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On Everything
In RADIO

Buy Now!

Alliedhascutprices
to the bone—your
big profits in radio
can now be bigger
—no need to wait
anylonger. This
new low level
of prices places
before you
the season’s
outstanding
values.

Brand New Catalog
for 1929

A pre-inventory sale that is featuring some of the
most drastic price reductions known to radio.
Everything in our tremendous stock is offered in
this sale—and this large new catalog has been
prepared to bring before you this tremendous
array of radio values.

Every branch of the radio industry is represented
—appealing to set builders interested in parts and
kits—to dealers interested in the new sets and
modern accessories—as well as agents who are
interested in tieing up with one of the season’s
most successful lines of A.C. and D.C. receivers.

Selling as we do on an exclusively wholesale
basis, the prices we now offer you are establish-
ing new standards in radio values—new A..C. séts
as low as $32.95—attractively designed consoles
for as low as $16.25. Corresponding values are
offered in kits, parts and accessories in nation-
ally-advertised, quality merchandise—the prod-
ucts of the country’s foremost radio manufacturers.,

Send for Your Copy Now

Allied/Radio

CORPORATION

711 W. LAKE ST. Dept. B-6 CHICAGO

Knight Receivers
forA.C.andD.C.
operation have
established an en-
viable record for
performance. See
them in this new
large catalog.
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F course you’d like to earn $50 or $75 or $100 a weck—you’d like to do
more interesting work—you’d like to get into a line that offers a real
future—but do you know how to go about getting these things?

If you have been thinking of “taking a course” but have held back be-
cause you were afraid you didn’t have education enough to learn better-paid
work—if you have hesitated to take the risk that it would actually land you
in the better position and increase your salary—then here’s the best news you
ever heard in your life!

I want to tell you about DRAFTING, and show you that it offers you
everything in pay and opportunity that you could hope for. I want to
show vou that a fine Drafting job is now easily within your reach. And I °
want to set before you an amazing plan which we have worked out with G t th

the co-operation of some of the biggest employers and engincers in e ZS
America, to prepare you at home, in sparc-time, get you the job and raise

Come Into DRAFTING! No-Risk” Plan!

IwishIhad the room here to tell you allabout DRAFT-
ING—how it has become the most important branch
of every kind of manufacturing and building construc-
tion work—how fascinating the work is—the fine bunch

"Odn;y ?n_z ol’:x_rr ém?n

fornid OS’;;: FoanECal” Thousands of men—not a bit smarter than you, with no more schooling
snation for Avchitect, : " g 11 c 1
essed Thow [ roatonit of experiencc—have gonefrom poorly paidpositions as clerks, mechanics,
thoroush and praciical building trade workers and laborers into Drafting positions paying $f50
raining given by Ameri- o 1)) a week, with our help. Now with a job and a raise waiting for s . . N
can School. In18 months 4 | 43 5 Je . g ws you’ll work = =
Lhave gonc from racer (o yOu as soon as you are ready for it, all it takes is the COURAGE to go o'f fe}iloxfsl} " : Wdlth the big s}?lanes};}?l% t?e
Chict Rraftsman. in  after it—now if you remain in the rut it’s because you choose to, not wondentuic aanes 0{%‘* Va“Cff“}th- ow, while Dra tj
and engineering work in  because you have to. ing is white-collar office work, it is hooked up closely

one of the oldest ofices with big projects and big men, and offers the thrill that
Lg'khz&R%Eer' D f 4 goes with making plans which govern every move of
s iR I the men who do the work. All thisinside dope takes a
ra tlng essons 36-page book to describe and I'll
be glad to send you a copy free

Actually FREE to

when you mail the coupon for my
show you how interesting

no-risk job and raise plan.

O 0.,

Director Extension Work.

[ e e e o e o o o e e e o

L] [ ] L]

]
and szmple Drafting 1s | THE AMERICAN SCHOOL :
“When I started Amer- 1 Dept.D-4234 Drexel Ave. and 58th St., Chicago, Ill.  §
ii‘:"si‘:‘fﬁi lorf‘]”b';%'} Maybe you think Drafting is ‘‘over your head'—that it 2 : Please send without cost or obligation, 3 Drafting 1
was working 14 hours ¢ takesartistic talent or some ability you haven’t got. In that i Lessons, 36-page book with the inside dope about 1
night, seven nights a week case you have a pleasant surprise coming to you. For I'll be H Drafting and your no-risk plan and guarantee to 1
for 81.83 a night. That  glad to send you the first threelessonsfrom our home-train- prepare me, to place me and raise my pay, or nocost. 1
‘Ef‘;”.lz gt o i)‘:b i the  ingto show you that the drawing of plansis purely mechani- : 1
,mgg;’;if,"f n‘;a, hﬁr"_" o cal, easily learned and the most interesting kind of work you H NGIME . « v vvavnnsvnnsomnsmsssnnssn wererovnroos 1
doy I work 5'4 days a ever tackled. It takeslittle enough courage o look info this 1
week and my salary is wonderful opportunity —just mail the coupon and see for yourself how you L D TP |
dargerthan I ever dream-  like Drafting and our guaranteed way to get into it. ! 1
ed of when I began that ] City . ...State. 1
:lz))’ur/;wg in Mechanical § EFozpoocaooooos 0 gb 300000 0 o [P i

afting. ;
5.1 seavierns. The American School Pept> %! Drexel Ave. D g6 e0ecen O0uPOlION. sou iesinresemsessires ]
‘South Bend, Ind. and 58th St., Chicago, Iil. Syt N N

Please say ¥ow saw it in SCIENCE and INVENTION
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IN OUR NEXT ISSUE
Milk in Paper Containers

Strange as it might seem, science
has now given us a hlghhly sani-
tary paper container which will
eventually supplant glass milk
bottles.

Could You Qualify as a “Cop”?
You will be entertained and also
surprised at the results which
vou will arive at, after making
the psychology tests for the up-
to-date policeman.

Evolution! o

The third article explaining the
fundamental arguments 1 favgr
of the evolution theory of man’s
ascent will be set forth by the

renowned scientist, Dr. = Ales
Hrdlicks.
Tomorrow—What?

The interesting illustrated story
of a recent theatrical production
which shows us vividly how we
may live in the future.
Home-Made Airplanes

In an early number we will pre-
sent some interesting articles,
with drawings, showing how to
build passenger-carrying planes.
Another interesting construction
article soon to appear covers a
high-power electric phonograph.
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Unaccustomed to the
excessive weight, I
had taken too slight a
grip on it, and it was
jerked out of my
hand, flew through
the meshes of the net,
dragged the watch
chain through my but-
ton-holes and with

Science and Invention
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the surface of the
waves of the Atlantic
Ocean.

Then through the
loud speaker came the
voice of the captain,
“Twenty minute peri-
od without weight!
The passengers now
can unhook their nets

threatening noise, RIS
struck the wall. Dis- i
couraged, I refrained
from further attempts

and move about in
freedom. Do not let
go of your hand
straps so that you

at moving, and re- The path which the proposed rocker plane would take in its flight from Berlin to won’t strike anything,
signed myself to my New York is shown above. It would rise by means of propellers and then be driven and get injured in any
fate. Then I sud-

denly got a violent

Special rubber-padded passenger compart-

ments and chairs constructed to fit the body

acould be used, with a safety screen siretched
over the passenger.

colic, I thought they were tearing the
entrails out of my body, at least that
was the way the thing seemed to me!
I made the greatest efforts to take my
troubles in a more philosophic way, and
overcome them, when suddenly the noise
of the rockets deafened me. If I had
hitherto been pressed against the elastic
net of my divan, now I flew like a ten-
nis ball against the other side of my
resting place. It seemed to me that I
fell from a mountain into a deep can-
yon, and when I came into possession
of my senses again, I found I was hold-
ing fast to the net with both hands. The
plane seemed to be always falling and I
waited with anxiety, every second, for
the shock of our rocket chest falling on

At the right we see the predicament of one
of the passengers who has not obeyed orders
and fastened himself in ome of the safety
seats. Due to the great speed, gravity has
little influence upon the car occupants.

along a straight course by the rockets.

AmericanRadioHictory Com

way.” It was a

strange feeling of

“weightlessness” not
yet experienced that came over me,
somewhat as if I had swum some time
under water; I didn’t know what was
up and what was down. I became dizzy
and the whole cabin semed to turn di-
agonally about me, so that I was in the
condition of the victim of alcoholism,
needing help to leave my bed and stand
up. I unhooked my net hastily in order
to walk upon the floor—I found that I
swept through the space like a ghost. It
is somewhat like what the spiritualists
would represent the awakening after
death to be. Then I suddenly saw the
captain of the plane swim around me in
the air like a skillful diver. He came
directly to the cushions of my divan and
helped me to grip one of the hand straps.
His appearance brought again to my mind
the physical laws of gravity-free condi-
tion—I had looked forward to this ex-
perience with the greatest curiosity—and
now discomfort disappeared, and my in-
terest was aroused.

While the pilot was busy trying to
catch the pieces of my watch which were
flying around in space, I “hung” myself
to the cabin window. I had now returned
to my senses, and I was amused at the
comic aspect of my present experiences.
While upon the side facing the earth the
daylight came through the windows only
as a dark glimmer, I now looked upon
the globe of the sun with its streaming

(Continued on page 1184)
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Around the World Non-
Stop Flights are Demon-
strated to be Feasible by
the Endurance Flight of

the Airplane “Question
Mark”

" lae =

Science and Invention
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This illustration graphically portrays how passengers can be trans-
ferred from a small plane to a speeding trans-continental plane,
without the necessity of the larger plane coming to earth., A cable
connects the two planes and the passenger sits on a sort of chair-
like arrangement regulating his descent by a special
clutch gripping the cable.

THE
By JOSEPH

N New Year’'s Day, at 7:26:46 A. M., a plane arose
O from the Metropolitun Airport at Los Angeles, and

its wheels did not again touch the ground until six
and one-quarter days later, or to be exact, until on January
7th, at 2:07:01 P, M., thus giving a duration of flight of 150
hours, 40 minutes, and 15 seconds.

The only reason that the plane came down when it did
was because of the failure of the left hand engine and the
other two engines could not keep the plane aloft after the
terrific grind to which they had been put.

