ONLY REVIEW the contributors to which are really international.
IS THE ONLY REVIEW that has a really world-wide circulation.
IS THE ONLY REVIEW of scientific synthesis and unification that deals with the
fundamental questions of all sciences: mathematics, astronomy, geology, physics,

chemistry, biology, psychology, ethnology, linguistics ; history of science ; philosophy
of science.

IS THE ONLY REVIEW that by means of enquiries among the most eminent

scientists and authors of all countries (On the philosophical principles of the various
sciences; On the most fundamental astronomical and physical questions of current
interest; On the contribution that the different countries have given to the develop-
ment of various branches of knowledge ; On the more tmportant biological questions,
etc., etc.), studies all the main problems discussed in intellectual circles all over the
world, and represents at the same time the first attempt at an international organiza-
tion of philosophical and scientific progress.

IS THE ONLY REVIEW that among its contributors can boast of the most illus-

trious men of science in the whole world.

The articles are published in the language of their authors, and every number has
a supplement containing the French translation of all the articles that are not French.
The review is thus completely accessible to those who know only French. (IWrite for
a free copy to the General Secretary of « Scientia», Milan, sending 16 cents in
stamps of your country, merely to cover packing and postage.)

SUBSCRIPTION: $13.50 Post free

Substantial reductions are granted to those who take up more than one year’s subscription.
For information apply to “SCIENTIA” Via A. De Togni, 12 . Milano 116 (Italy)
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STANDARD TITLES

You can now add them to your technical library
at fractions of publishers’ prices.

*Special Offer

(enly while supply lasts)

Publishers’ Special
Title Author Price Price
1. Analysis, Qualitative Hill 1.25 15
2. Analysis, Notes on Chemical Craig 1.25 .75
3. Beet Sugar Chemists Handbook Moeller-Krause 1.50 75
4. Beet Sugar Making & Chemical Control Nikaido 3.50 1.75
5. Beryllium, Chemistry of Parsons 2.00 1.00
6. Carbonization, Technology of Low Tem-
perature Gentry 7.50 3.00
7. Dyes, Factory Practice in Manufacture of
Azo O’Brien 5.00 2.50
8. Filtration Bryden-Dickey 5.50 2.50
9. Freezing Point, Boiling Point & Conductiv-
ity Methods Jones 1.25 75
10 Iron & Steel, Determination of Sulfur in Pulsifer 2.50 1.00
11. Leather Manufacture, Chemistry of Wilson 7.50 3.00
12. Metallurgical Analysis Ziegel 1.25 75
13. Motor and the Dynamo Arnold 1.75 1.00
14. Nitroglycerin & Explosives Naoum 3.50 L.75
15. Oil Refinery Specifications Nugey 3.50 1.50
16. Organic Laboratory Methods Lassar-Cohn 6.50 3.00
17. Physical Chemistry, Lecture & Laboratory
Experiments Van Klooster 3.00 1.00
18. Plumbing Design Nugey 6.00 2.50
Never Before and Never Again
Such Low Prices on These Reference Books
SCIENTIFIC AMERICAN Enclosed find §.............. for which please send
24 W. 40th St. .
New York the following books, Nos...............ccccoeiii B
Name

AATESS  ..oovceiiisiieissieet et st esecseseeseseer s s se e es e s e et e s ee s seseR et R e A e et eenes b b et s e R s e ananerereera s e nnns

*We reserve the right to return orders when our stock is exhausted.




46

NEW 1935 ALL-WAVE AR SCOUT

SPACE EXPLORER

Invented by H. G. Cis
Pat. Pending U. S. Serial MJ 592 586

10 STAR PERFORMANCE
* * X *k K *x *k *x *x *x
% Foreign, Short Wave and Antenna Con-

Regular Broadcast trols
and Long Wave o Ultra-Sensitivity and
Bands Selectivity But
* 9% to 2000 Meters Easily Tuned
* Dynamic  Speaker— % Provision for use of
Ample  Volume — * Selli":flégt}llafi?lsed Power
Fine Tone Quality Supply

% Five Powerful New-
Type Tubes
% Dual Regeneration

COMPLETE—Wired, Tested, with Coi
from 914 to 200 meters............

% Calibrated Dial
% High Fidelity Per-
formance

Broadcast Coil 200 to 550 meters.
ongWave usembly Unit (Colland
densers) 550 to 2000 Meters.
Ornamental Modernistic Cabinet . .« «««... .. 2175

ALLIED ENGINEERING INSTITUTE

EST. 1921
98 Park Place Dept. SA-4 New York, N. Y.

X NEW AUTOMATIC
ADDER, $4.75

Makes adding easy. It’s ac-

i curate, quick, durable and
easily operated. Capacity 8
columns. Saves time, brain

work and errors. 85,000 pleased owners. Fully guar-
anteed. Price $4.75 delivered. Agents wanted.

BASSETT & CO.

J.
Dept. 50, 1458 Hollywood Ave. Chicago, I11.

Balance as above w1th 1-50; 5 1-5 and 2-2
gram weights, base 4" x 9”—34 75 Cntalog with 3000
illustrations of laboratory apparatus sent for 50c.
Catalog listing 10,000 chemicals, drugs, flavors, etc.,
and 1,700 scientific bnoks sent for 25c.
LABORATORY MATERIALS COMPANY .
637 East 7Ist St. Chicago, lllinois

AGENTS 500% PROTFIT
GUARANTEED GOLD LEAF LETTERS

For Store fronts and office windows. Anyone can put them
on. Free samples. Liberal offer to general agents.

METALLIC LETTER CO. 440 N. Clark St., Chicago
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your hands in water, thus removing dirt
and “gloves.”

This unique invention is to be sold under
the name of “Pro-Tek.” It is not a soap,
but a protective cream, entirely harmless
and non-irritating to the skin. It is being
widely adopted by plant physicians and
executives for use by mechanics and fac-
tory workers, and is also filling a need for
painters, printers, garage mechanics, ser-
vice station attendants, railroad men, pipe
fitters, coal handlers, miners and others.
There are also expected to be many uses
for “Pro-Tek” around the home—for odd
paint jobs, polishing the auto, cleaning out
the furnace, gardening, and general house-

work.—A. E. B.

CANARIES

CONTRARY to popular opinion,
canaries do not have to be
taught to sing by an adult male
songster. This is shown by an ex-
perimentat the University of South-
ern California where 12 roller cana-
ries were hatched and raised in
sound-proof cages. All developed

an adult singing ability. 4”
SALVAGE BATHYSPHERE
OCTOR BEEBE’S now famous bathy-
sphere permitted a visual exploration
of the depths of the ocean. A new one
recently tested at Washington, D. C., seems
to give promise of extensive salvage opera-
tions at great depths. This new one, shown
in the accompanying illustration, was de-
veloped by the Romano Salvage Corpora-
tion of Seattle. It has already been tested
at depths greater than 800 feet and, accord-
ing to reports, Navy inspectors called it
“the greatest invention since the diving
suit.”
The Romano diving ball is made of steel
sufficiently strong to stand pressures at a

depth of half a mile. It owes its usefulness
to a variety of arms and searchlights, all
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operated from within. Twelve different at-
tachments can be used in connection with
these arms with which, it is said, the oper-
ator can lift objects weighing half a ton,
tie knots in one and one-half inch steel
cable, drill holes up to three inches in di-
ameter through ships’ plates, and perform
a variety of other tasks under water.

In operation, four anchors with attached
cables are sunk at the four corners of a

How the mother ship of the salvage
bathysphereis anchored over a wreck

given area which may be 1000 feet on a
side. Four lines thus fixed meet at the
mother ship. From the underwater tent-
like cable structure hangs the diving ball.
With this control the ball can be moved
up, down, or sideways.

Already there has been much talk of go-
ing after some of the billions of dollars’
worth of golden treasure that have been
lost at sea in years gone by.

NeEw TECHNIQUE IN
Rap1o Stubios

A“PICK-UP” technique entirely new to
radio is now being employed by the
Columbia Broadcasting System in one of
the main studios of its key station, WABC,
in New York. The studio is of the so-called
“live-end, dead-end” type, but is revolu-
tionary in its use of a special echo plane
instead of a mere reverberating surface on
the rear wall of the “live end.” All three
wall surfaces of the “live” portion are cov-
ered with wood paneling designed in ac-

The salvage bathysphere, showing the flexible arm and one of the attachments
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cordance with acoustic principles, a con-
struction technique never before used in a
broadcasting studio.

The studio’s “dead end” walls are cov-
ered with two grades of perforated metal
designed to permit the sound to penetrate
to the 4 inches of absorbent rock-wool be-
neath. The windows of the control room
and client’s booth, situated in this end of
the studio, are long and narrow in design
to cut to the minimum any reflections that
might be set up by the glass surfaces.

