THE TWO MOST

FEASIELE

ROUTES FOR THE AIRSHIP RACE.

HOW AN AEROPLANE WORKS,
AS SHOWN BY GLENN CURTISS

A Simple Explanation of Flight in Une-
technical Terms For the
Average Man.

Thw aeroplane of Glenn H. Curtiss,
in which he made his Albany-New
York flight, is the one from which the
accompanying diagrams are drawn,
The Curtiss machine Is held to have
proved itself, by the recent flight, ite
mogt advanced type of aeroplane vet
devised in America, possibly in the
world,

The Curiiss aeroplane is shown In

the more delfcate and difficult part of
flying, namely the work of keeplng
the flyer straight and level. Each of
the rudders, A, B B and C, does its
own partieular share of this work.
It is a threefold work, and far more
complicated than the control of auto-
moblle, ship or hieyele. All these
travel on a horizontal surface and
are guided only to right and left.

plane up, making it take an upward
direction.

When, on the other hand, the
planes p p are tilted downward, the
alr as it is cleft presses on their
top surfaces and {orces them to point
earthward. And so they give the
downward direction to the course of
the deroplane, when the fiyer desires
to fly lower,

It will readily be seen that without
the altitude rudder, A, the aeroplane
would bhe helpless.

How is the altitude rudder con-
trolled by the areoplanist? The
view in Fig, 2 showsg this in the ap-
paratus, ¢ ¢ ¢. This is a peculiar but
perfectly simple device, The rudder
is pushed forward or pulled back by

[ nects the

a long rod, The rod runs from a

stabllizing planea from
above, When, therefore, one stabillz=
ing plane has its after edge pulled
down by the tilting of the seat back,
the same pull, eommunicated by the
wire overhead to the other stabilizing
plane, pulls its rear up. Whichever
way the one stabilizing plane is
turned, the other one is turned oppo-
sitely.

The in which
rights the aeroplane will he readily
undergtood. The proce is as [ol-
As eoon in the course of
flight, the aeroplane sags to the left,
the driver leans over to the right in
his seat. It is the motlon that he
would naturally make to find his own
equilibrium. In leaning to the right
he pushes the seat back over with
him. This pulls the wire that draws
down the left stabilizing fin's afler
part. Thus the fin turns on its axis,
or in such a way a4s to present a slant-
ing under surface to the wind. The
wind delivers an upward pressure on
this surface, and this upward pressure
tends to right the sagging left end of
the aeroplane. At the same time the
pull that started from the seat back
s sent on from the left fin over the
overhend wire and down to the upper
surface of the right fin, which s
drawn up. The right fin {3 thus made
to present its upper surface to the

manner this aetion
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IFIG” 2—ELEVATION OF, Al} \TUDE RUDDER, A\
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FI1G1-~GROUND PLAN

OF CURTISS AEROPLANE

ground plan in Figure 1. The aero-
plane flies in the direction indicated
by the arrows. A Is the altitude rud-
deor, perched out at the end of a bam-
Voo framework, in front of the driver.
B B, are the two stabilizing rudders,
out at the ends of the planes, C (s
the rudder for lateral steering,|
perched out behind, as A is before,
P P is the upper sustaining plane,
four feet under which lies the lower

The function of the forward rud-
der, A, is tO turn the course of the
aeroplane up or down., Right here
the tremendous difference between
the aeroplane and almost all methods
of locomotion known to us becomes
apnarent, To realize the difference,
it 1s only necessary to try {o concelve
an automobile that one could, by a
turn of the wrist, start to soaring up-
ward from the ground. Nothing else

crosspiece of the framework of the
rudder back to the steering wheel. It
fs fastened at the hub of the wheel.
The wheel works backward and for-
ward as well as turning.

More vital still than the altitude
rudder, and certainly more of a de-
parture from all other known meth-
ods of equilibrium, are the stabilizing
rudders or fing, B B. The working of
these is shown i{n Fig. 3.

An aeroplane is poised as delicate-
l¥ on its airy even keel as a tightrope
walker on his wire. The stabilizing
fins serve the same purpose as do the
fan of the Japanese tightrope per-
former, They save the flyer from tip-
ping over to one side or the other.

I"ig. 3 will show how this is done.
The purpose of the arrangement here
shown is to to tilt the one plane up-
ward and the oppisite one downward
at the same time.

The control of the planes, B B, lies
An the wires e c c e. The axis of each
plane lies in the dotted line, A. The
wires, c¢, fastened behind the axes of
the planes, tilt them by an upward or
downward pull. The wires ¢ ¢ run
down from each plane to a pulley at
the corner of the lower sustaining

plune, P. From the pulley they run
straight to the top of the back of the

driver’'s seat, 8. There they are
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'FIG. 3.—FRONT,VIEW.OF STABILIZING "PLANES, B. B,

sustaining plane, parallel and of the
same shape and size. In front of the
planes is the steering wheel, W, Just|
back of W is the aeroplanist’s seat, 8, |
and between the planes is placed the |
big engine, Back of the engine and
behind the big pldnes s the pro-
peller, X,

In the type of aeroplane now most
developed, the propeller, X, placed be-
hind the engine, E, and the driver, at
S, forces the machine forward in a
horizontal direction. The planes, P,
P, cateh the air on their under sur-
faces, slightly inclined and concaved
for that purpose. The pressure lifts
the machine in the air or sustains it
there at a desired level.