There are many questions as to the benefit which aviation

UESTION MARK'S FLIGHT

H. KRAUS

will derive from a flight of this nature. It casts grave doubt
that engine failure was the cause of many of the ocean dis-
asters which have occurred on projected inter-continental
flights. Here is one timne when the stamina of the motors was
tested to the extreme and in six and a quarter days they could
easily have reached any destination. In the six and one-quarter
days that the plane remained in the air, the motors were put to
a test far exceeding that of any run on a block. The varying
air currents, air pockets and stresses incident to flying, as well
as the necessity of maintaining the heavily loaded plane in the
air, are conditions whicli no block test can duplicate.

While the skill of the pilots of both
the Question Mark and the refueling

il

BOMILES PER HOUR
MAINTAINED

HAND PUMPS FOR LIFTING
FUEL FROM MAIN TANKS
TO GRAVITY TANKS IN
UPPER WING

HOSE PLACED.GAS
TURNED ON ———

REFUELING PLANE
20 FEET HIGHER

planes, coupled with cold-blooded nerve,
remain as monuments to the success of
this 150 hour continuous flight, there
were many questions involved as to the
possibility of night refueling; the length
of time that the engines could run con-
tinuously in air, and last but not least,
the length of time the crew could stand
the strain of the continuous gruel of
flight, if the elements were constantly
fighting against them in the way of fog,
storms, winds, and temperature and the
motors constant drone were trying their
patience to the utmost.

Not a Trick Flight
HE flight made by the crew of the

s~ . o 4—— COURSE AFTER
v ~~._ REFUELING

GOGALS OIL ™,
300 GALS GAS ‘-\\J

This illustration shows how the gas awas supplied to the “Question Mark” It is fed

through a hose, by gravity from the refueling plane above to the “Question Mark” beloa,

This hose is held in place by one of the operators and the gas is conveyed to two tanks

and then pumped by means of a handpump into the space provided for it in the upper
aing. From here, it feeds to the engines.

L AmericanRadioHictaory Com

‘Question Mark” was decidedly not
a stunt flight. The officers of the plane
kept a carefully tabulated record of every-
thing that took place. The crew was
composed of Major Carl Spatz, the
Commanding Officer; Captain Ira C.
Eaker; Lieutenants Harry A. Halverson
and Elwood R. Quesada, and Staff Ser-
gent Roy Hooe. Transferring a storage
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What the Flight of the Question Mark Means 1o the

battery in air, transferring tons of fuel, and food without an
accident, calls for plenty of skill, in the daytime, let alone at
The ground crew, as well as those who piloted the

night.
refueling vessels must be given full credit.

What This Means to the Future of Aviation
D 1 ANY disasters in long-distance flights occur at the take-

off. The plane is generally loaded
capacity. As a result, it re-
quires a favorable wind and
an extraordinarily long run-
way before it can take off
into the air. The reader will
recall the disaster that befell
Captain Rene Fonk while he
was trying to take off for
a flight across the ocean, and
he will also remember the
fears that were entertained
for Col. Lindbergh’s safety
by those who watched this
take-off. These planes could
hold much more gasoline than
they did, provided that the
field were long enough to ac-
quire speed to lift the ship.
The carrying capacity of the
ship varies approximately in-
versely as the square of the
speed. Thus an airplane able
to take off at a speed of 50
miles per hour with a certain
load, can quadruple this load
at 100 miles per hour.
Lindbergh’s epochal flight

UNDBERGH'S FLIGHT 3,833
new vork, K MILES
el

broken line

e cooooomamod e N e s e e s e = -

SAME PLANE,UNDER IAME CONDITIONS,
IF REFUELED iN AIR 14,532 MILES.

If the flight of the “Question Mark” acere stretched out, the heavy

Future of Aviation

strates that planes are now able to take off with great cargoes
of war materials and only a small supply of gasoline, or with
a small supply of gasoline alone. The cargo of explosives can
be delivered to the plane while in air, and no disaster befall
it any more than in the present demonstration. A good quantity
of gasoline can then he stored in the plane for a protracted
flight across enemy lines. Protracted air skirmishes now
become possible over long fronts without the necessity of land-
with gasoline to ing for refueling.

In commercial aviation, the
advantages are the carrying
of greater cargoes, the trans-
ference of shipments while in
air, permitting rapid cross
country flights, and the de-
creased wear on both plane
and motor by avoiding fre-
quent take-offs, Behind these
principal developments lay
the technical observations
from such protracted flights.
Engine weaknesses, plane de-
fects, and other difficulties
which might be encountered
will all be eliminated.

Usney —l—.l;l~' .
e B -SSR
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Around the World

LREADY the {foremost
A_ sponsors in the art of
aviation are making plans
for a non-stop flight around
the world. It has been tem-
porarily decided that 20 re-
fueling stations could be lo-
cated in different cities, one
in Chicago, one in New
York, for a southern route,
or one at Prince Rupert, and
Vancouver, Winnipeg, or St.
Johns, Newfoundland, for the
northern route around the
world. The others would be
in foreign lands. The pos-
sibility of this is indicated in
the map. This shows that the

awould indicate the route along latitude 34° mnorth.

CSog, BRISBANE,
T« AUSTRALIA

> If the actual flight, as indi-
cated below, is stretched out,

Using the same plane, but taking on gasoline to full capacity at
the start would have enabled Lindbergh to travel four times as
far. The speed of take off must be doubled and maintained.

from New York to Paris covered a dis-
tance of 3,633 miles. If this plane were
refueled in air, it could under the same
conditions fly for 14,532 miles, but it would
have to maintain double the speed of Lind-
bergh’s original take-off speed. This
would carry the plane from New York
straight to Brisbane, Australia. It is thus
seen that refueling a plane in flight is not
the only important factor which the flight
of the “Question Mark” has developed.
It now becomes perfectly possible to take
off with a large and lightly loaded plane
from a very small field, refuel that plane
in air at the start of a tran-oceanic voy-
age, and have no difficulty in reaching the
destination or fear that gasoline will run
low. More than enough gas can thus be
put on any ship, to permit it to terminate
its flight.

Military and Commercial Aspects

E must also consider the additional
benefits that a flight of this nature
gives from a military aspect. It demon-

“Question Mark” would have
flonn almost three-quarters
of the way around the world
at 34° north latitude.

it appears as above. It will

soon be ridiculously simple to

go around the acorld in less
than 80 days.
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2,000 GALLONS
TRANSFERRED IN

10 REFUELINGS. 3 JE et -

IN AIR 60 HOURS ROCKWELL FIELD et W —
o~ AT 7:26 THURS. PM. 2 WM
i R | P SANDIEGO "%

This illustration shows the actual flight of the “Question Mark” between Rockwell Field
and Los Angeles. It also shows the course followed over the Imperial Valley during the
nighttime so as to avoid fog. The actual time the plane aas in flight was 150 hours.

i
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The picture above shows a “talkie” [Hll «‘”
close-up being photographed—ihe lady ry ;
ts Raquel Tarres. At right above—
Fannie Brice making a “talkie”; M,

. |
microphone; C, camera baoth.

' Making The

fg The Mechanics Involved in the Recording
Picture Briefly Explaz’ned

s

1
.
'
]
.

. ﬁé The woice is recorded on a wax record, which man is inspecting.
Mo =i i The woice grooves are recorded by an electro-magnet and a needle.
Heavily padded sound-praof stu- |, . J
dio for sumultaneously recording Hfatl g . . » - g
woice and pictare is shown above. ||| 1| HE talking motion picture or the “talkies,” as the public has come to know
I | them, have been described from time to time, but there seems to be a great
‘ e i deal of interest manifested by the layman as to just how the voices are re-
| <OUND PROGF DGOR § corded in the studio, and finally reproduced in the theatre. In general, there are two
| k DOUBLE MICEOPHONE = principal methods employed in recording and reproducing talking motien pictures.
GLASS.__—— PICKS P VOICE = The first method employs a wax disc record similar to the well-known Victrola, and

the voice currents picked up by a microphone similar to that used in the broadcast
studio, are amplified and fed into an electro-magnetic recorder, into which is fitted
a special cutting stylus or needle. In correspondence with the fluctuations of the
voice current as the actor talks or sings, there are corresponding fluctuations in the
strength of the electro-magnets on the recording machine, and the stylus in turn re-
cords a wavy line or groove on the wax record. Once the voice or singing has been
recorded on the wax record, it is then played to see if it is perfect, and if not, the
record has to be taken over again. Once the record has been made, and the voice
, | ar singing is perfect from one end to the other, then duplicate records are made in

RECORDERS ———— the usual manner and as many of these duplicates can be made as desired for dis-
AMPLIFIER Y i tribution to theatres throughout the country.

— While the actor is carrying out his part, and speaking his lines, the motion pic-
ture photographer is recording the actor’s photographic likeness on the usual strip
aof moving film, the camera being placed in a sound-proof cabinet as the photos here-
with show.

i iR - ]

R R

BRARHL enins vused in recording. “talk- The motion pictures are taken through a plate glass window or door in the
ies.” Scunds from warious microphones are  Sound-proof cabinet, and these cabinets, or at least some of them, are mounted on
modulated at the mixer panel. casters so that they can be moved around the studio for taking different scenes,
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No sz’m’tualz'stz'c Powers Involved in Obtaining Code Message from Houdini

«“Rev” Ford Faked Houdini Meséage

. Mrs. Houdini Withdrew $10,000 Offer for Message

The editors of SCIENCE AND INVENTION Maga-
zine have been repeatedly asked about the truth
of the reception of the Houdini spirit message,
as announced by the newspapers throughout the
country. In an effort to give the facts, the
following article is called to the attention of
the reader. It may be mentioned thatl the
author, Miss Rea Jaure, on the staff of the
newspaper specified, was aell known to both
Mrs. Houdini and Mr. Ford.

N January 8th the press of the Na-
O tion startled the reading public with

the announcement that spirit com-
munication had been

This is a view
of Miss Jaure's
apartment, showing

the position the two reporters took
ahile Mr. Ford acas being questioned.

By
REA JAURE

Feature Writer New York Ewening Graphic,
Specially Written for SCIENCE AND INVENTION

The Graphic's charges were based on two
points: First—that Ford was not only in
possession of the code message, but also
its translation, days before he went into his
trance at the Houdini home, 67 Payson
Avenue. Second: Ford’s admission to this
fact, heard by two unseen witnesses, when
he called at the Jaure apartment on the night
of January 10th.

The Graphic was in possession of the
code, its translation and the message 24
hours before the final seance was held!