The wooden panels of the echo plane, in-
stead of being fastened solidly to the wall
surface behind them, are secured only at
their edges, leaving their centers free to
vibrate as the sound strikes them. The
action of these panels, in reflecting the
sound coming to them from the performers
at the other end of the studio, tosses the
sound waves back to the “pick-up” point as
an echo. The time required for this return,
however, is only a small fraction of a sec-
ond and results in an unusual brilliance of
tone. The fact that the sound vibrations
drop off more abruptly than they would if
reflected by reverberating walls also en-
hances the tonal brilliance.

In addition to the single echo plane, other
reverberation surfaces are provided and
built in undulating surfaces so that the
sound waves will be diffused as they are
reflected from side to side of the room.

The use of wooden paneling for the live
surfaces was suggested by the fact that
musicians have for many years claimed that
their music sounds better to them when
they play in wooden paneled rooms than
in any other kind. The paneling performs
much the same service as the sounding
board of a piano or the back of a bass viol.
In planning the studio the technicians de-
cided to treat the entire room as though
it were a single large musical instrument.

R, Wl ’
Scientifically designed walls make possible a new technique in broadcasting

How MANY ALcoHOLS?

OW many kinds of alcohol are there?
The average layman will probably re-
ply: “Two kinds—grain alcohol and wood
alcohol.” Actually there are more kinds of
alcohol than industry knows what to do
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with. Many new types have been developed
since the depression. Allyl, cetyl, lauryl,
octyl, are a few of them. In the aliphatic
family alone there are 23 different alcohols
now commercially available, all of which
can be made synthetically. Uses for many
of them are now being worked out in the
laboratory. Alcohols that were either un-
known or were only of academic interest a
decade or two ago are now being produced
on a large scale and are indispensable to

hundreds of industries.—A. E. B.

EXPLOSIVES

FOR the eleventh consecutive
year, enormous tonnages of ex-
plosives were carried in 1934 with-
out injury to a single person. The
amount of dynamite and black pow-
der, both commercial explosives,
transported last year was something
more than 300,000,000 pounds.

Liver ExTrRACT LOow IN
Price

MARKED cut in the cost of the liver

extracttreatment for pernicious anemia
was announced by Dr. William P. Murphy
of Harvard Medical School before the last
meeting of the American Chemical Society.
Dr. Murphy also described how the tech-
nique of liver treatment for pernicious
anemia has gradually changed.

At first he said the patients had to eat
large quantities of liver each month. The
dislike of many people for the taste of liver
then led, he said, to the development of
a powdery extract, which could be taken
by mouth. The taste was not as obnoxious
as liver itself but because it was only about
60 percent as potent as liver, large amounts
had to be taken.

The new development which Dr. Murphy
described consists of a highly potent and
concentrated liver extract fluid which can
be injected directly into the body muscles
of the legs or arms, as insulin is injected

|
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Snaps action
at 1/1000 sec.

(ZEISSY
CiKer

“CONTAX” brings new
thrills to picture making

CONTAX gives unbelievable results with
the most difficult shots! Takes “candid”
true-to-life pictures, even in ordinary arti-
ficial light. The only miniature camera
that snaps fast action at 1/1000 sec. 12
interchangeable lenses for all types of
photography. Only Contax has the super-
fast F /1.5 Zeiss Sonnar lens. Unrivaled
for night pictures. Automatic range-finder
focusing assures critically sharp nega-
tives, permitting splendid enlargements.
Easy daylight loading with 36-picture film
spool. At leading dealers.

Write for Literature

CARL ZEISS INC., Dept. C., 485 Fifth Ave., New York
728 So. Hill St., Los Angeles

CONTAX IS ONE OF A LARGE LINE OF

Leiss“on Cameras

Air Conditioning
By J. A. Moyer and R. U. Firrz

Here for the first time in one
volume is a complete treatise.
The first half of the book covers
theoretical fundamentals and
discusses such phases of air con-
ditioning as air filtration, re-
frigeration, humidity control,
and so on. The second half gives
a thorough study of design re-
quirements, including such fea-
tures as examples of typical air
conditioning designs with the
necessary calculations for thea-
ters, restaurants, food factories,
textile mills, and so forth, also
giving attention to recent ad-
vances in household, office build-
ing, railroad train, and theater
applications.—$4.20 postpaid.

For sale by

SCIENTIFIC AMERICAN
24 West 40th St., New York
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o Mllal"l’ARY o

Fully aeeredlted I’repares tor college or business.
Able faculty, Small classes. Supervised study.
Lower School for small boys .in new separate
building. Housemother. 0. T. C. Fireproof
buildings. Inside swimming pool. All athletics.
Best health record. Catalog 36th year. Dr.
Wicker, Pres., Col. J. Perkins, H. M.

J.
Box 9,
Fork Union. Virginia,

CALCULATIONS

in percentage. interest. cost and selling
price, discount. division of freight
rates,wages, etc.. can be quickly solved
ou the Commercial Calculator. Solves
multiplication, division- and propor-
tion. Gives the' number of days be-
tween any two dates. Also gives the

day of the week of any date, Con-
structed to give more than 5:years
service. Diameter 5 in. Price, post-
paid with Instructions, $2.50. Cir-
culars free. Your money back if you
are not satisfied.

Gilson Slide Rule Co., Stuart, Fla.
Stide Rule Makers since 1915

(Pncemed 1-17-22)

New! Lyman .22 " o
Jr. Field Scope 215 Power, complete

with mount. Designed for .22 Cal. Postpaid
rifles. Lenses by Bausch & Lomb.

Adjustable for windage and eleva- (.0.p.’s
tion. Filled

J. WARSHAL & SONS, 1014 Ist Ave., Seattle, Wash.

SLIDE RULE SIMPLIFIED

A few hours interesting study with a Math-Aid Set

will make you master of the Slide Rule. Math-Aid

has the 20 inch scales A-B-C-D-DF-DI-K-L-S-T-

Metric; 500 engineering conversion factors; clear

course of instruction. 65 cents postpaid.
MATH-AID DISTRIBUTORS

36 CLIFTON AVENUE MARBLEHEAD, MASS.

Springfield Rifle Model 1903
e e S Y,

<) m—y

Cal. 30, 8% pounds, 43 inches long, 24 inch barrel, as-
sembled and refinished, without bayonet at reduced price,
$16.50. Ball cartridges $3.50 per 100. Illustrated catalog,
1933, 364 pages, Army-Navy equipment, mailed for 50
cents. NEW circular for 3¢ stamp. Established 1865.

FRANCIS BANNERMAN SONS, 501 B'way, N. Y. City

GOV'T GUN SLINGS

A-1 Army leather gun slings.... 3 5 C

Brand New 75(:
Postpaid

Brand New & oil treated.
J. WARSHAL & SONS, 1014 Ist Ave., Seatﬂe. Wash.

Swivels per set...
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for diabetes. Clinical tests indicate that
average patients need but one such injec-
tion a month to live a normal life.

The relative costs of the three methods
of treating pernicious anemia, Dr. Murphy
declared, run as follows: 5000 grams of
whole liver a month at a cost of about $5.50;
the extract in an amount equal to 8400
grams of liver at a cost of $17.00; the in-
jections at a cost of $1.17 a month.—Sci-
ence Service.

TreATING CLOTH TO
SHED WATER

IABRICS that rival the traditional duck’s

back in ability to shed water are now
produced by the use of a new chemical
product developed by E. I. duPont de
Nemours and Company, and marketed un-
der the name “Aridex.” It is a white, waxy
emulsion for use in producing a water-
repellent finish on textiles of all kinds; also
for impregnating silk, rayon, cotton, linen,
or wool and for treating leather and paper.
It is an outstanding development in this
field and is being rapidly adopted by textile
processers who have a demand for water-
proofing of any sort.—A. E. B.

ArLL-Wave HoteL Rapio

elaborate all-wave radio reception.

N

A antenna designed by the engineers of
the Bell Telephone Laboratories is one of
the unusual features of the all-wave radio re-
ceiving system now being installed in the
Waldorf-Astoria Hotel, New York City.
Two strands of wire in this antenna cross
to form a huge “X”, while a third resembles
an inverted “U”. The strands are of dif-
ferent length and each responds to waves
in certain bands.

The aerial has been designed to reduce
to a minimum any interference which might
ordinarily be experienced in all-wave re-
ception. It is so orientated that the wires
are strung broadside to those parts ef the
globe where the majority of the short-wave
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stations are located, this being the best
position for reception. The accompanying
map, a gnomonic projection, shows the an-
tenna located at New York and the true,
straight-line distance and direction to any
point on the globe.