The engine that supplies the power
is a gasolene explosion motor closely
similar to that used in automoblles.
Only slight differences (‘re necessl-
tated by the adapting of the engine
to the aeroplane. The controls for
the magneto and gasolene supply are
placed forward ol the engine, at the
driver's seat, 8, for he is under the
disadvantage of sitting in front of the
motor.

It is now to be seen how the pro-
pelley, ‘X, driven by the engine, L,
sends forward the mochine, which is

sustaifed by the gliding on the air of
the plane,-P P, and the similar plane |
under §it. There remiins to he seen’

g0 free and complete in the whole
realin of motion, as known to human
experience, exists as in the aeroplane
of to-day, rude and imperfect, com-
parad to its prospects, as it still pre-
sumahly is. And the freedom and
complete command of gpace that dis-
tinguish the aeroplane all lle in rud-
der A, the altitude rudder.

Figure 2 {5 a drawing of the essen-
tia]l details of this wonderful rudder.
The rudder fs ghown from a point of
observation forward of it and to its
left,

The rudder consists of two horl-
zontal planes, p p. They are con-
nected with a framework similar in
shape toc the skeleton of an oblong
box. This framework has the planes
p p for its top and bottom sides.
framework hinges at the two ends on
the axis represented by the dotted
line, a. 1t Is by turning on this hinge
that the planes are made to act as
rudders.

This action Is produced in the fol-
lowing manner: When the frame-
work tilted that the fronts of
the planes point upward, the air
through which the aeroplane is ad-
vancing catehes on their under side,
The pressure of the air on the under
sides of the planes lifts them up, and
so lifts the nose of the whole aero-
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|the left
|sways to the left, it draws down the c¢h

The |

fastened. When it eways to the right,

it pulls the wire that draws down the
rear of the stebilizing plane out at|
wing tip. When the seat|

>
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wind, and the wind then depresses
the right end of the aeroplane at the
same time that the left is being
raisad. In a moment the aeroplane
fs righted. The driver thereupon
straightens up In his seat, bringing
the sesat back again to the upright
position and so drawing the stabillz-
ing fins back again to their original
place.

The third of the important con-
trals of the meroplane in the air is
shown in Fig. 4. It Is the side to side
sleering gear, the most complicated,
because It is the least important. It
necds a second motion of the hands,
which are already busy with the alti-
tude conirol,

Fig. 4 shows a view of the side-to-
glde rudder, C. It is ecleft, and
through this ¢left passes n horizontal
plune, This is just a fixed plane,
placed to sustaln the welght of the
after end of the neroplane, The rud-
der C, save for this cleavage into an
upper and a lower part, Is very esim-
ilar to a ship's rudder. It iz note-
worthy that this is the only vertleal
plane on the whole Curtiss machine,
rudder ¢ swings on a vertleal
g, a. The positions into which it

swing are shown by the dotted

The

It s with this wheel, of course, that
the driver turns to right and left,
doubles on his course and makes the
most complicated eveolutions.

There aré other things the
aviator has to attend to besides his
direction and stabillty control, of
course. But they do not require his
ever taking more than one hand from
the steering wheel., There iz the
throttle whieh feeds the fuel to his
engine. 1t iz a short, elender lever,
right ha A Dbirief motion
his fuel an:d shuts down his
or le s hi wl in-
t ¥ ntrol Ig in
-button fastened the
front of 3 geat hetween Lis knees.

In starting, Curtiss, alter testing

is engine, first takes his place in the
iriver's sgeat, turns on the throttle
{ ITRONS v gleering wheel, Then,
hold the ma-
on its

at his

cuts off
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_'FIG 4—~ELEVATION OF SIDE TO SIDE RUDDER, C

stabilizing plane at the right wing|
tip.

The wring, ¢ ¢, runs also up from
the tops of stabilizing planes

through pulleys overhead, and so con-
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—~Cartoon by Triggs, in the New York Press. .

WARNG GRADUATES OF NATION'S PERILS.

Dr. McAfee Tells New York University Class Conscience
is Safeguard of Americans.