They had been given

to me by Mrs. Hou-

established with Harry
Houdini, world fam-

ous magician, who
died October 3lst,
1926.

Jt was flashed

around the world that
Arthur Ford, pastor
of the First Spiritual-
ist Church, Manhat-
tan, had gone into a
trance and through
David Fletcher his
guide had received the
ten word message
Houdini before his
death, had agreed with
his wife Beatrice,
should be the method
of communication from

well,

seance materialized.

to me by the late Harry Houdini.
the press, and am again repeating my
challenge through this magazine.

If his work is genuine and sincere, as
he claims it to be, I am sure he would
have no objection to accepting this chal-
enge and collecting $21,000.00
for his time and trouble as
should he succeed in
proving the sincerity of his
so-called spiritual ability.

A CHALLENGE

AS Chairman of the Investigation Committee of SCIENCE AND INVENTION
Magazine and as Psychic Investigator for said Committee, I have made a
thorough investigation of the evidence which presented itself in the Houdini con-
troversy. Mrs. Houdini has personally denied being in any way implicated in
any fraudulent connection with the so-called hoax.
who claim that an associate and personal friend of Houdini’s, knew what the
message was and had boasted of this fact at least six months before this so-called
If Ford has secured this message by any spiritual communi-
cation with the late Houdini, it would, to my thinking, be a simple matter for
him to further his claim, as well as his spiritual reputation, by reading a sealed
letter which I have in my possession, which at one time was addressed and written
I have challenged him to do this through

I have spoken to two witnesses

dini herself, the day
before, at her home
where she rehearsed
to me the details of
the seance and per-
sonally explained the
method of translating
the code.

The story that ap-
peared in the Graphic
on January 8th, was
written the day be-
fore, and its release
for publication tele-
phoned by me from
the Houdini home,
immediately on the
conclusion of the
seance.

This claim will be

the grave, if such
were possible.
The message with

the code and its trans-
lation had been placed
in a vault in the Man-
ufacturers Bank on
Fifth Avenue, with a
view to compare with
such proof.

On January 10th,
the New York Eve-
ning Graphic, in a

story under my signa-
ture, alone announced
the commiunication
from Houdini to Ford
as a gigantic hoax!
The Graphic’s expos-
ure was immediately
and vigorously chal-
lenged by both Mrs.

Houdini and Ford,
who 1nsisted that the
communication was

genttine!
Basis of Fraud
Charges

N this story I shall
give in detail the

Fhss o

7?0)'404‘1_4/5

This is a plzotoyrap/zic copy of the letter presented to
its significance is given in the accompanying article.

e
Zrisde Fow 7

Kol iy i
il G et e RpeR.

Gt 5 e

Vel @ Hoges

Miss Jaure, and
The acords of the

substantiated by Wil-
lam E. Plummer,
Managing Editor of
the Graphic and the
City Editor, Howard
Swain.

If Harry Houdini
is cognizant of events
that transpire in this
horribly beautiful
world, I am sure he
. will turn over in his
grave, unable to ig-
nore the strong arm
tactics of this Spirit-
ualistic hoax.

Houdini’s life work

was to demonstrate
that all so-called spir-
itualistic ~ phenomena

could be duplicated by
magic or human
means. For two years
Beatrice Houdini was
deluged with mail
from all parts of the
world, sent to her by
mediums  submitting
messages from her de-
ceased husband.

ftaCtS and Clrclu.m}; code spell out the word “believe” The word “answer” stands for the Al)out three weeks
BENSED  Res I letter B; “tell” represents E; “pray answer,” a combination of the first prior to the Ford
the Graphic based its and second word of the code refer to the twelfth letter L; “look” is the (Continucd on
charges of fraud. ninth letter I, ete. The code itself is subsequently given in this article, page 1203)
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Einstein’s Theories Ex-
plained and Described in
Popular Style.  Simple
Lllustrations Help in
Mastering These Most
Difficult Problems

Sizes are only relative.
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SPACE—
TIME and
RELATIVITY

By
DONALD H. MENZEL, Ph.D.

PART 1II

Gulliver’s adventures

are reasonably explained by a change in
himself.

| What Is S pace?

A Dialogue Between a Relozz‘z'bist,

A Physicist cmq’ a Layman

The Theory of Relativity

AYMAN: 1 should like to learn something about the
theory of relativity.
Relativist: Einstein’s theory of Relativity?

L: I thought there was only one theory of Relativity.

Physicist: No. Relativ-
ity has been discussed for
centuries. Einstein’s con-
tribution to the theory is
very recent.

R: Before I go into

details about Einstein’s
particular ideas, let us first
discuss a few general prin-
ciples. Take space, for ¢
instance. What is it?

L: That’s easy. It’s
distance.

P: I might be a little
more concrete and say that
space is extension. It is
usually associated with
size. This person is six
feet tall. That house is
thirty feet high.

R: According to your
definition, space cannot
exist by itself. You must
have a measuring stick and an object to be measured.

L: T can conceive of perfectly empty space.

P: 1If space were perfectly empty, you would not be there
to try to think about it.

R: 1If space is exfension, it must obviously extend from
somewhere to somewhere else and the extension must be gauged
by a measuring rod—say a foot rule. What is a foot?

L: My dictionary says that a foot is equal to twelve inches.

P: That is scarcely a definition unless we know what an
inch is. What does the dictionary say?

L: An inch is a twelfth of a foot.

R: How illuminating! That reminds me of Eddington’s
apt illustration—the incident of the clock

If ace say that an object is large compared awith another, we mean that the
second object is small compared awith the first.
bound by the Lilliputians. L:

R: Suppose, then ,that you measured with that bar, the
length 'of a room before going to bed and find that it is
fifteen feet long. If, on awakening, you should find it thirty
feet long and that every object but the rule appears to have
doubled, what would you conclude?

L: T should say that the rule had shrunk to six inches dur-
ing the night.

R: But you have al-
ready said that the stand-
ard for twelve inches was
the length of the bar. Once
N you have adopted this as a
W, © = standard it is hardly logi-

cal to turn around and

adopt something else, for

example, the length of the

room, as a standard—es-

pecially when you have

taken care to provide the

;  most rigid standard avail-
able.

L: But, according to
your statement, the ruler
has obviously contracted.

P: What if everything

else in the universe had
expanded ?
I see the difficulty.
. There is no such thing as
absolute measurement. Once we have accepted a standard,
all lengths must be taken relative to that standard.

R: Exactly. That is the first step in understanding rela-
tivity—that sizes are not absolute. It never occurred to Gul-
liver that his adventures in Lilliput might have been explained
by a change in himself. That would have been quite as rea~
sonable an explanation of the experience.

If the Universe Shrunk

Then if everything in the universe were to shrink or
currence.

Abowe, Gulliver is being

expand proportionally we should be unaware of the oc-

R: You see that our conception of the

and the time-gun in Egypt. The man in
charge of the time-gun fired it by the
clock and the man in charge of the clock
set it by the time-gun.

P: We might say that a foot is the
distance between two scratches on a cer-

] universe is not entirely independent of
ourselves. We are limited in our explo-
rations not only because of imperfect
measuring sticks, but also because our
intellects are limited. From infancy to
old age our conception of space is con-

tain bar of invar.*

* Invar is an alloy of nickel and steel, which does
not change length with temperature,

A ray of light does not travel in a “straight”
line, but is “deflected” by the gravitational
pull of the sun.

AmeaericanRadioHictary Com

tinually changing. A baby will reach
for the moon as readily as for its rattle.
When the child has learned to walk,
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If the entire universe acere to shrink in every part, exactly to one-half its present
size, we wousd be entirely unawcare of this occurrence, for all our standards of
length would be similarly contracted and no measurement could possibly detect

the change.

development of his spacial sense begins in earnest,
for it is gained only by experience. As he ex-
plores his wcrld, he learns the meaning of exten-
sion. You s2e a tiny object; experience bridges
the distance and you tell me that it is a louse.
This second factor, the mentality and experience
of the observer, is far more important than ap-
pears at first glance. Yet the earth is so small
a fraction of the universe that the experience of
any terrestrizl inhabitant must be limited indeed.

P: That is true. History bears ample witness
to the fact. The ancients who argued in favor
of a flat earth did so on the basis of their ex-
perience,

L: I do not agree with you. I think that there
are certain properties of space that exist entirely
independently of an observer—geometry, for in-
stance. I should think that two triangles congruent* here
would also be congruent at the antipodes.

R: I grant that you smay be right, but you cannot prove it.
How do you test for congruency? Remember your geometry.
The theorem starts
—“Take one tri-
angle and place it
upon the cther.”
How could you do
this if you were
here and the tri-
angles, as you say,
at the antipodes?

L: Your argu-
ment seems rather
far-fetched to me,

R: It is highly
relevant. Ycu are
privileged tc talk
about the antipodes
if you wish, but you must make the measures from wherever
you happen to be.

P: I am inclined to agree with our friend—that certain
geometrical princi-
ples hold through-
out space.

A New Geom-
etry Needed

¢ That is be-

cause you have
an idealized idea of
what geometry is.
You are taught the
subject at an early
age and, at the
time, you believe
that you are study-
ing properties of
material objects.
Not at all! Geom-
etry is concerned
with certain ideal-
ized conceptions—

/

Above is a series of circles awith radii 1, 2,
4, 8, and 16 cm. in length, etc. The 30th
circle would be as large as the earth. Our
universe is not infinite and the 96th circle is
the largest that could be drawn inside it,
Note that the larger the circle, the more
nearly does a portion of its arc coincide avith
the “straight line” at the bottom.

—_—
. * Of exactly the same
size and shape.

If we were to travel in a Jules Verne rocket projectile, in the straightest line possible,
ae should in reality be sweeping out a great circle through the universe.
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lines, planes, regular figures—that in all likeli-
hood, do not have any existence outside your
imaginat-ons.

Geometry starts with certain fundamental
axioms and postulates that cannot be proved. If
they hapoen to be false, any conclusion deduced
from them will also be false. Let me enumerate
some of them:

1. Any figure may be moved from one place
to another without changing its size or shape.

2. A straight line is the shortest distance be-
tween two points.

3. Through a given point only one line can be
drawn parallel to a given line.

L: To me they seem so self-evident as to
require no proof.