DERMAL NITRATE

DETECTIVES may now identify

the hand which has fired a gun
by the “dermal nitrate” test. Almost
invariably tiny particles of unburn-
ed powder, largely nitrate, are de-
posited in the hand of the person
who has fired a revolver. These can
be *“developed” as violet spots by
means of chemicals.

FIRE-PROOFING AIRPLANE
Fasric
SIGNIFICANT contribution to safety

in the operation of-aircraft was re-
vealed by Gordon M. Kline of the United
States Bureau of Standards at a recent
meeting of the American Chemical Society,
when he announced the perfection of a
fire-proof “dope” for the treatment of air-
plane wing fabric. Cellulose nitrate dope is
now commonly used to cover the fabric
on the wings and fuselage of airplanes.
Being made from nitrocellulose, or gun-
cotton, this coating is extremely inflamma-
ble. The newly developed treatment con-
sists of the application of a three to seven
boric acid-borax mixture to the airplane
cloth and subsequent “doping” with cellu-
lose acetate.

During the World War, consideration
was given to the use of cellulose acetate as
a substitute for inflammable cellulose ni-
trate for doping airplane wings but because
of the higher cost of the acetate and be-
cause of the remarkable technical develop-
ment of nitrocellulose lacquers, cellulose
acetate gained little acceptance. Recently,

Make money, fakmg mctures Photo~
rxphs in_big dem G
hoto graphy also pays big money.
Leurn quickly at home in gpare time.
No experience necessary. Write today
f r new fre ook Oppo’rtumu]es 1
at Ho‘ne Schoolof Photn ranhé Dept. zzas

3601 Michigan Ave., icago-

--all dmerent-can be built with the aid
GENIE. Endorsed by editors
und Amenc in Fiction Guild. widely used
by successful authors and Motion Picture
Studios, Equally valuable to professional
or new wrirer. Booklet free.
The Gagnon Co
Dept. 110. 1541 N. Western Ave.
Hollywood, Calif.

WHY NOT g, i smmer,

fall, gathering butter-
flies—insects? T buy hundreds of kinds for collec-
tions. Some worth $1 to $7 each. Simple outdoor
work with my Inntrucuons pictures _price_list.
Profit. Pleasure. Send 10c (not stamps) for Illus
trated Prospectus, terms, before sending butterflies.

M. Sinclair, Dealer in Insects

Dept. 36, Box 1424, San Diego, Calif.

for used Microscopes, Slide Rules,
CAS Drawing Sets, Scientific, Engineering,
Dental and Medical Instruments, Ma-
rine Equipment, Portable Typewriters. Highest
prices paid day shipment received. Satisfaction
guaranteed or shipment cheerfully returned.

ELMAN?’S, 2300-S Van Buren St., Chicago

GEARS

In Stock=—Immediate Delivery

Gears, speed reducers, sprockets, thrust
bearings. flexible couplings, pulleys. etc. A
complete line is carried in our Chicago stock.
Can also quote on special gears of any kind.
8end us your blue prints and inquiries.

Write for Catalog Ne. 20
CHICAGO GEAR WORKS
769-773 W. Jackson Blvd.,CHICAGO, IIL.

PACIFIC
OCEAN

USTRALIA

2000 4000 6000
MILES ALONG ANY STRAIGHT LINE
MEASURED FROM NEW YORK

8000.

INDIAN

! PRIME
/MERIDIAN

A gnomonic projection of the continents, showing how the new hotel radio aerial,
described above, is located for best reception from the majority of transmitters
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however, technical improvements in the
manufacture of cellulose acetate have
brought about an improved and much
cheaper product so that today the acetate
dope is only slightly more expensive than
the nitrate.

The borax-boric acid mixture is the best
fire-retardant so far discovered by the Bu-
reau of Standards in a long series of ex-
periments with such substances. Tests on
actual planes have established the fact that
this treatment has no deteriorating effect
on the airplane fabric. —A. E. B.

FLUORESCENCE CABINET

E fluorescence of substances under
ultra-violet radiation is a valuable
method of laboratory analysis. It is par-
ticularly suitable for identifications of dyes
and detection of adulteration of oils,
forgeries, and secret writings. The instru-
ment illustrated is a very flexible piece of
equipment for this work. It consists of a
light-proof cabinet with a fur-lined open-

New laboratory cabinet for use in
examining fluorescent substances

ing for viewing the interior. It is equipped
with a window over which is placed a filter
which permits only the invisible ultra-violet
rays to fall on the sample which is placed
on the floor of the cabinet.

A very small incandescent lamp is placed
within the cabinet. This lamp, controlled
by a rheostat, makes it possible to illumi-
nate the sample with very faint visible
light, while the more powerful ultra-violet
rays are falling on the sample after com-
ing through the filter. This makes it easy
to locate fluorescent particles. The outfit is
provided with a lamp which supplies con-
siderable energy in the near ultra-violet
region of the spectrum.

Drives GoLF BALL THROUGH
’ProNE Book

LEX EDNIE, pro at Shelter Rock Coun-

try Club, Long Island, recently drove

a Spun-Latex ball through a ’phone book

almost an inch thick and containing more
than 500 pages.

Standing the book on end without sup-
port, four feet in front of the tee, Ednie
sent the ball through with such force that
it carried and rolled 100 yards beyond.
Traveling at the rate of approximately 114

SCIENTIFIC AMERICAN

A striking demonstratlon a golf ball
driven through and beyond a book

miles an hour, the ball was averaging 167
feet a second when it hit the book.

The drive, declared impossible by golfer
and non-golfer alike, was made to test the
new Spun-Latex golf ball, a U. S. Rubber
product. Made of materials never before
used in golf ball construction, the new ball
is notable for its power and distance. These
qualities are acquired primarily from a
high-power winding of thread spun direct
from liquid latex, the natural milk of the
rubber tree.
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MUSKRATS

NE American visitor which

Scotland does not like and
which, in fact, has become a pest,
is the American muskrat. Introduc-
ed to the British Isles some years
ago, these animals have become so
numerous and so destructive of
dams and railway embankments
that war has been declared upon
them.

= Note new method of
shutter release

The new and better

VoA Brds»

Bessa

with a new method of
shutter release

On a standard 8-exposure film you
can take 8 pictures, 214 x 3%, or 16
vest-pocket size pictures. Uses No.
120 or 620 film or the Dufay Color
Film.

The new Trigger release fitted
under the front' bed makes it pos-
sible for you to hold camera at eye
level for direct vision work, or waist
level, without the risk of vibration
or shakiness.

Fitted with F 7.7 Voigtar Anastigmat Lens

$16.00

Mail orders filled. Write for Booklet S.B.

WILLOUGHBYS

110 West 32nd Street, N. Y.

World’s Largest Exclusive Camera Supply House

“REACH FOR A SWEET”

HE old slogan about reaching for a

cigarette instead of a sweet may be all
right for those who want to lose weight but
for those who want to do some heavy think-
ing, it should be reversed. Experiments
showing that the brain gets its energy for
thinking from glucose or sugar were re-
ported to the American Physiological So-
ciety by Drs. H. E. Himwich and J. F.
Fazikas of Yale University. The brain takes
sugar from the blood, breaks it up into
simpler chemical combinations, and burns
the lactic acid thus obtained to get energy.

Dr. Himwich and his associate found
accidentally that when nicotine is mixed
with brain tissue in a flask, the brain can-
not burn lactic acid but the burning (oxida-
tion) goes on just the same if glucose is
present. So it appears that the brain has
two ways of getting energy for thinking
from glucose or sugar. Ordinarily it gets
the energy via lactic acid, but if this is
impossible, it gets the energy directly by
burning the glucose.

DRAFTING MACHINES

WRIGRAPH

offers
Precision
Instruments

From $5.00 up

(Junior Model $5.00)

Brief case and Drawing Room models
Interchangeable Attachments
Tobin Bronze Bearings
No Loose Parts

Write for catalog
L. G. WRIGHT, INC.
5713-14 Euclid Ave. Cleveland, O.

Lessons of the
World War

For Military Men, Pacifists,
Leaders, Laymen, Students

HIGH COMMAND IN
THE WORLD WAR

By Capt. W. D. Puleston, U. S. N.

... no one better able to present the lessons
of the World War to the general reading pub-
lic. . This book will be of exceptional in-
terest to the military man . . . entertaining
and enlightening to the civilian really inter-
ested in evaluating the accomplishments as
well as the mistakes of the leaders, both civil-
ian and military, in the World War.,”—
Colonel P. P. Bishop. $3.20 postpaid.