New York Clty.—Three clergymen,
all of the class of 1860, took part in
the baccalaureate service in the audi-
torium of New York University.
Thess werea the Rev. William H.
Phraner, of Hempstead, L. 1. the
Rev. Dr. William H. Neilgon, of Plain-
field, N. 1., and the Rey. Dr. John Me-
Vey, pastor emeritus of the North
Presbyterian Church, Binghamton, N.
Y. Chancellor Henry M. MacCracken
pronounced the penediction and the
Rev. Dr. Cleland 8. McAfee, pastor of
the Lafayeite Avenue Presbyterian
Church, Brooklyn, preached the ser-
mon. Thirty-four of the graduating
class were present to hear the fare-
well sermon. Dr, McAfes said in
part:

“No system of society will prevent
what we sea every day—young men
with every opportunity, with full
powers, with all inducements to man-
liness, who will not be manly, The
Bowery crowd, the bread lines, the
nssemblages of the down and outs,
are not made up of men who had no
chance, You find college men among
them. Last winter a visitor who had
passed through the same experiences
himself found that two per cent, of
the men who made up one bread line
were college men. He found thirty
college men of his own acquaintance
in one small section.

“The slums produce many failures,
but the avenues produce enough to
teach us clearly that soclety has to

take account of the individual angi
what means more, that the individu
must take account of himself. The
only basis for a self-respect which
cannot be lost is a definite, implicit
recognition of the right of a man's
consclence in his life.

“Men who are entering citizenship
to-day can take part in movements to
answer questions like these: Can a
new racial type be formed by sudden
blending in large proportions of the
people of all the earth? Will democ-
racy work in a large way? Can the
nation herd together until the blend-
ing take place? What is the limit of
safety in Individual wealth in a
democracy? How shall a nation be
saved from Imperialism in its period
of acquiring wealth? WNo nation has
vet been so saved. What can we
make peculiar in our own nation to
save it? The answers to these ques-
tiong lle in the assertion in individual
life, and so in public 1life of the old
fashioned and imperious claims of
conscienca.

“And it is a hopeful place in which
to work:- There i3 in this country a
hereditary strain of moral serious-
negs. The biggest thing abont the
American people Is not pocket nor
head, but conscience, and any man
who has a clear cut moral appeal will
command a hearing and a following.
That i8 our safeguard. That insures
the continuance of our national ideal-
ism."

CHANGELLOR DAY DECRIES AUTOMOBILES.

Much of Country's Productive Capital Absorbed, Hz Says--Self-denial
Emphasized-- Chancellor Declares Lack of This Account- ‘s

abie For Lower

Syracuse, N. Y.—There are
many young men coursing about the
conntry in antomobil and their
pleasure absorbs such a large share of
the productive capital of the country,
that Chancellor James R, Day be-
lieves it is becoming a guestion if the
automobile is not & curse to the coun-
Lry.

The chancellor was speak
graduating class of Syracase
vaersity on sell-sacrifice
nial, and he chose 1
a “broad and apjg it fllusir
of a luxury that too often is
rificed.

“Young mechanics and clerks and
business men,' he sa )
of their capital, are
homes by the tho a
their positions often by their infatua-
tion with this form of pleasure

“It is said that about £500,000,000
{8 invested in the automobile trade,
and this enormous capital is non-pro-
ductive, that is, it adds comparatlvely
nothing to the wealth of the people,
hut, on the contrary, absorbs it It
means ninety per cent. of wasted
money and wasted time. A certaln
per cent. returns in business uses and |
wholesome rest and recreation

“1 know the criticism that will be
sure to come becanse of what will h--ll
called an attack on a great in
but 1 addr mysel
gell-indulgence In a good
emphasize self-denial.”

Lack of self-denial is accountable,
the chancellor believes, for a lower
marr - “1f you want to
kuow,"" he said, ""wh arry less
than of old, perhs : et is in
the false wlilm of supporting a wife,
He cannol affo upport a wife,
the bachelor says. No woman ought

such a wife. Sh-1|
am not sceking or
supporied
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Dr. Day also deeclared
mor was spent
preacinars

The Chancellor revieweidl his pube
lished rs on the Carnegie Foun-

i ind continued

p these rs were pnblished
Wesleyan University, more denomina-
tional than we ever have been, has
been placed upon the Foundation!
We have been told that we could not
accepted because we were gener-
ally known to be a Methodist univer-
sity. Is Weslevan not Iobart
an Episcopsalis llege, Oberlin dis-
Congr tionalist, Rochester
Eaptist, are all on this Foundation,

“Byracuse, with nothing in its*char-
ter requiring any one connected with
it to be a Methodist, with halfl its
faculty of other churches, with a ma-
jority of students from other denom-
inations, with olutely no sectarian-
ism about its spirit or work, is arbi-
trarily exceluded! And this is done in
the name of liberalism as opposed to
narrowness and bigotry!

“There has been nothing more
comical or that Is greater farcical
burlesque since the Puritans burned
and hanged thelr fellow mortals for
differing with them in religious opin-
fon,

“There {is positive
this erratie and inconsistent
iastration of e Carnegie
Foundation not repregent the
Intention or spirit of Mr. Carnegie,
who gave us, with no relligious or em-
barrassing restrictions, the largest
sum he had given to any university
for a general library.”
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Denounces Insurgents.

Chancellor Day severely arraigned
the insurgent Repubilcans in Con-
gress. He sald in part:

"“We belleve that but for the Insane
assault wpon the commerce of the
country, upon rallways and manufac-
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