R: But are they? Do not for a moment
imagine that Euclid assumed them without try-

A man on the surface of the earth drops a rock which makes a straight line with
respect to the surface of the carth. An observer on the moon would see the rock
fall in the above dotted curve, for the man, who is at A when he drops the roce,
avill be at B when it strikes, owing to the relative motion of the earth and the moon.

ing to prove them. Ha assumed them only because he could
not prove them. Take, for example, the first one above, Here
is a piece of paper and I move it thus. Does it keep the same
size and shape?

L: That isn’t fair. You crumpled it in your hand.

R: Why isn't it fair? Your postulate said nothing about
that.

L: The postulate does not allow you to change its shape.

R: That would be a command rather than a postulate.
Would you have us rewrite the postulate thus: An object may
be moved from one place to another without changing its size
or shape, if you do not change its size or shape in so moving
it? I think we begin to see why Euclid had some difficulties in
proving it. .

P: The postulate evidently is misstated. It should read,
“Any rigid figure may be moved without changing its size or
shape.

R: T should call that a definition of rigidity—Any object
that can be moved without changing its size or shape is rigid.
And that is not the puipose the postulate was introduced for.,

P: In that case, geometry seems to lose its concrete signifi-
cance, for no object in nature can be moved without deforming
it. The most rigid steel bar must yield to some slight degree
under the touch of
a feather, nor will
it ever fully recov-
er from the opera-
tion.

When is a Line
“Straight”?
; That is just
the point T
wished to make!
Geometry is. not
concerned with na-
ture. It deals with
abstract properties
alone. Now take
the second postu-
late, which to me is
particularly objec-
tionable. How
would you tell
(Continued on

page 1196)
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Motor Hints

Conducted by
GEORGE A. LUERS

Valuable pointers for the car owner assist in keepz'ﬂg the auto in condition

Simple Tests for Oils and
Gasoline

SIMPLE test to determine, by

A comparison, the fluidity of va-

rious brands of engine oil, which

tests can be made readily by the owner,

consists in placing a drop of each oil on
an inclined piece of glass.

The glass is located in a cold place,
and a drop of each oil is placed near the
upper edge. The oil which flows the
farthest is obviously best suited to win-
ter lubrication purposes in the automo-
bile engine. Those oils which congeal
and refuse to flow are better suited to
hot weather operation.

In the use of gasoline, the most de-
sired condition is that the gasoline will
leave a minimum of soot to foul the
plugs and increase the carbon.

A simple test of gasoline for the
owner is that of filling several old tea-
spoons each with a separate grade of
gasoline. They are lighted with a
match and allowed to burn out. The
gasoline which throws off the least soot
and leaves the least deposit of soot in the
spoon has the most desirable qualities for
use in the engine.

While these are crude tests, nevertheless
the owner will find them advantageous by
reason of their simplicity.

Improving the Breather Pipe

In the spring it is noticeable that much
oily dirt has accumulated under the engine
hood. This is especially true where the
cold weather has in-
terfered with the
frequent cleaning off
of the engine. Prac-

- &\\‘\\W\\\\w«s\\\\»w
—

e SN

Above—A, gravity test; 1, glass; 2, drops of
oil; 3, block; B, gasoline test; 4, spoons.

DO YOU KNOW

Where a small accumulation of
carbon in the engine causes a
knocking, the simplest remedy is
to use two cylinder head gaskets.
No mechanical changes or addi-
tional work is required to adopt
this repair.

owner, as shown in the lower section of
the sketch. This was made by fitting a
sheet metal tube into a pipe tee, arrang-
ing the covering cap above this and
from the horizontal part of the tee, car-
rying a metal tube rearward and down
under the floor boards.

By means of this, all oily vapor,
fumes and dirt is kept out of the area
under the hood.

These methods are easily adopted and
well worth the consideration of the
careful owner.

Straightening Axles

When the car skids badly on the slip-
pery pavement during those difficult
driving days of winter, the front or rear
wheel comes up suddenly against a
curb. The result is a sprung rear axle
shaft or a damaged front wheel spindle.

One of the methods available to the
individual car owner for straightening
out the bend is that shown in the at-
tached sketch.

Place the car in the door of a brick
building in the position shown to bring the
sprung axle in line with the bricked-in
opening.

After revolving the axle, in the case of
a rear wheel bend, so the upper part is the
high section, block with a+four by four or
a two by four. Use a heavy car jack un-
der the axle and lift this until the axle
springs back.

In the instance of a front spindle bend,
place the prop either on the outside end or
above the spindle joint, depending upon
whether it is bent up or
down. The jack is
placed on the opposite

tically all of this is
due to the oily fumes

which escape from

the engine breather
pipe, which is car-
ried rearward by the

fan to deposit on the
cylinders and on ad-
jacent parts. This

collects the dust and
dirt.
A simple method

used by one owner is
shown in the upper

end.

Under no circum-
stances drive with a
sprung axle. The bear-
ings will quickly break
down, apart from the
tire damage that re-
sults.

Quick Removal of
Cotter Pins

The time for adjust-
ments, replacements of

part of the attached
sketch. A sheet iron
extension was made,
fitted into the filler
opening and carried
up above the top of
the engine. The cap
was fitted into this
extension.

A more commend-
able but more exten-
sive fitting was ar-
ranged by another

Above—1, elevating the breather pipe; 2,
cap; 3, metal extension; 4, the metal tub-
ing; 5, fitting for cap; 6, gases exhaust un-
der car floor; 7, pipe tee; 8, section to fit
breather opening; 9, sheet iron tube;
10, clip.

bushings, removal of
lost motion in bearings
and other repair work
on the car depends upon
the facility with which
nuts and bolts can be
removed.

Obstinate cotter pins
cause much delay, es-

AmericanRadioHictary Com

In the above illustration, A shows a
method of straightening a sprung rear
axle; B, view of awork facing entrance
of garage; 1, awood beam; 2, jack; C,
straightening sprung front acheel spin-
dle; 3, awooden support, and 4, jack.

pecially when cotter
pins are in awkward
places such as in the
crankcase of the en-
gine.

(Cont. on page 1212)
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A ONE-MAN SUBMARINE

«Taxi-Sub” May Be New Usnder-
Sea Terror---Has a Cruising
Range of Five Hours

By FREDERICK C. JONES

THE “taxi-sub” opens up an entirely

new phase of naval warfare, for many

factars lacking in the larger subma-
rine have been added to the “taxi-sub.” The
points in its favor being: low cost of con-
struction, unlimited cruising range, a
smaller- target, less vulnerability, and abso-
lute safety to the operator.

Disadvantages of Present-Day
Submarines

HE risks attendant on the old type of
submarine renders it sometimes difficult

to secure a highly satisfactory crew, and so
far entirely reliable life-saving equipment 1s
lacking. The submarine is large in struc-
ture and easy to hit, it cannot move about
and be handled with the ease the comman-
ders would like and the time taken to sub-
merge and disappear is far too long. It is
also a good target, for even when sub-
merged its water disturbance betrays its
presence, to say nothing of leaking oil and
hydrophone equipment on enemy ships.
Except in a few rare instances, the cruis-
ing range of the submarine is limited to a | ’

few days from its base and very few can /
undertake a long voyage. This, coupled with ' f
the enormous cost of building, upkeep and : | H
payment of crew, still leaves. much to be S 13 y
desired. : ti
The “Taxi-Sub” et f

D l OW with the “taxi-sub” none of these : 4‘
disabilities prevail, all former sub- g i

marine difficulties have been studied and the

inventor claims to have achieved as near per-

fection as practicable, with the one-man sub. : 1

In the illustration below, 1 is the torpedo door;
2, the antenna; 3, lifting ring; 4, electric con-
trols; 5, jack plug; 6, port; 7, went; 8, door;
9, diaphragm; 10, electric controls; 11, man-
hole; 12, went; 13, antenna; 14, lifting ring;
15, air tank; 16, emergency tank; 17, batteries;
18, ballast tank; 19, valve; 20, air tank; 21,
emergency air tank; 22, release bolts; 23, buoy; :
24, weight; 25, battery; 26, spring; 27, 1or-  dbowe is the cabin or tapering cylinder
pedo; 28, valve; 29, bailast tank, and 30, air released from ihe sub.
tank.

- - AmericanRadioHictory Com

The small submarine aill carry torpedoes and

can creep close to a ship without being noticed.

The above illustration shows a one-man sub-

marine which has launched a torpedo at a
battleship.

This little craft measures 30 ft. in length
with 5 ft. 6 in. beam and is 8 ft. high at its
tallest part; this renders it extremely por-
table and two or more can be carried with
ease on the average battle cruiser, and, being
entirely operated by one man, a great saving
in personnel is effected, thus leaving more
men for other duties.

Cabin Release

1E great feature is the cabin release,

which acts as a life-saver for the oper-
ator. should his craft sink or be disabled.
This release is operated by three different
methods : by the hand lever, which is worked
by the hand of the operator at his own will;
next comes the “Deadman’s Control,” oper-
ated from the seat, should the man faint or
become injured, for it is certain he could not
remain on the seat which is just sufficient to
rest upon, and as soon as his weight is re-
moved, springs close the contacts and the
cabin is released. Next is the diaphragm
release. This operates at specified depths
which can be set, so in the event of the craft
getting below a safe working depth, the
contacts close. Thus we have three methods
of safety that cannot fail.

The cabin itself is a tapering cylinder
which contains the operator, all switches,
radio apparatus, and a compressed air tank.
It is weighted to insure its floating in an
erect position and has no connection with
the main shell. All controls which are elec-
tric throughout pass through a large jack
which plugs into the cabin after the oper-
ator is snugged down.

Position Buoy

ELOW the cabin is a small buoy and
several hundred fathoms of cable,
which, after the cabin is released, would
float to the surface and indicate the position
of the “taxi-sub” as she rests on the bot-
tom. If she was in a safe working depth,
divers would then salvage her or if in a
greater depth she could be.grappled, as lift-
ing rings are fitted fore and aft; this would
permit liftihg the vessel bodily, which would
be impossible with a larger vessel.
The release action consists of a double-
(Continued on page 1211)
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EVEN ANMONG THE
SAVARGES, WHEKE
WOMEN DO RLL THE
LABORIOUS WORK,
WONM AN /1S 30%
NMUSCULARLY WERKER

e WO LY

-l i\ B
fy ol b\
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It has never becn questioned that the
average woman is inferior muscularly
to the average man. This difference
amounts to about 30%. This inferiority
is not the result of any social disability,
as it is found even among those sav-
ages where hard work is the lot of the
female. This is a sex-linked disparits.