For Sale by
SCIENTIFIC AMERICAN
24 W. 40th St. New York
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Inventions, Patents
and Trade-Marks

Just published—2nd edition
By MILTON WRIGHT

Attorney and Counsellor at Law,
formerly Associate Editor,
Scientific American

How to make your
inventions pay—
How to secure the
utmost in legal
protection

The man who conceives
an invention has before
him a vision of rewards,
but much must be done before that vision
becomes a reality. There are patent rights
to be secured, pitfalls to be avoided, busi-
ness opportunities to be sought and
handled in certain ways. To guide him on
his way is the aim of this book.
250 pages, 5% x 8, $2.65 postpaid

Send orders to

SCIENTIFIC AMERICAN
24 West 40th St. New York, N, Y.

PARE-TIME PROFIT

Have you ever invented anything? A novel imvention may
produce something salable if patented. Send to-day for my
FRI Book ‘‘Patent Guide for the Inventor”. It illustrates
scores of inventions, m.;n of them_the !oundat)on of large
fortunes. c'% nce A. (3’ rien, Registered Patent At-
torney. 5484 Adams Bmld ng, Washington, D. C. L

I SELL PATENTS

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

CHARLES A. SCOTT

Established 1900
773 SA Garson Ave.

o INVENTIVE

OTHER .MEN have read and profited by our free bools
“Patent Protection’” and ‘‘Selling an Invention.”” Fully
explain many interesting points to inventors and illustrate
important mechanical principles. Vith books we also
send free ‘“‘Evidence of Invention’” form. Prompt service,
reasonable fees, deferred payments. Write immediately to:
Victor J. Evans & Co., Registered Patent Attorneys, 537-H
Victor Building, Washington, D. C.

Rochester, N. Y.

INVENTOR’S UNIVERSAL EDUCATOR

Contains 900 mechanical movements; 50 FPerpetual Mo-
tions; instruction on procuring and selling patents and
selecting an attorney, etc. Suggests new ideas. Price $1.00
postpaid in U. S. A. Address Albert E. Dieterich,

511-A Colorado Building, Washington, D. C.

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.

THEODORE H. RUTLEY

Solicitor of Patents
Patent Office Register No. 13,938
512-A Colorado Bldg. Washington, D. C.

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. VVe also manufacture inven-
tions in any quantities at low cost. Free booklet
‘“Making Inventions Pay’’ sent on request.

CRESCENTTOOL COMPANY,Dept.H,Cincinnati, 0.
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The amount of nicotine that gets to the
brain when a cigarette is smoked, however,
is probably too small to affect the burning
of lactic acid, Dr. Himwich explains. In-
cidentally, nicotine is not responsible for
the increased sugar in the blood caused by
tobacco smoking, Dr. Ephraim B. Boldyreff
of Battle Creek Sanitarium reports.—Sci-
ence Service.

Exit “Turps”—ENTER

“Dec”
URPS,” the painter’s old stand-by

whose full name is turpentine, is now
challenged by a synthetic product of
reputed superiority known as “Dec,” whose
full name is decahydronaphthalene. Al-
though not a new compound, “Dec” has
only recently been prepared on a commer-
cial scale at prices competitive with natural
wood turpentine. Its chemical formula is
C, Hy. It is a water-white liquid with an
odor similar to turpentine.

According to the manufacturer, Imperial
Chemical Industries, Ltd., it may be used
with advantage to replace turpentine as a
paint thinner, and also, in many cases, the
most costly solvents which are today be-
coming increasingly employed. Such in-
trinsic properties as a very high flash-point,
leading to a reduction of the fire risks nor-
mally run with the more usual thinner;
an absence of toxicity shown by prolonged
tests and practical use; and a solvent
power of exceptional range where paint and
varnish materials are concerned, are claimed
for it by the manufacturer—A. E. B.

NeEw PorTABLE PuBLIC
ADDRESS SYSTEM

NEW portable public address and

sound amplification system for mod-
erate sized public places, compactly self-
contained in a carrying-case and weighing
only 28% pounds, has been introduced by
RCA-Victor.

This unusually adaptable unit, which
anyone can put into operation in less than
a minute, is particularly suited to the
steadily growing market for an inexpensive
though efficient portable sound system for
such applications as window demonstra-
tions in dealers’ stores, counter-to-kitchen
restaurant call systems, and for local fairs
and carnivals.

The equipment has been designed so that
actual operation is as convenient and fool-
proof as that of an ordinary radio receiver,
it is said. It is only necessary to connect
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the power plug to a 110-volt, 50-60 cycle
current supply, and plug in the microphone
and speaker cables to set the system in
operation. The loudspeaker, which is im-
bedded in the cover, may be separated from
the rest of the carrying case and suspended
from a hook within a 25-foot radius of the
speaker cable. The microphone is of the
close-talking type with 12 feet of extension
cord to assure the minimum of wiring and
the maximum of adaptability to varying
conditions.

“BrAIN WavVvES” aAnND EpILEPSY

RAIN waves” tapped electrically are

providing a new clue to the mystery
of epilepsy, the first fresh lead to this dis-
ease problem that scientists have had in a
long time. Drs. F. A. Gibbs, H. Davis, and
E. L. Garceau of Harvard Medical School
have reported to the American Physio-
logical Society that an electrical hook-up
to the brain producing wavy lines traced
on paper gives a new clue to what goes
wrong in this malady. They find by this
means that epilepsy is probably a neuro-
logical storm which results in great piling
up of electrical discharges.

The tracings of the small waves of elec-
tricity which come from the brain are simi-
lar to the now familiar electro-cardiagrams
which give physicians information about
the action of the heart. Normally these
small waves come from the brain at the rate
of about ten per second. When a person is
sleeping, in a faint, or loses consciousness
temporarily in the strange sleep disease
called narcolepsy, the brain waves are
slowed down to about three to five per sec-
ond and have about double the normal
voltage.

In minor epilepsy, just before and dur-
ing an attack, the brain waves come about
every three seconds and in a strange pat-
tern of large round waves with a spiky wave
between the round ones. In major epilepsy,
both fast and slow waves of much greater
than normal voltage are found. Even more
important, the disturbance in brain activity
as shown by these tracings of the electrical
waves from the brain goes on even when
the epileptic patient is not having a.fit or
seizure and is in one of his apparently
normal periods.

These changes probably hold the clue to
what is going on in the brain at the time
of a seizure and if they can find just what
the waves mean in terms of nervous activity,
the Harvard scientists believe they may be
able to find out what an epileptic seizure

All the equipment of this new public address system weighs only 2872 pounds
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is and how it starts. If they find that in
some cases it starts in a part of the brain
which the surgeon can get at, there might
be a chance that the part where the disorder
starts could be removed. This prospect is
far in the future, however, Dr. Gibbs em-
phasized.—Science Service.

WEATHER FORECASTER

T used to be that few people considered

tomorrow’s weather; they accepted it as
it came. Some exceptions were, of course,
fishermen and hunters, and, at harvest time,
farmers. Forest service men or others in
similar occupations were also vitally inter-
ested in weather because forest fires depend
upon weather over long periods of time.
Nowadays the motorist and the airplane
pilot have changed the picture as both are

An instrument with which anyone
can make approximate weather
forecasts by following directions

vitally interested in the weather that to-
morrow may bring.

It is interesting to note, therefore, that
Dr. Manfred Curry, a meteorologist and
aerodynamist of note, an author and lec-
turer well known internationally, has per-
fected a simple and inexpensive instrument
which is claimed to forecast accurately eight
to 15 hours in advance. It is a pocket-size
disk which sells for only two dollars and
may be used by anyone.

This new instrument consists of a hy-
grometer employing a chemical which in-
dicates the degree of moisture of the air
by change of color. (Each color grade cor-
responds to a change of about 20 percent
in the degree of moisture of the air. Of the
five comparison colors, blue, for example,
corresponds to an atmospheric degree of
humidity of 0-20 percent and light pink to
80-100 percent.) Great humidity of the air,
as a rule, brings rain, snow or fog; slight hu-
midity, on the other hand, fine, dry weather.
As, however, the degree of humidity in its
effect upon the weather has to be estimated
differently, according to the direction of
the wind, a compass is provided, by means
of which the cardinal points and hence the
direction of the prevailing wind may be
ascertained.

The changeable indicator is affected some
8 to 15 hours before a change in the weather
sets in. By this means, you can forecast
the weather for the next day. The barometer
involves only one factor, the atmospheric
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pressure; Curry’s Weather Forecaster bases
its weather prediction on two factors, the
atmospheric moisture and the direction of
the wind.

This instrument is operated in a very
simple manner by turning the knob of the
disk shown in the accompanying illustra-
tion to match certain colors in the color
segment, by determining wind direction as
indicated by clouds, smoke, weathervane, or
the compass, and then keeping the matched
colors together and turning the knob slight-
ly until the correct wind direction appears
in the small window below the indicator.
The correct weather forecast for the next
12 to 15 hours may then be read in the
window on the left of the instrument.

Youne Bio-CHEMIST
Wins REcoGNITION

HE first Eli Lilly and Company Award

in Bio-chemistry, by unanimous vote of
the American Chemical Society’s commit-
tee, has been awarded to Willard Myron
Allen of the School of Medicine and Den-
tistry of the University of Rochester,
Rochester, New York. The basis for the
award is the outstanding work done by Dr.
Allen in developing a sharply defined bio-
logical test for the action of the corpus
luteum, the use of this test to isolate in
crude form a potent extract, and then the
complete purification of the hormone now
called “progestin.”

Dr. Allen was born at Macedon, New
York, November 5, 1904, took his B. S.
degree at Hobart College in 1926, and was
awarded a fellowship in chemistry at
Brown University, which he declined in
order to undertake studies at the University
of Rochester in the School of Medicine
and Dentistry.—A. E. B.

A Booxk or Prize
PHOTOGRAPHS

S a result of a large photographic com-
petition to be held in Europe, there
will be published later this year “The
Golden Book of the Rolleiflex.” This book
will contain the prize winning photographs
and also outstanding examples of work
done with Rolleiflex and Rolleicord cam-
eras. Although the competition itself is
limited to European photographers, Amer-
ican operators of the above-mentioned cam-
eras are invited to submit photographs for
publication in the book. The photographs
submitted should be on glossy paper and
should reach Burleigh Brooks, 127 West
42nd Street, New York City, not later than
July 15th.

Grass ErcHING

E have just been having a lot of fun!

Having purchased some attractive
but plain table tumblers, we proceeded to
etch a long-desired monogram upon them
with new materials recently developed. First
we cut a stencil of our monogram in alumi-
num foil, the back of which was coated
with a sort of gummy cement. This stencil
was pressed tightly to the glass and from a
tube, resembling those in which dental
cream is sold, a ribbon of glue-like sub-
stance was squirted over the stencil open-
ings. After a matter of two or three minutes
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MARKS POLARIZING PLATES

For the experimenter.

ANALYZER-POLARIZER

for MICROSCOPE set
PHOTO-ELASTIC apparatus
POLARISCOPE
POLARIMETER
KERR CELLS for TELEVISION
or any POLARIZING equipment

This ne\_u'nularizin% medium now in use in
Universities and Commercial Laboratories

INEXPENSIVE
Send for free literature A-7

POLARIZED PRODUCTS CO.
Whitestone, L. I. New York

CAMERAS—SUPPLIES

BIG BARGAIN BOOK
Offers sensational _worth-while sav- FREE

ings on Cameras, Lenses and mate-

rials. Still or Movie. Also Binoculars and Weather
Instruments at equally amazing low prices. All listed:
and described in our complete 1935 Bargain Book.
VWrite for your copy of this FREE Book today.

CENTRAL CAMERA CO., Est. 1899
Dept. X-7, 230 S. Wabash Ave. Chicago, 1.

PATENT FOR SALE

(Outright or on Commission Basis)
Patent No. 1,937,886

Novel Combination Kitchen Chair,
Ironing Board and Step-Ladder.

A practical and efficient device suitable for house-
’ hold use. Write to

RALPH L. GROSE
5034 Williamson Ave. Dearborn, Mich.

= |
— ! New Rifle Bargains!

Stevens Buckhorn .22 cal. Repeater, $9.75. Savage
Model 23AA .22 cal. Repeater, $17.75. Winchester
Model 54 30706, $48.95, Remington Model 30S 30’06,
$45.25. Sedgley Springfield Sporter 30°06, Special
price! Browning Over-Under, New low price! ($69.75
postpaid.)
Mention this ad—Get 50c Coupon

J. WARSHAL & SONS, 1014 (st Ave., Seattle, Wash.

Corn Exchange
Bank
Trust Company

13 WILLIAM STREET
and
73 Branches located in

Greater New York
Established 1853
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PHOTOGRAPHY

MODERN PHOTOGRAPHY
WITH MODERN MINIATURE
CAMERAS
By WILLIAM ALEXANDER

THis book of 144 pages covers prac-
tically all branches of work that can
be undertaken with the newer, mod-
ern, miniature cameras and acces-
sory equipment. Those who use or
who expect to use such equipment
will find that it is full of ideas and
suggestions that should be of great
value when combined with the in-
formation given editorially in our
pages recently. Besides chapters on
the many fields in which photography
may be used profitably by amateur
and professional alike, there are
technical chapters concerning chem-
ical and optical problems of pho-
tography, exposure problems, cold
weather troubles, rapid action pho-
tography, portraiture, enlarging and
slide making, and the like. There
is a chapter on accessories and their
importance and one with the intrigu-
ing title, “By-Paths in Miniature
Photography.” This is an indispen-
sable book if you consider following
the vogue of the miniature camera.
—$2.15 postpaid.

You Must Relax

By Epmunp Jacosson, M. D.

IF vou wear yourself out more
through nervous tension than actual
work, as many do, the graduated ex-
ercises and self-disciplinary methods
described in careful detail in this
book should help you to reduce this
kind of strain due to modern living.
It describes relaxing, which turns out
to be much—very much—more of a
science than it appears to be on first
thought. This little volume has been
highly recommended by Walter B.
Pitkin, author of the best seller “Life
Begins at Forty.”—$1.60 postpaid.

Audels Mathematics
and Calculations

for Mechanics
By Frank D. Granam, M. E., E. E.

THis is a 245 page pocket reference
book for intelligent workmen and
others who wish to learn arithmetic,
plane, solid and descriptive geom-
etry, algebra, trigonometry, and the
calculus. The book claims to render
these subjects “easy”; doubtless
meaning relatively easy, since mathe-
nratics is not easy but requires hard
labor. The second half of the book
is devoted to electrical and mechani-
cal calculations and from end to end
it is a practical book, for the prac-
tical man.—$2.00 postpaid.
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the substance was washed off with plenty
of warm water, the stencil was lifted, and
we found beautifully frosted upon the glass
an exact copy of the monogram which had
been cut in the stencil.

The new material used in this case was
Etchall, a product which seems to be as
harmless as its manufacturers claim. Hither-
to, as far as we know, there has been avail-
able no chemical other than the fluorides,
which give off dangerous fumes and which
should be handled only by chemists, to do
such a job of etching. Sand blasting and
other abrasive methods, of course, do the
job satisfactorily but require rather elabo-
rate equipment. Etchall, however, is about
as simple and safe in most respects as tooth
paste and is just about as cheap.—F. D.
McH.

Long O1L-FiLLep CABLE

ELL over three-quarters of a mile
long, the reel of oil-filled cable shown
in the photograph is the longest of its kind
ever made. Shown while being reeled in
the General Electric cable factory at Sche-

A three-quarter of a mile long oil-
filled cable being placed on its reel

nectady, it is 4200 feet long, of 450,000 cir-
cular mils cross section, for 132,000-volt
operation, and with an oil-filled hollow core.
It weighs 22 tons net, with a shipping
weight of 25 tons on its reel, which is 134
inches in diameter.

FictioN or INDIAN CHIEFS

HERE have been few, if any, real In-
dian “chiefs,” according to specialists
of the Bureau of American Ethnology of the
Smithsonian Institution. There are plenty
of living Indians, of course, who have had
the title thrust upon them. Some of them
may even have thrust it upon themselves.
But the fact remains that—at least until
well along in the last century when the
tribal political concepts were coming un-
der white influence—there probably was no
such thing as a chief from the Arctic Circle
to the Rio Grande. South of that, in the
supposed absolutisms of Mexico and Peru,
the “chief” status is somewhat doubtful.
Certainly such men as Massasoit, Pow-
hatan, Tecumseh, Sitting Bull, Geronimo,
and other notable Indians whose names
have survived in history, were by no means
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chiefs, in the sense of being rulers with
legal sanction, either conferred or heredi-
tary, for governing acts, according to Bu-
reau of Ethnology specialists on the various
Indian peoples. The Indians, so far as
known, had no civil rulers. The organiza-
tion of Indian society through much of
North America was essentially anarchical—
the anarchy being profoundly modified in
different directions by religion, tradition,
influence of individuals, and so on, but not
by governing powers vested in any indi-
vidual. Public opinion was the great de-
terminant of conduct.

In the various tribes, certain individuals
doubtless had very great influence because
of strength of character, colorful exploits,
exceptional intelligence, oratorical ability,
wisdom acquired with age, or supposed
supernatural visitations. Such a man often
attracted many followers, who, because of
their great confidence in him, may have
accepted his word as law. Men like Massa-
soit and Powhatan probably were in this
class. They were the outstanding indi-
viduals in their communities. Other In-
dians may have sought or accepted their
leadership because they admired or feared
them. But it was all purely voluntary. Such
a man held no political office. He had no
police power to enforce his commands—
if he ever had the audacity to give any.
Anybody—even his squaw in most cases—
had a perfect right to disobey him at any
time, and there was nothing he could do
about it other than through his own per-
sonal prowess, or the purely voluntary as-
sistance of some of his friends.