ROBERT KINGMAN
MD,

F.ACP.

combinations? Which will win in the race for strength
between the two sexes?

Medical men are putting their stamp of approval on the
back-to-nature movem®nt in underwear. Victory, they believe,
will be to the sex that adopts a next-to-nothing policy, and not
to the one that carries the hcaviest protection against the
weather.

At a convention of physicians it was recently stated that
our American women are today in better physical condition
than our meen. One of the chief reasons for this state of
affairs is the fact that women do not wear too many clothes,
especially in summer, Because their garments are relatively
light in weight and light in color, their bodies receive a far
creater percentage of the ultra-violet rays of the sun than do
those of the so-called stronger sex.

Men are almost completely covered from head to foot with
darker clothing of heavier weight which insulates them from
these healing and strengthening rays. There are other causes,
as well, that are operating to bring about not merely physical
equality between the sexes, but even, according to many authori-
ties, physical superiority on the part of the women. Ivery
day woman is demonstrating that her traditional inferiority
in muscular endurance is a thing of the past. She plays ten-
nis from sun-up to sun-down, she competes in long swims in
icy water and she survives the trying conditions of continental
flight without turning a hair.

Centuries ago man imposed his will on woman through sheer
force of muscular strength. Until recently he has done his
best to promote the idea that he was her superior in every
way, mentally and physically. Now, however, that woman has
the time and the energy to inquire more closely into the facts
in the case, she has inaugurated a campaign to discourage
the pretensions of her lord and master.

Is Woman Weaker?

S it true that woman has always been the weaker vessel?
What are the physiological facts? Here are some of them:
To commence with, woman lives longer than man, and while
she lives, she is tougher. This is no accident of nature, but
a wise provision for ensuring race preservation. An excess
mortality of five or six millions of men during war, is of little
moment to mankind in the long run. The sudden demise of a
similar number of women, would be quite another matter and
one which should give pause for thought to our friends in Rus-
sia and elsewhere, who are training and arming their women-
folk for use on an equality with men soldiers in the next
“last” war.

Then, too, nature, recognizing that woman plays a far more
important part in the business of reproduction than man, has
made her better able to stand wear and tear.

Despite popular belief in her fragility, woman’s physiological

SILK stockings and thin undies, or wool socks and heavy

processes are less
deleteriously ai-
fected by periods
of intense strain
than those of
man. She has less
difficulty in ad-
justing herself to
privations  and
hardships, when
these are inevi-
table. She con-
tracts disease less
readily than man,
and is less detri-
mentally affected
by exposure.
While she needs
on the average a
little more sleep for maximum efficiency, she reacts more
quickly and with less exhaustion to prolonged sleep deprivatica
than man. Her superiority in the matter of enduring pain and
in rapidity of convalescence after shock and hemorrhage, are
matters of common knowledge.

In order to arrive at just results in making comparisons
between the sexes, individuals must be chosen weight for
weight and height for height; a precaution which, as we shall
see farther on, serves also to explode that ancient bugaboo of
sex difference in brain weight.

While it is well known that men engaged in certain occupa-
tions have a diminished life expectation as compared to that
of the average woman, it is not generally realized that in a
comparison of the two sexes as a whole, the female shows a
decided superiority over the male in point of mortality and
longevity.

At equal ages widows are more numerous than widowers.
The average length of life of woman is a little longer than
that of a man; and of ten centenarians, seven are wotnen,

Man is Weak

HI {eebler resisting power of man to death appears from

the very beginning; that is, from the very moment when
sex is determined, and consequently, before birth. There are
more still-born children of the male than of the female sex;
and, although the total number of male children born is greater
than the number of female births, the subsequent mortality is
greater. In England, for instance, in 1913, 104 boys were born
to every 100 girls. During the two following months, 132
boys, and at the end of the year 125 males, died for every
100 females. The female sex thus predominates in its re-
sistance to mortality at all ages.

That the superiority in endurance of women over men

o=

The rays of the Sun cast their beneficial

rays upon women more than men. The

reason is thal aomen’s garments are
lighter in both weight and color.
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In England in 1913, 104 RATIO AT BIRTH
boys were born to every S7EN e
100 girls. At the end of 4 ‘

the first two months 132
boys died to every 100
girls, and by the end of

the year, the ratio of
deaths was 125 boys to 4
100 girls. s
B
betrays a definite purpose on 104 BOYS 100 GIRLS
the part of nature is strik- Birth

ingly borne out by tests on

animals which show that un-

der favorable conditions 100 males may be born to 100 fe-
males; but that the ratio may fall to 80 and even 60 against
100, when these favorable conditions are rendered unfavorable.
The males, therefore, are decidedly more sensitive than the
females to unfavorable alterations in conditions bearing on
the struggle for existence.

The evidences of woman’s inferiority so far enumerated
depend upon the necessities of the reproductive function; they
are readily admitted by mar, and are, therefore, as a rule,
no particular source of pleasure to woman. For woman is
at all times peculiarly averse to any estimate of her value
based on her importance as a factor in the art of creation.
As far as equality is concerned, woman is more concerned
when aspersions are cast upon her brain power than upon
her brawn. In comparisons of the sexes she would like to be
found superior, or at least equal, in a field in which she has
no natural and admitted advantages.

Science, in the form of mental tests, does indeed, support
her claim to an equality in the matter of intelligence. No
significant differences in mental capacity have been found be-
tween scheolgirls and schoolboys, or even between adult men
and adult women. Unfortunately, intelligence tests are ap-
plicable only to certain parts of the mental life: memory,
imagination, comparison, judgment and in acuity of percep-
tion and fineness of discrimination of the sense organs. Other
factors enter into the sum total of intelligence for which no
reliable tests are as yet available.

Glands Make Achievement Possible

O adequate tests of the dynamic aspect of mind—inter-

est, persistence and particularly, energy—have as yet
been devised. Intellectual abilities without motive power are
as useless as a steam-engine without steam. The motive power
behind the mind is energy, and energy is not generated in
the brain itself, but is derived from accelerators in the shape
of the internal secretions of the endocrine glands. Many a
man of vast achievements and reputed genius owes his suc-
cess merely to a surpassing energy mwotivating a mediocre
brain.

Little is to be expected from a person finely gifted intellectu-
ally, if he De not also well equipped with energy-producing
glands. Tt cannot be assumed that equal life achievements
will result from equal mental abilities. The talents of the
artist, withcut a driving force of ceaseless application, are of
little use.

If it is true that woman’s mental performances, as is
sometimes asserted, are inferior to man’s, there is good rea-
on for believing that the disparity is dependent upon differ-
ences in glandular endowment, and consequently to the fac-
tors of energy and application, rather than upon any differ-
ence in the capacity of her brain cells or in the weight of
the brain itself.
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MORTALITY
NMIORTALITY

132 BOYS 100G/IRLS

Two Months

/25 BOYS

One

/100 GIRLS

Year

Ratio of Brains Alike in Male and Female

HE stock argument of the advocates of female inferioritg

has long been the gross anatomical difference in weight
between the average male and female human brain. If a
hundred male brains and a hundred female brains are selected
at random and weighed, the average weight of the male brain
will always be greater than that of the female.

There is also a constant discrepancy when the weight is
compared age for age. Between the twentieth and the forti-
eth year the female brain averages 144 grams less in weight
than the male brain; between forty and seventy, it is less
by 154 grams; and from seventy to ninety years, there is an
average difference of 164 grams. The difference obtains
in infancy, increases during the growing period, and is
maintained in old age.

This inequality, however, completely disappears when the
figures are subjected to correction for body weight and
stature. It then appears that the female brain weighs exactly
the same in proportion to the weight and height of the body
as the male brain. Weight for weight, and height for height,
the woman’s brain contains the same number of brain cells as
a man’s and weighs the same number of grams.

Women Muscularly Inferior

HAT woman is on the average inferior to man in muscular

strength has never been questioned. The difference amounts
to about 30 per cent. This inferiority cannot be referred to
any form of social disability, for it is found among savages
where hard labor is the lot of the female sex and among apes
and all the other species of the mammalian class to which man
belongs. The difference between the two sexes in muscular
endowment is therefore an undeniably sex-linked disparity.

Actually, then, woman appears to be eitlier the equal or the
superior of man in all respects save energy and muscle. The
disparity in energy depends upon dissimilar glandular endow-
ment. The inferiority in muscle is in some way directly related
to sex, and therefore in all probability is likewise dependent
upon the internal secretions of the ductless glands.

Is it reasonable to suppose that such fundamental differences
can he overcome and bred out? In the light of recent advances
in our knowledge of sex determination, it is not only possible,
but highly probable. Sex in chicks and tadpoles can be experi-
mentally reversed at will; in the former by extrication of one-
half the generative organs, and in the latter Dy subjecting the
immature frogs to opposite extremes of temperature.

Experiments of this sort will certainly lead in time to pre-
natal determination of sex in human beings. Sooner or later,
when boys are wanted, boys will come; and when girls are
looked for, their names may be chosen without fear of a misfit.

Post-natal reversal of sex offers no difficulties even now.
Extirpation of certain glands in  (Continued on page 1178)

Woman is the superior of
man from the standpoint
of longevity and at equal
ages, widows are more
numerous than widowers.
Out of every ten centena-
rians, seven are women.
The feebler resisting
power of man to death
appears at the very be-
ginning, or from birth.
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1 MINUTE OF ARC=
WIDTH MAN'S FACE
SEEN 1 MILE AWAY

A minute of arc is equal to aidth
of a man’s face seen one mile away.

ESSRS. AIRY and
I\/I PRATT, heads of the
British India Survey,

back in the eighteen-fifties,
found themselves in seven
troubles. They knew the lati-

tudes and longitudes of their
stations, with an error of only
a few yards. They had tri-
angulated between them with
an error of only a few feet.
But the two methods failed to
agree, sometimes not within
half a mile. Moreover, there
seemed to be no rhyme nor
reason to the way the dis-
crepancies fell out.

The trouble, apparently, was

Science and Invention.

Vast Amount of Evidence Indicates That All T S
the Lands Are Floating A
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Is the Land
Afloat?

By E. T. BREWSTER I

1 OZ. WEIGHT
HEAVIER OVER SEA
THAN OVER LAND

An ounce aweight is too heavy in
some localities and too light in
others.
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A sm.all.moun!ain mass has enough
gravitation to attract a plumb bob.

pulling the plumb bob northward, and so throwing the lati-
tudes too far south? Or what is the same thing, were not
all the level surfaces tilted up slightly on the north?