In war it was somewhat different. An
individual, usually a man with various
colorful exploits to his credit, would an-
nounce that he contemplated a war expedi-
tion for some specific objective. Those who
trusted his leadership and who saw an
opportunity for much plunder- or many
scalps might “enlist” if they chose. There
could be no legal compulsion. Once they
joined the war party they were under a
loose sort of discipline, implied rather than
laid down in any regulations. But a mili-
tary office was not continuous. The leader’s
authority ceased abruptly once the cam-
paign was over. He had no permanent title.
The “general” this month might be the
“buck private” serving under one of his
former warriors next month.

The whole idea of an executive branch
of civil government seems to have been
foreign to the Indian concept of things.
This is shown clearly in what was prob-
ably the most advanced Indian political
establishment north of Mexico—that of the
Six Nations of the Iroquois. It is, at least,
the one about which the most is known.
But, says Mr. J. N. B. Hewitt of the Bureau
of Ethnology staff, who has made intensive
studies of the Iroquois system, there was
no man in the Six Nations entitled to be
called “chief,” or given any corresponding
Indian title. There was nobody with legally
constituted power to command in civil
affairs and to punish disobedience of his
commands.

Among the Muskhogean peoples of the
Gulf States there existed what, at first
glance, might seem to have been absolute
monarchies. But analysis of these shows that
they were not civil governments at all, in
the accepted sense of the term. The status
of the supposed rulers was that of high
priests, or even actual gods. But they did
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not exercise the functions of civil govern-
ment. The same was probably true of such
a man as Montezuma among the Aztecs.
He was high priest, not emperor.

In actual practice among these southern
Indians the line between spiritual and civil
overlordship may have been very tenuous.
But in theory they were not administrators
of civil law. There were no executive offices
in their governments.

Actually, Bureau of Ethnology special-
ists point out, the average Indian had very
little freedom. The weight of tradition and
tribal attitudes restrained his free be-
havior even more than laws restrained the
behavior of the peoples of Europe. But
there was no tribal policeman to attend to
it. There was no need of any.

Above all, there was no hereditary trans-
mission of civil or military authority. Every
Indian stood on his own feet. The idea of
hereditary rank was utterly foreign to the
thought processes of the Indian. The beau-
tiful Pocohontas may have been received in
England as a princess, but in Virginia she
was just another woman.

CURRENT BULLETIN
BRIEFS

MaNUAL FOR FOREMANSHIP DEVELOPMENT.

The importance of adequately trained
supervisory forces in present-day industrial
organizations cannot be too strongly stressed.
This 60-page process-printed manual is
based upon practical experience and is in-
tended for both group leaders and the mem-
bers of conference groups in industrial
plants. Industrial Relations Department,
Westinghouse Electric & Manufacturing
Company, East Pittsburgh, Pa.—$1.00 post-
paid.

HamMarRLUND SHORT WAVE MaNUAL. This
revised edition of an already popular
little booklet constitutes an authentic guide
for the amateur and experimenter with
high-frequency radio equipment. It com-
prises an introduction to the whole subject
of short-wave transmission and reception,
followed by many pages devoted to the
actual construction of receivers. Thirty-two
pages thoroughly illustrated. Write for Bul-
letin 735A4 to Scientific American, 24 West
40th Street, New York City.—10 cents.

PostAaL TELEGRAPH AND CABLE CORPORA-

TION ANNUAL REPorRT 1934. A résumé
of the telegraph, cable, and radio systems
of this organization, telling of the work ac-
complished in each phase. Pertinent finan-
cial information of particular interest to
stockholders is also given. Of particular
interest at this time are paragraphs con-
cerning co-operation between the Federal
Communications Commission and the Postal
Company. Postal Telegraph and Cable Cor-
poration, 67 Broad Street, New York City.—
Gratis.

THE ENGINEERING FoUNDATION REPORT FOR

1934. This 52-page booklet outlines the
objectives and policies of the Engineering
Foundation, now in its twenty-first year,
and gives a summary of resources and ac-
tivities. A report on current work fills sev-
eral pages and is followed by a transcript of
speeches given by such personages as Dr.
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Frank B. Jewett, Dr. Karl T. Compton, and
others. The Engineering Foundation, Engi-
neering Societies Building, 29 West 39th
Street, New York City.—Gratis.

1935 AutomoBILE BUYER’s GUIDE. Anyone
contemplating the purchase of a new
automobile this year will be interested in
this entirely new booklet which gives in
popular language the inside story of many
phases of automobile design and construc-
tion. Thoroughly illustrated with easy-to-
understand drawings. Write for Bulletin
735C to Scientific American, 24 West 40th
Street, New York City.—3 cent stamp.

CoaL PreparRATION BooOK. Preparing coal

of higher B.T.U. value at the lowest
cost per ton by applying scientific washing
methods is the theme of this new 32-page
booklet. The Simon-Carves washing system
is described in detail and thoroughly illus-
trated. One feature is the adaptation of the
photo-electric -cell to this work. Write for
Bulletin 735B to Scientific American,24 W est
40th Street, New York City.—3 cent stamp.

For A BertEr Rapro. Within the 12 pages

of this thoroughly illustrated pamphlet
will be found descriptions of many desir-
able units to be used in the construction of
ultra-short wave, short wave, and broadcast
receiving and transmitting sets. All of the
units listed are of precision manufacture.
Write for Bulletin 735D to Scientific Ameri-
can, 24 West 40th Street, New York City.—
3 cent stamp.

CuriNG OF CONCRETE PAVEMENT SrLaBs. A

report of a committce which has con-
ducted a thorough investigation of the cur-
ing of concrete as used in pavements.
Various types of curing processes were thor-
oughly tested and the results are given in
tabular and graph form. Request Part Two,
Proceedings of the Thirteenth Annual Meet-
ing, Highway Research Board. The National
Research Council, Washington, D. C.—
Gratis.

ANHYDREX RUBBER INSULATION FOR WIRES

AND CaBLEs is the title of a 16-page
pamphlet devoted to an engineering dis-
cussion of a newly developed rubber in-
sulation which is particularly applicable to
electrical work where water or excessive
moisture is encountered. Illustrated with
several graphs. Write for Bulletin 735E to
Scientific American, 24 West 40th Street,
New York City.—3 cent stamp.

Stop GULLIES—SAVE Your FArM, Farmer’s

Bulletin No. 1737, tells of the tremen-
dous wastage occasioned by soil erosion and
what the farmer can do to keep his soil
where he wants it so that it will be of the
greatest productive value to him. Superin-
tendent of Documents, Government Print-
ing Office, Washington, D. C.—5 cents, coin.

Tue NickeL INpUSTRY IN 1934 is a survey

of the entire field, covering distribution
of nickel, its use in transportation and the
heavy industries, as well as in other more
generalized fields of usage. Prepared in
printed form for quick and easy reference.
Write for Bulletin 735F to Scientific Ameri-
can, 24 West 40th Street, New York City.—
3 cent stamp.
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“The title should read: ‘Why People
Don’t Like Us’. The book shows
what qualities are displeasing to
others and how they may be elimi-
nated”.—New York Sun.

Why We
Don't Like
People

3’5«5 By DonNaLp A. LAIRD
Ph.D., D.Sc.

Professor of Psychology
Colgate University

200 Pages 6 x 815 12 Chapters

IT matters little how much you know,
how good-looking you are, or how much
money you have, if you are out of tune with
the people and things about you. If you are
maladjusted —a_social or business mis-
fit—you can’t go far in this world.

No less than 10,000 tests were taken of
business men (originally paid for) to de-
termine (i'ust what personality characteris-
tics made their owners unpopular with
their fellows. The study produced evidence
that SOME FORTY-SIX TRAITS ARE
OF DEFINITE IMPORTANCE IN DE-
TERMINING THE EMOTIONAL AT-
TITUDE OF OTHER PEOPLE TO-
WARD US. These traits the author dis-
cusses in detail.

The layman who has never had guidance
in analyzm% his own failures and short-
comings will find this book interesting and
helpful. The author has purposely written
this volume in non-technical language.

$265 Postpaid

Send orders to

SCIENTIFIC AMERICAN
24 West 40th St., New York, N. Y.

NAMES AND ADDRESSES
of
MANUFACTURERS
® If you want to survey a
certain field of industry, or
desire to get in touch with
all of the recognized manu-
facturers of some particular
product, we can supply com-
prehensive lists for a nom-
inal fee. Write for informa-
tion on this service, stating
just what listings you re-

quire.