That proved to be the fact. But it took careful work to
prove it; for a mile of distance corresponds to only a minute
of arc—and a minute of arc is the width of a man’s face
seen a mile away. A geodetic survey works down to the
sixtieth part of this small angle.

Later, toward the end of the last century, the same sort
of factsyappeared also in surveys of other regions—among
them, thise United States. It now appears that even a
fairly smll mountain mass has enough gravitation to pull
a plumb Pob toward it and make latitudes—and also longi-
tudes—come wrong.

By that time, however, the same problem was being taken
up by another method.

Everybody knows that
what causes a clock to keep

mostly in the latitudes.

Latitude is, of course, angular distance, measured in degrees,
north or south of the earth’s equator. But latitude cannot be
measured directly, because while one can always see the place
where he is, he cannot see the equator to measure from it.
Neither can he see the pole, get the angle from that and sub-
tract from ninety degrees.

The method, therefore, has to be indirect. One locates, by
various devices, the point in the sky directly overhead. Ons
locates the pole, close to the pole star. .The angle between the
two subtracted from ninety degrees is the latitude. A primitive

MOUNTAINS AND LAND UP
BECAUSE THEY ARE LIGHTER

time is the pull of the earth
on the swinging pendulum.

Naturally, the harder the
earth pulls, the faster the
clock will run. Conversely,
the faster the pendulum
swings, the harder is the
‘| earth pulling on it. One

has, then, only to time the
| swing of the same pendulum
at different points on the

method would be to hang a
weight on a string, lie down
under it, sight up at the zenith
straight up along the string
and take the angle between
the zenith and the Pole Star.
The sailor man really does the
same thing when he “takes the
sun.” His sextant measures
the angle between the sun and
the horizon. But the horizon
gives him a level ninety de-
grees from the direction of
the plumb line. The position

PINE FLOATS

HIGHER 5 MILES

HARDWOOD

N (754
L"&h\ I§ ’

————ad

A~

‘| earth, to find whatever local
differences there are in the
The reason awhy the continents are earth’s gravity. .
up in the air is because they are A vast amount of this sort
lighter than the ocean floors. ©0f thing has been done—and
with extraordinary accuracy.
What counts is the time of one swing. But if we time
ten thousand swings with an error of less than a second for
the whole series, the error for a single swing is very small
indeed. So the pull of the earth’s gravity is measured down
to the thousandth part of one dyne. The dyne is a little
more than the thirty-thousandth part of an ounce!
So we know the force of the earth’s pull at some thousand
different stations with an accuracy of the general order of

of the sun in degrees from the

the thirty-millionth of an ounce. As it turns out, what

equator is given in the alma-

The reason why mountains are
high can be illustrated as shown

ought to be an ounce weight, at certain spots on the earth,
is off by the three hundred-thousandth part of this not

nacs for every day in the year. T
A little arithmetia gives the
latitude.
All latitude, therefore,

hangs on the direction of
the plumb line, found for
the most part in practice by
getting a level and taking
ninety degrees from it.

It occurred to Messrs.
Pratt and Airy that their
trouble might be with their
plumb line. They were on
the great plain of India.
North of them lay the vast
mass of the Himalayan
Range. Might it not be
that the gravitation of this
enormous body of earth was

Sixty miles below the surface of
the earth is a layer of basalt.

especially ponderous mass. From this as a maximum, the

errors run down to nothing. But the ounce weight is too
heavy in some localities, too light in others. Rarely is it just
right. One needs to watch his grocer. Who wants to pay for
a bag of sugar and find it a grain shy?

After this sort of thing had been done, with this extraor-
dinary accuracy, at all sorts of places over the earth, certain
most remarkable facts began to appear. The same ounce weight
is just the least bit heavier over the sea than over the land.
The same ounce weight is just the least bit heavier over low-
lands than over mountains. Airy and Pratt had found the
same thing in India in another form. The Himalayas pulled
their plumb lines out of vertical—but not so much as should
be expected from their size.

This can mean only one thing. The crust of the earth under
the ocean is heavier, cubic mile against cubic mile, than the
general run of the land. The lowlands are heavier, bulk for
bulk, than the high country, (Continued on page 1210)
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Zooming to Red Victory!

-

HIRLING, flashing through the sky in a battle Other stories by Harold Cruick-
over the lines, Dan Grail mistook his com- shgnk, Benge Atlee, Frederick C.
manding officer for an enemy, and unloosed his Painton, Arthur Guy Empey and
machine-gun before discovering his error. But that Douglas E. Lurton also will de-
wasn’t all. You will be enfiladed by thrills in light you.
The Suicide Air Patrol
By RAOUL WHITFIELD {; <Y ,/j
7 ) o At/
In the APRIL APRIL The Suicide |
. ISSUE Air Peirol |
Z  STILL

.~ ONSALE.

I~ MAY ISSUE

X - ON SALE
DN NG APRIL 10
= = (& O
= ///MN\ Send $100 (bill or stamps) and BATTLE
r e LQ\\\\ STORIES will be mailed to you for the next
five months, Address BATTLE STORIES
The popular magazine of thrilling war tales of the MAGAZINE, Fawcett Publications, Inc.,
Army, Navy and Marines Robbinsdale, Minn.
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“Those Who Refuse to Go Beyond Fact Rarely Get as Far as Fact” - - HUXLEY ‘

UMAN beings, in their arrogance, fre-
quently take the stand that there is nothing
greater in the entire universe than human

civilization.

It may appear fantastic to some of these good,
but misled people that there actually are in exist-
ence civilizations far greater than that of which
we boast to-day.

Anyone who has studied ant life, for any length
of time, must have come to the conclusion that
here we have to do with group intelligence of the
most amazing, as well as highest, order. Human
beings, despite their self-glorified civilization, are
far behind ant civilization, for instance, in such
things as government. In the ant State, every-
thing is for the State, nothing for the individual.
No matter what occurs in the ant State, it is al-
ways uniformly for one, and only one, purpose,
and that is for the good of the State. Can as
much be said for human civilization?

It is true that we have our sciences, our elec-
tricity, our astronomy, our medicine, our litera-
ture, and what not; and we advertise these things
as a proof of our superiority. The ants, on the
other hand, can get along without these things
very nicely, and in the end are, perhaps, better
off for not having them. There is even a chance
that the human race, once it has progressed suffi-
ciently, will be able to get along without these arti-
fices as well.

As the human race becomes more enlightened,
it begins to drop many unnecessary things that
once were considered highly necessary. Once
upon a time, it was a matter of life and death if
you did not possess a club in order to ward off the
wild animals, and in order to provide enough to
eat by killing them. People nowadays do not run
around with clubs any longer, because the advance
of civilization found these implements of no {fur-
ther use.

On the other hand, the human being still finds
it necessary to provide himself with an immense
array of tools and implements in order to pursue
his peaceful, as well as wartime, occupations. The
ant, possessing a higher civilization, finds it pos-
sible to discard practically all tools and imple-
ments, and do as great an abundance of work as
the human being does.

If you ask the average human being to build a
concrete skyscraper, or to manufacture a first-
class paper, he would scoff at the idea if you asked
him to do so without tools of any kind. Yet, the
ants build concrete skyscrapers, far greater in pro-
portion to their size than human beings do, and all

ANT CIVILIZATION

By Hugo Gernsback

without tools of any kind. Thus the South Ameri-
can ants build an ant hill which often reaches the
lheight of 25 feet. This, in proportion to the ant,
is really a tremendous structure, because it is pre-
cisely 2,400 times greater than an ant standing up.
In proportion to a human being, we would have to
build a skyscraper at least two and a half miles
high, a thing that no human being has ever at-
tempted. Furthermore, the concrete used is as
good, or better, in quality than we human beings
have to-day, and what is far more important, it
contains no steel frame, yet it has vast intercom-
municating chambers, corridors, halls and what
not, for the huge community, running into the
hundreds of thousands of ants.

A certain species of ant make a very high class
paper, which is real paper, by a process little un-
derstood by us, and without using any tools what-
soever, '

There is hardly any of the peaceful pursuits
that the human being lays claim to that the ant
cannot do equally well. For instance, the agricul-
tural ant grows a number of things, which are
later regularly harvested; and among others, they
grow a small variety of mushrooms in their under-
ground caves.

They manufacture a very high grade of honey,
which they store away, not in casks, but in the
abdomens of their fellow workers. These abdo-
mens become of such a tremendous size that they
are sometimes twenty or thirty times the size of
the ant itself, and the ant who thus is made to
store the honey, becomes incapable of moving
about and hangs head down {rom the ceiling in
one position, through practically the rest of its
life, for the good of the State.

As is well known, nearly every ant colony keeps
its own cattle, and herd these cattle the same as
we do. Certain plant lice, called Aphids, are regu-
larly milked by the ants, who tend the cattle and
keep them in captivity the same as we keep our
cows. They even huild fences and other enclosures
to keep their cattle from straying away.

As for communication, our much vaunted radio
and wireless are probably quite primitive when
compared to ant communication. How the ants
communicate with each other, and even over con-
siderable distances, no one seems to know; but
that they do communicate, no one can doubt who
has observed ants for any length of time. What-
ever the communication is, it is as rapid in peace
time as well as in wartime. The message is in-
stantly received and obeyed. What sort of waves
are used by the ants we do not, as yet, know.

Mr. Hugo Gernsback speaks every Tiesday at 9.30 P. M. from Stations WWRN'Y (297 meters) and 112X AL (30.91 meters) on various scientific subjects.
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THE ORIGIN OF MAN

By PROF. HERDMAN F. CLELAND A.B, Ph.D.
Second of a Series of Articles on Evolution
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Genesis and our instinctive feeling

of superiority over other animals, the
theory of evolution would have caused lit-
tle stir in the religious world. But even
this feeling of superiority is the result of
It has caused tribes and peo-
ples to enslave and kill alien peoples and
by so doing has resulted in the survival
It is but one of
the many qualities that has made man

IF it were not for the first chapter ot

evolution.

of the more powerful.

the master of the universe.

The scientist who can disprove the
theory of evoiution will stand out as one
of the great men of his time, and many
a man has begun a study of biology or
geology with the hope that he might be
that man, but every one has found the
theory so strong that no intelligent
person who has a knowledge of the

facts of biology, geology, or bot-
any, can fail to accept it. Most
students of the subject now
rightly hold that evolution is a
fact, not a theory.