A minimum charge of one
dollar is made; the total cost

of a list is dependent upon
length. Address:

Manufacturers Listing Service
SCIENTIFIC AMERICAN
24 W. 40th St., N. Y. C.



BOO]iS SELECTED BY THE EDITORS

THE AIRCRAFT YEAR BOOK
FOR 1935

ITH the sub-title of “The Only

Official and Complete Record of
American Aviation,” this volume pre-
sents a complete picture of present-
day aerial work including military and
other government activities, the work
of the transport lines and of private
flyers, progress in such developments
as blind flying, and so on, the status of
airships and balloons, laws and regula-
tions covering aviation, and a picture
of the engineering and manufacturing
side. The chapter entitled “Flying
Facts and Figures” includes a series of
tables giving information on all phases
of aircraft, much too numerous to men-
tion here.—$3.70 postpaid—A.P.P.

ORTHOHYDROGEN, PARAHYDRO-
GEN and HEAVY HYDROGEN

By Adalbert Farkas, Ph. D. (Frank-
furt), Dr. Ing. (Vienna)

HIS is a translation of the first book

about heavy water, originally written
in German. It is not a popular or even a
semi-popular book but is aimed at the
well-instructed  student of modern
physics, who can handle mathematics.
—$3.65 postpaid—4. G. I.

PROGRESS OF ARCHEOLOGY
By Stanley Casson, M. A., F. A. S.

N ten fascinating chapters the author,
who is on the instructing staff at Ox-
ford, takes his reader in turn to each
of the centers of archeological excava-
tion—Europe, Iraq, India, Asia Minor,
Greece, Italy, Russia, Siberia, China,
America, Africa, and the Far East—
and gives a general conspectus of what
is going on in each place. His approach
is popular and readable, and should pro-
vide a good taking-off point for further
reading in archeology.—$2.15 postpaid.
—A4.G. 1.

THE LIFE AND LETTERS OF SE-
BASTIAN ZIANI DE FERRANTI

By Gertrude Ziani De Ferranti and
Richard Ince

HE name of Ferranti, while possibly
better known abroad than in the
United States, is nevertheless closely
allied with the development of radio
communication. After a man who has
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contributed largely to some phase of
science has passed away, it is possible
then and only then to publish a com-
plete survey of his work and of his
personality. Such a book is the present
one. In 240 pages, well illustrated with
half-tones, line drawings, and excerpts
from letters written by Ferranti, this
book gives a picture of the man and
his work which will undoubtedly take
its place as a valuable contribution to
the literature of the development of
radio—$3.20 postpaid.—A.P.P.

SOS TO THE RESCUE
By Karl Baarslag

AFETY at sea is an absorbing topic

which is all too frequently brought
to public attention by news reports of
disasters. The author of the present
book has, after a vast amount of re-
search, prepared a running story of
practically every major disaster at sea
in which radio has played a part. A
short summary of the history of CQD
and SOS, well-known calls of distress,
prefaces the inside stories of the radio
operators’ parts in such disasters as
the Republic, Titanic, Antinoe, Vestris,
Morro Castle, and others. In many
cases, there appear here for the first
time in print the actual facts of cer-
tain situations, not as learned by hear-
say, but as told by radio men who
stayed at their keys in the face of almost
certain death.

This thrilling story of radio and its
battle with the sea is all the more
thrilling because it is true. No fiction
or fancy garnishes the pages; here is
only fact supported by adequate evi-
dence. The book makes an excellent
case for the service which radio has
rendered to shipping, particularly in
the figures given, which show the reduc-
tion in loss of ships at sea from 1900
up to the present day.—$2.70 post-
paid—A.P.P.

THE PRINCIPLES OF HEREDITY

By Laurence Snyder, Sc. D., Professor
Zoology, Ohio State University

LOSEST to our own ideal of a per-
fect popular scientific article was
one on the determination of parentage
by blood group tests (“Whose Baby,”
ScieNTIFIc AMERICAN, May 1934) by
Professor Snyder, and now the same

Professor Snyder has written a text-
book of the science of heredity—that is,
genetics. This is not an easy subject,
though it has become an important one
now that the science of heredity has be-
come almost an exact science and is
seen to have so much bearing on prac-
tical matters. As we might have antici-
pated, Professor Snyder has written an
attractive treatise on this subject, sur-
rounding the more solid parts of it with
comment that is to the point, accurate,
and withal readable, warm in tone, ap-
plicable to life outside the classroom,
and the opposite of everything dull and
stodgy. This book is also suitable for
the student outside the classroom.—
$3.20 postpaid.— 4. G. I.

THE GEOGRAPHIC PATTERN
MANKIND

By John E. Pomfret, Ph.D., Princeton
University

408-PAGE illustrated study of the
geographic influence of environ-
ment, in its bearings on the interpreta-
tion of economics, politics, history, and
the other social sciences; in other words,
a book designed to enlarge the back-
ground of those who maintain an inter-
est in foreign affairs, read current
history, and so on. It might be called a
“human geography,” since its emphasis
is on the responses of human society to
environment.—$4.20 postpaid.—A4. G. I.

OF

GETTING ALONG WITH PEOPLE
By Milton Wright

F you ask the average person to name

the attributes of success, most likely
he would talk vaguely of ability, educa-
tion, and even pull; and would tell you
that personality has much to do with
success, without being able to tell you
just what personality is. The title of
this volume seems to us the best key
for unlocking the doors of individual
progress. To get along with people, as
this author shows, does not mean nec-
essarily that you must have a bright
and witty personality, a thorough ac-
quaintance with a five-foot shelf of
books, or the formula of a go-getter
salesman. Mr. Wright shows in care-
fully worked out detail how a man may
find the greatest happiness, and success
according to his ambitions, by learning
how to understand people. To us this
proved a most interesting psychologi-
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cal study of the problem which faces
many people today but we were partic-
ularly interested in the chapters en-
titled “Adjusting Yourself to the Other
Fellow,” “Attracting Attention,” and
“Establishing Right Relations.” Other
chapters such as “The Power in Sug-
gestion,” “How to Say No,” and “That
Inferiority Complex” also contain con-
siderable food for thought.

We can see a real need for this book
and we predict that it will enjoy a
large sale—$2.65 postpaid.—F.D.M.

THE FRUSTRATION OF SCIENCE
By Eight Men of Science

SMALL book of separate chapters

which show how mankind has been
unable to make full use of the possi-
bilities of science, while its destructive
possibilities are developing too rapidly.
—$2.15 postpaid—A4. G. I.

THE STORY OF DIAMONDS

By A. C. Austin, Geol. E. and Marion
Mercer, E. M.

WO graduates of the Colorado
School of Mines wrote this little
book, and it is not only an accurate
piece of scientific writing but an excel-
lent piece of reading. It explains the
nature of diamonds, their occurrence
and geology, their mining and their
cutting, also their uses in industry. It
describes and illustrates the world’s
famous big diamonds. We have seldom
seen a happier concatenation of authen-
tic statement and thoroughly fascinat-
ing reading than this 90 page, well
illustrated book.—60c postpaid.—A4.G.I.

TUBERCULOSIS, A BOOK FOR THE
PATIENT

By Fred G. Holmes, M.D.
HE Chief of Staff of the Good Sa-

maritan  Hospital at Phoenix,
Arizona, who is also Director of the Na-
tional Tuberculosis Association, sets
down in this book for the layman in-
formation about tuberculosis, its symp-
toms, the choice of a physician, planning
and conducting the treatment, air and
sun baths, modern treatments—just the
facts which a person who may be tuber-
cular, or think he is, should possess in
order to make the next move intelli-
gently. He goes into considerable detail,
but this is by no means a self-treatment
book.—$2.20 postpaid— 4. G. I.

FISHES AND THEIR WAYS OF LIFE

By Louis Roule, Professor at the Na-
tional Museum of Natural History of
Paris

“FIHE living world of the waters” is
here shown in all its amazing di-
versity. While ostensibly prepared as
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a popular book, the present volume
smacks more of a classroom text al-
though it might be said to be a compro-
mise between a heavy, scientific treatise
and a popularized version. Anyone in-
terested in the science of ichthyology
will find this book fairly easy reading
and highly informative. Fishermen who
take their sport seriously will find much
of value in these pages. Many line draw-
ings of various types of fishes illustrate
the text. Over 300 pages with a fairly
comprehensive index. The Scientific
Book Club selection for June.—$3.95
postpaid—A4. P. P.

MEN AND SHIPS OF STEEL

By Wayne Francis Palmer and Haﬁson
W. Baldwin

OMETHING like 200,000 photo-

graphs were studied by the authors
to pick the 275 that were finally used.
Their efforts have resulted in the pro-
duction of a classic. As a history and
description of the U. S. Navy from the
days of sailor’s pig-tails and bushy
whiskers to the present-day big guns,
airplanes, submarines, and so on, this
book is a masterful job. And why not,
since both collaborators are former
Navy men and know intimately the tra-
ditions of the Navy? In this salty “poem
in pictures” they express for lovers of
the sea a fine feeling for that arm of
American national defense of which we
are justly proud.

This volume is recommended without
reservation to those of our readers who
frequently ask us for sources of Navy
pictures.—$3.75 postpaid.—F. D. M.

WHAT MAKES PEOPLE BUY
By Donald A. Laird

HE professor of industrial and ap-

plied psychology at Colgate Uni-
versity now prepares a readable treatise
for sales managers, advertising and
business men. This book is a study of
what the customer is like, what he wants,
what are on the top layers of his mind,
and what a successful salesman is like.
This is a practical book for practical
people and is not a thesis for closet
students. It is based on the newer find-
ings in psychology.—$2.65 postpaid.—
A G. I

TOOLS OF TOMORROW
By Jonathan Norton Leonard
ECHNOCRACY about two vyears

ago threw a scare into us. The glib
statements of self-styled experts cre-
ated much excitement and many people
began to fear for the future of the
machine age. Tools of Tomorrow dis-
cusses the same general theme but
from a saner foundation of fact. In this
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extremely interesting volume we find
but little of the sort of pessimism which
motivated the technocrats; the only
pessimism expressed by Mr. Leonard
is in respect to man’s intelligence in
using the tremendous forces which he
has unleashed through scientific re- -
search. “Tools of Tomorrow” gives facts
and figures to show that we have avail-
able everything we need from fuels
and natural resources to the knowledge
of how to harness them in the creation
of a greater progress for the future. He
discusses applied science in all its
forms in such a way as to grip the
reader’s imagination and create a feel-
ing of optimism for the future.—$3.20
postpaid.—F.D.M.

THE CHANGING WORLD OF THE
ICE AGE

By R. A. Daly, Professor Geology, Har-
vard University

VERY compact book, full of sum

and substance, regarding the ice
drama of thousands of years ago, and
written by a noted geophysicist. It
brings together existing scientific knowl-
edge, particularly about the changes of
sea level caused by subtraction of water
from the oceans to make great ice caps,
also changes of land level, some of them
complex, due to down-warpings and up-
warpings, past and present, of the
earth’s crust because of the ice load on
it. It also states the connection between
these glacially caused sea-level changes
and the growth of coral reefs. The
amount of data presented is so great
and so compact—certainly there is no
padding—that if one were to try to mark
the important parts he would have to
mark most of the book.—$5.20 post-
paid—A4. G. I.

WISH AND WISDOM
By Joseph Jastrow

N this 389-page book a noted psycholo-
gist brings together 28 separate ac-
counts which center about human
credulity, and the kind of wishful think-
ing indulged in by about half of the liv-
ing specimens of homo sap. For ex-
ample: Conan Doyle’s fairies; Madame
Blavatsky’s cult; ouija boards; psychic
adventures; Patience Worth; numerolo-
gy; phrenology; “N-rays”; auras; vibra-
tions; ectoplasm. The treatment of these
and other erratic episodes in human
gullibility is quite dramatic, the form
being mainly narrative. Good reading.—
$3.70 postpaid.—4. G. I.
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FINGER PRINTING™
IS BOUND TO COME”

“ . .. UNIVERSAL

« E feel certain,” says Colonel H. Norman

Schwarzkopf, commandant of the New Jer-
sey State Police, who figured prominently in the
Lindbergh kidnapping case, “that universal finger
printing is bound to come. It is the only positive
personal identity of the individual . ..”

As to that, we venture no prediction. It is a fact,
however, that many law-abiding citizens are now
registering their finger prints in police departments
all over the country as a measure of personal pro-
tection and positive identification in the future.
Perhaps later such finger printing of civilians every-
where will be made compulsory by law.

Certainly finger printing is of vital importance
in criminal investigation. The Bureau of Criminal
Investigation of the Department of Justice, in Wash-
ington, now has the greatest collection of criminal
finger prints in the entire world; and they urge that
the prints of every suspect picked up anywhere—
simple vagrant or red-handed murderer—be for-
warded to them for checking against old records.
In this manner, many dangerous, “wanted” crimi-
nals have already been identified, and the system
has proved its value many times over.

ERE, then, is a new profession—old but new

in that its utility has been greatly expanded
of late and, further, that it shows promise of a tre-
mendous expansion in the future. For this reason,
the text-book which for years has been the standard
authority among expert criminologists and police
departments throughout the world:

THE FINGER PRINT INSTRUCTOR

By FREDERICK KUHNE
Has Been
REVISED AND ENLARGED

This volume, by a noted finger print expert who was for
many years in the Bureau of Criminal Investigation of
the New York Police Department, instructs in every phase
of finger print work from the taking of the finger impres-
sion to the final job of identification. Classification of
prints, filing of records, use of equipment, discovering and
recording for study the prints left at the scene of a crime
by criminals—in fact, every procedure in the whole study
of the science is clearly and fully explained and well il-

lustrated with numerous cuts of prints. To the text that
has long been standard there have been made many re-
visions and the full story of the development of the science
added so that the user may qualify as an expert in a court
of law despite efforts of opposing lawyers to trip him up.
New illustrations as well as a lengthy new section on the
“Modification and Extension of the Henry System” as used
by the United States Bureau of Investigation have also

been added.

$3.25 Postpaid

Published by: SCIENTIFIC AMERICAN
Munn & Co., Inc., 24 West 40th Street, New York City
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TO MEN WHO

DON’T WANT TO WAIT 5 YEARS

FOR A $10.000 SALARY

HERE ARE a few ambitious men in every
company who have decided that it is 1935 or
never. They are sick and tired of being spoken of
as ‘“men with a future.”” Whether their goal is
$5,000, $10,000 or $20,000 a year, they want this
year to begin to realize some of their financial
ambitions.
These men feel equipped to contribute substan-
tially to their company’s problems. They under-
stand their particularend

What type of men use the Institute? You have
a right to know. Of the 400,000 men whose
business progress has been speeded by the Institute,
more than half are Members of Boards of Directors,
Presidents and Business Heads, Vice-Presidents,
Treasurers, Secretaries, Controllers, General Man-

agers or Professional Men.
For example, among the Institute’s subscribers
are: the president of one of the largest tobacco
companies, the chairman

of the business. They

of the board of one of

are of executive calibre.
And they know there is a
special need for sound,
constructive thinking in
every business today.

What is holding them
back ?

In most cases, very lit-
tle. Usually nothing
that they cannot acquire
withamodestinvestment
of effort.

There is a practical
formula that has been of
great value in helping
men take on the in-
creased responsibility of
leadership. The Alex-
ander Hamilton Institute
offers it to you. Through
its famous Course of

your desk.

What a Business Man
Must Know Today

This helpful book is offered free to
men who want to speed up their
business progress. Over a million
copies have been distributed. The
coupon below will bring a copy to

America’s biggest chain
of newspapers, the chair-
man of the board of a
leading food company,
the president and general
manager of one of the
great motor car organi-
zations, the president of
a famous soap-producing
company, to mention
only a few.

Men who don’t want
to wait ten years for
success are invited to
take the first step to-
ward a major executive
position now. Send for
‘“What a Business Man
Must Know Today.”
This is the title of a
recently prepared book

business reading, the In-

that describes precisely

stitute will give you a

sound perspective of all business. It brings you a
working knowledge of banking and finance, of
advertising and merchandising, of cost finding,
and commercial law, and plant administration—
the kind of all-round knowledge that a man
must have for outstanding success in times like
these.

Such an outstanding success is within your reach
because the Alexander Harnilton Institute has put
it there. It has assembled the experience of the
great leaders of modern commerce and made it
available to you in convenient, compact form.
Among these men are such outstanding names as:
ALFRED P. SLOAN, Jr., General Motors;
C. M. CHESTER, ]Jr., General Foods; DAVID
SARNOFF, Radio Corporation of America;
LEE H.BRISTOL, Bristol-Myers; M. H. AYLES-
WORTH, National Broadcasting — plus many
others equally famous.

how the Alexander Ham-
ilton Institute’s formula works.

If you are one of the men who are determined
to get where they want to be ¢this year, this book
is for you. It comes without cost or obligation.
The coupon is for your convenience.

Alexander Hamilton Institute
825 Astor Place, New York.

Send me “What a Business Man Must
Know Today”’ FREE.

Business
POSItiON .o ovvtiiiiiiii it Age......ooeuus

ALEXANDER HAMILTON INSTITUTE