Study of Fossils

NE of the most remarkable

things, brought out by a
study of fossils, is the fact that
as one goes further and further
back in time, animals of every
kind become more and more
simple.  The present striking
differences in the appearance of
the horse, elephant, camel, and
rhinoceros, for example, become
less and less marked until such
differences disappear, and the re-
mote ancestors of these unlike
animals were so nearly alike
50,000,000 years ago, that it is
difficult or impossible to differ-

I

Prof. H. F. Cleland, A.B., Ph.D., Dept. of
Geology, Williams College, Massachusetts,

N the March issue of this magazine we

presented the first article dealing with
the evolution of man, written by Dr.
Samuel C. Schmucker, Ph.D., Sc.D. The
present article has been written by an emi-
nent expert who treats the subject in a
popular manner. The third article will
appear in the May issue and 'uas been pre-
pared by Dr. Ales Hrdlicka, of the U. S.
National Museum, at Washington, D. C.

that all these diverse animals were slowly
evolved from little, insignificant ancestors
possessing no marked peculiarities.
It is natural that we should be more
interested in the origin of man than in
that of any other creature.
cal records have been the prized chron-
icles of almost every people and tribe.
Man’s body has been called a veritable
museum of antiquities, and because of
this we carry about with us a genealogi-
cal record, that goes back hundreds of
millions of years.
science that this is true hecause it makes
it possible from a study of the body to
learn a great deal about our remote an-
cestors.
lectual curiosity, it is not so fortunate
for our health, since some of our use-
less organs and structures cause dis-

Genealogi-

It is fortunate for

Although satis{ving our intel-

ease and even death.

Human Embryo

N one stage in the develop-

ment of the human embryo
the tail is longer than the legs
and there are muscles for mov-
ing it. Some of these muscles
disappear and others are devel-
oped to support and control other
organs. The tails of animals
are put to two uses, the free or
external part is for many pur-
poses, but the root of the tail is
always associated with the vis-
cera and to it the end of the
intestine (rectum) is attached.
An external tail has disappeared
from the body of man and the
apes, but a short tail composed
of three or four vertebrae (the
coccyx), is of great importance
as it, with the hip bones, forms

entiate between them. If the

a sort of basket to hold the vis-

record were more complete there
is little reason to doubt that a
common ancestor for all these diverse forms would be found.
The American Muscum’s expedition to Mongolia has recently
found the fossil skulls of several kinds of small mammals.
Some of these not only combine the characteristics of later
insect eaters (insectivores) but of primitive flesh eaters (car-
nivores) as well, and give us a picture of animals from which
sprang such animals as the lion, the horse, the elephant, the
camel, the swift deer, the stupid rhinoceros, the huge whale,
the monkey, the ape, and man himself. Such a conception is
one of the most wonderful that has come to thinking wman:

cera. Why this should be, is
evident on the assumption that
man’s upright position was gradually acquired. Moreover, the
muscles of the hips, which act on the tail, had to bear the
steady burden of the abdominal viscera. This they could not
do and move the tail. Thus it is clear why man and the apes
are tailless.

Again, in the six months human embryo the entire body, with
the exception of the palms of the hands and the soles of the
feet is thickly covered with somewhat long, dark hair. As the
hair is shed before birth, its only purpose seems to be to prove
a descent from hairy animals.

ey
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The figure above shows how, theoretically, the

fin of some of the ancient Devonian lobe-finned man.

This shoaws the next stage in the progress toward
For the first time legs appear.

Above is the skeleton

The ani- of the fin of the fish

shown at extreme

mals (amphibians) breathed by gills early in ¥
eft.

fishes changed into a foot.
life, but by lungs before maturity.
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Man’s superiority to all other animals lies in his brain.
But when one attempts to find the differences between
human and animal intelligence he encounters great dif-
Giculty. Even a dog, which is low in intelligence, has
many human qualities: his depth of feeling and emo-
tion, the knowledge he acquires by experience, and his
sympathy and intelligence. It is less than that of a
child, but it differs from man’s more in degree than in
quality.

Tracing Our Ancestry

T comes as a surprise to learn that as we trace our an-
cestry back, the men and women of the ages of iron
and of bronze, in Lurope, Asia, and Africa, were so
like the peoples of to-day that they are readily classitied
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A photograph of the skeleto.:«
of animals to show why man
aalks upright appears here.
The first is an early amphib-
1an; the second, an early
mammal-like reptile; the third,
the skeleton of a modern opos-
sum, awhich shows the next
approach to an upright posi-
tion; this animal is not in the
line of man’s ancestry. Next,
5 a skeleton of a lemur, then,
a chimpanzee, and lastly, the
skeleton of a modern man.
This group is adapted from
one by Dr. W. K. Gregory, in

into the principal types which are living now. Even
in the new stone or neolithic age (5000-2000 B.C. in
Europe), before man knew the use of metals of any
kind except native copper, the people were so like our-
selves, that if they were living now and were dressed
in the styles of today, they could walk our streets with-
out exciting more comment than we would ourselves.
Their bodily form and their features were the same as

now ; some were good to look at, some were homely, some were
tall, and some were short. DMoreover, the people of the new
stone age were probably as intelligent as the people of today.
They had made the great fundamental inventions: agriculture,
domestication of animals, weaving, pottery, house-huilding.
How long would it take our descendants to make these discov-
eries if the babies of the world of to-day grew up in ignorance
and had to rediscover them?

When we go back still further—to the old stone age, paleo-
lithic—when man had not yet even learned to grind his stone
tools, and knew nothing of agriculture, the domestication of
-animals and all the inventions which accgs.pany these, we find
the same species as our own, Homo sapicus. These people, Cro-
Magnon, Predmost, and others, were hunters, but sonie of them
developed a realistic cave-art that is the delight and wonder of
artists. Not a great many skeletons of these people have been
found, but those that are known show that the race was highly
intelligent. The best evidence at present indicates that these
people entered Europe from Africa and Asia not more than
sbout 14,000 years ago. MMen and women of our type have lived
in Europe for at least 14,000 years and in Asia and North
Africa somewhat longer.

Neanderthal Men

EFORE people of our kind inhabited Europe, that conti-

nent was sparsely populated, as was Asia and Africa, by
men of quite different aspect. These are called the Neander-
thal peoples. The Neanderthal men were small—about five feet
four inches tall—with heads larger in proportion to the size of
the body than ours. Their sloping shoulders were stooped and
their thick, bull necks were bent forward in the same curvature
as the back, that is, in an ape-like posture. Their legs were

the American Museum.

stout and bent at the knees and hips, giving them a shuffling,
awkward gait. The general impression was of a creature of
low intelligence, notwithstanding the large brain, and of great
physical strength. A shaggy covering of hair which probably
covered the body increased the hrutish appearance. The great
size of the brain, which exceeds that of modern Europeans,
was due to a great development of that region which was prob-
ably concerned primarily with the mere recording of the fruits
of experience, rather than with the acquisition of great skill
in the use of the hand and the attainment of the sort of knowl-
edge that comes from manual experiment.

If one may assume that the peculiar flint implements with
which some of the skeletons of this race are associated in every
case were made by these people and by no others, the Neander-
thalers ranged widely: from Mongolia to India and Mesopota-
mia, and over a large part of Africa and Europe. Most anato-
mists think that the Neanderthal race is not in the direct line of
our ancestry, but was one of a number of species of man that
for a time was successful, but was eventually crowded out by
the more capable type to which we belong.

Piltdown Man

S we go further back in time, the evidence becomes more
and more fragmentary. A jaw deeply buried in gravels

at Heidelberg, Germany; a broken skull and lower jaw from
gravels in Eastern England, at Piltdown, are different from
any others known. The Heidelberg jaw is very heavy, and
has no chin, in this respect differing from that of modern man.
But the canine or dog teeth are no longer than the other teeth
of the jaw and do not fulfill our conception of a bestial creature.
The Piltdown skull, which has been called the “Dawn Man,”
is very thick but the jaw (if it (Countinued on next page)
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Skeleton of ancient am-

phibian’s foot; and of

lobe-finned fish’s fin at
B, for comparison.

Abowe is a restoration of an ancient amphibian
(Eryops). It is so poorly constructed that the
body is not raised above the ground.

After Osborn’s ‘“The Origin and Evolution of Life.’®

In the next stage we find an animal (Seymoria)
that had lungs when born and which could raise
its body from the ground and run swiftly.
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belongs to the skull) is light
and does not have a chin.
“Ape Man”

TILL earlier is the so-
called “Ape Man,” or

Prof. W. D. Matthew's restoration of the famous Ape-man
avhich, though it may not be directly ancestral to man, is of
great interest as it is the carliest man-like creature known.

Pithecanthropus crectus, portions of the skeleton of which were
found in Java, associated with the bones of extinct animals
which date the deposits as Pliocene, an epoch in the earth’s
history which closed more than a million years ago.

A recent writer (Prof. W. D. Matthew in Natural History,
Nov.-Dec., 1928) describes these creatures as tall, upright and
broad-shouldered. The prominent eyebrows formed a heavy
dark shelf shadowing the decp-set eyes and the projecting muz-
zle was nearly as heavy as in a gorilla. The set of the head on
the shoulders, too, was (uite ape-like. Mentally, Pithecanthropus
was a boy in the forest, not a monkey, though he had the mon-
key’s superior interest in {fruits and relative indifference to
small animals. His size, equalling that of a tall man, played
an important part.

It is evident from the foregoing description of IPithecan-
thropus—the Ape Man—that we have lhere an ancient manlike
animal of great interest, not only hecause it has a close re-
semblance to man himself, and because it is the earliest dis-
tinctly manlike creature of which there is any record, but be-
cause it shows us something of what our early ancestors were
like. Few authorities will claim that it was a direct ancestor,
but all hold that it was very much like it.

Back further in time, during the millions of vears of the
Tertiary, there lived apes and apelike creatures, some of which
have characteristics that point to a close relationship to man’s
ancestors. Their fossils are rare for the reason that, living
in trees and on the drier lands, man’s ancestors and relations
had little chance of being buried in the sands and muds of the
seas in which their remains would best e preserved.

The oldest fossil ape (Propliopithecus) is an animal smaller
than a gibbon (the smallest of the living apes). It was found
in deposits in the deserts of Egypt belonging to a period
probably 20,000,000 or 30,000,000 years old. It has a short
jaw and small canine or dog teeth. A comparison of this little
lower jaw and that of a man, shows that by a slight reduction
in the length of the canine teeth and a slight change in the
grinding teeth, the two jaws would be similar. But if the
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canine teeth were enlarged
and the jaw lengthened, the
jaw would be like that of
modern apes. This fact has
led an eminent authority to
place this creature as a close
relation of the common ancestor of the apes and man. Later,
other apelike animals appear {rom which the gorillas, chimpan-
zees, gibbons, and orangs were descended.

Still further back in time (Locene—40,000,000 or 50,000,000
years ago), many kinds of small, monkeylike creatures lived.
All of them, as far as the fossils discovered show, were re-
lated to the lemurs, those little, simply constructed creatures
now surviving on the tropical Island of Madagascar. In their
anatomical features and in their intelligence, lemurs rank below
the monkey., These little creatures, with their foxlike faces
and soft fur, feed on fruit, insects, reptiles, and small birds.
In many ways, they are intermediate hetween the apes and
monkeys on the one hand and the lower mammals, such as the
insectivora, on the other. There is little doubt that the connmon
ancestor of man, the monkeys, and the apes, was something
like the little lemur of Madagascar.

Our Remote Ancestors

HAT man’s remote ancestors lived in trees is evident to

anyone who has a knowledge of human anatomy and the
skill to interpret what he sees. As a result of life in the trees,
the forefoot became a hand, the hind foot became developed nor
only for support but for grasping branches with the thumb and
fingers in clhimbing. Because of this, one hand could be used
to pick fruit and carry it to the mouth while the other was
holding on to a branch. With one hand or both hands, the
young could be held close to the mother and be warmed and
sheltered. Man, therefore, owes his hand to this stage in his
evolution,

The free movement of the arms and the mobile hands made
unnecessary the strong grasping teeth and the protruding jaw
such as other animals have, and gradually the face shortened,
and the teeth became more crowded. By the shortening of the
lower part of the face, the eyes were brought relatively further
to the front. In the meantime, the brain gradually became
larger. The ability to turn the head from side to side, so im-
portant in locating sounds and in seeing, came from tree-life.
It also led to man’s upright position, by increasing the freedom
of movement of the thigh and by making a flexible but strong
backbone, and by developing a strong collarbone and shoulder
girdle. The sense of touch became highly developed, but the
sense of smell seems to have become less keen.

If man’s remote ancestors lived in trees, why did they leave
the trees? Leaving the trees would not only put them at the
mercy of wild Dbeasts but it would necessitate abandoning the
food they liked and upon which they depended: fruit, insects,
birds’ eggs, and young birds. It is evident that this revolu-
tionary change was not one of choice, but that these arboreal
ancestors of ours were forced by external conditions to give
up life in the trees and live upon the ground.

Why Dawn Men Survived

F they inhabited a region where a warm, moist climate was

becoming progressively drier, they would he forced to adopt
new habits. As the prairies widened and the forests dimin-
ished and with them the fruit, nuts and birds, the death rate of
these ancestors of ours must have risen, and destruction must
have sought out unsparingly all those least able for any reason
to meet the new conditions. In places, the rising death rate
must have led 1o total extinction; elsewhere, death spared a
few, but these, by the elimination of their non-progressive fel-
lows, became new creatures. These “Dawn Men” survived not
because of their physical strength, not because of any protect-
ing covering, but for two reasons. Because of their greater
brains, they were more crafty and clever than their competi-
tors, and because, on account of the peculiarity of their limbs,
body, sight, and brain, which were acquired during hundreds
of thousands of years of tree life, they could occupy a place
in nature where competition was somewhat less keen.

Man and Apes Have Common Ancestor

T should be kept in mind, in this connection, that man was
not descended from any genus of living apes, but that, if
the record were complete, it would be possible to trace the
apes and man back to a common ancestor. A striking example
of the similarity of the brain of apes and man which shows
the close relationship of the two is seen in the following inci-
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The skulls of (A) Propliopithecus, restored, (a close ancestor of
both man and apes); (B) Pithecanthropus, or the Ape-man, re-
stored; (C) Heidelberg jawv awith the upper jaw restored.

dent. At a foothall game a player was rendered unconscious
during a play but the only external evidence of an injury was
a bruise over one of his eyebrows. After a time, it was no-
ticed that certain muscles were paralyzed. The brain centers
which controlled these muscles were known from experimenta-
tion on apes. From the knowledge thus acquired, a portion of
the skull was removed over that part of the brain which in
the ape controlled these muscles. A clot of blood which was
pressing on this center was removed and the patient made a
rapid recovery. The location of the brain centers in both ape
and man are nearly identical.

The descent of man and apes from a common ancestor is no
longer a theory but a fact. Anti-Evolution Laws such as those
of Tennessee and Arkansas need not worry us.

It is difficult to trace the ancestry of man beyond the Age
of Mammals. There are many reasons for this. In the first
place, only a few of the many kinds of animals that lived in
these remote periods are known, and of these, only a few frag-
mentary specimens have been discovered. Another serious dif-
ficulty lies in the fact that the animals of 80,000,000 and more
years ago—as one could theoretically prophesy—are the com-
mon ancestors of modern animals that bear little resemblance
to one another. Notwithstanding such obstacles, it is possible,
approximately at least, to trace our line back a half hillion of
years.

The ancestor earlier than the lemuroids was probably a little
creature intermediate between the lemurs and the tree shrews.
Earlier still it was an egg-laying mamwmal. Yet carlier it was

Above is a restoration of the Neanderthal man after
Prof. Osborn.

(D) Piltdoacn skull, restored; (E) Neanderthal awoman’s skull,
restored aith fleshy parts indicated; (F) Cro-Magnon skull, re-
stored, aith fleshy parts indicated; (G) modern man.

an animal intermediate between lizards (reptiles) and mam-
mals. From these mammal-like reptiles or reptile-like mam-
mals we inherit our five fingers and toes and the number of
joints in our fingers and toes. From them, too, we inherit a
skeleton which can raise the body from the ground and which
makes swift running possible. Besides these essential features,
we inherit from them our three kinds of teeth, a better jaw, and
other characteristics.

Mammal- and Amphibian-Like Reptiles

HESE mammal-like reptiles were in turn descended from

amphibian-like reptiles, and these from creatures which laid
their eggs in the water and which spent the earlier part of their
lives in the water and obtained their oxygen by means of gills
instead of lungs. (The frog and toad of today pass through
this stage.) These amphibians, as they are called, were slug-
gish creatures which dragged their bellies over the mud be-
cause their sprawling legs were not so constructed as to enable
them to habitually raise the body from the ground. To these
unattractive animals we owe our ability to breathe air.

These amphibians of a quarter billion years ago, who lived
when the great coal fields of Pennsylvania, West Virginia,
and Tllinois were being made, were descended from fishes. The
shark-like fishes of a billion years ago, as Dr. W. K. Gregory
points out, already possessed the same ground plan of brain
and spinal cord, the same type of segmentation of the spinal
column, the same general type of complex skull. Moreover,
these ancient fishes and their modern representatives agree
with the early stages of the human foetus in the general plan
of the jaws and gill arches, and in the basic features of the
digestive, circulatory, respiratory, and reproductive systems.
Hence the humble dog-fish or shark, which is a relatively little
modified survivor of the early vertebrates, has a true ground
plan of human anatomy and physiology.

Man’s ancestry will some day be traced further back, but
with our present imperfect knowledge of the carliest life of
the earth, so much is conjectural that it will not be possible
to discuss it here. .

Those interested in genealogy, therefore, must begin their
known family history with the fishes. From these, as we have
seen, the line passes through amphibians, reptiles, mammal-like
reptiles which became more and more mammal-like, through
primitive mammals, through shrew-like lemurs, lemuroids, ape-
like creatures, man-apes, and primitive man. This line of de-
scent has been so carefully traced that it can be accepted as
being correct in its essential features. Many of the details
will doubtless be found incorrect as more fossils are available
for study, but these modifications will probably not affect the
broad outlines of the descent of man as given here.

Our Future

HAT will be the future of the human race after these
hindreds of millions of years of progress? The answer
to this question would seem to depend upon man’s ability in the
future to master his environment. The following is the pic-
ture that Prof. A. P. Coleman paints: “It may be that the
races of civilized men are merely evanescent phenomena bound
up with the bracing climates of a brief Ice Age, to sink after a
few more thousands of years, into a state of tropical sloth and
barbarism when the world shall have fallen back into its usual
relaxing warmth and moisture, the East African conditions,
which have been so customary in the past.”
1f man continues to make inventions which enable him more
and more to determine what his environment shall be, is it not
entirely possible that lie, in the near future, will be able so to
regulate the temperature of his  (Continued on page 1204)
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“MIMA™-—--A Masterpiece of

By H. WINFIELD SECOR

Super-Stage Spectacle Produced by Mr. David Belasco for New York Presentation Costs $350,000.
Electricity Plus Mechanics Makes Scenes Possible.

{
:

Here awe sze an unusual photograph of the great New York stage
production “Mima”—the remarkable engire here shown being sup-
Jposedly 'hz conception of “Magister,” supes-scientist of Hades. With

! I;“.[’ES, in all its theaterized fury, is staged at every

performance of Mima, the great dramatic spectacle

now appearing at the Belasco Theatre in New York
City. It would seem to the author, and the artist who accom-
panied him back stage, to witness a recent production of this
super-stage spectacle, that almost the limit had been reached
both from the financial point of view, and that of stage tech-
nique. Omne who has not seen Mima can have but a faint idea
of the beautiful and enthralling combination of the arts of
the electrician, the painter and the iMumination expert, that
has been achieved in this, the latest and without a doubt, the
greatest production of that genius of the American stage,
Mr. Daxid Belasco.

First make a study of the illustrations, and then stop to
think for a moment that instead of gazing upon a huge engine,
most af the cylinders, levers and rods of which might have
been painted an wood or canvas in the old school style, but
which are in this case actually constructed in a massive fashion,
out of wood and iron, and you will begin to have some idea

this monster machine, known as a “psycho-corrupter,” “Magister”
guaraatees o transform the purest sonl into complete fiendishness
in the space of ome hour. The machire is later destroyed.

of the masterpiece that has been wrought upon the stage in
this instance.

Engine Had to be Collapsible

BUT after the draftsmen, engineers and stage carpenters had
arrived at the point where they were ready to construct
this huge 40 foot high engine, there was still a g<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>