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PROFESSOR LANGLEY'S

HINK of tlie day you will be able
ty stép from the door of your home
in'some distant part of Long Isi-
and er along the Hudson, strap a
pair of wings to your shoulders
and a half hour later allght, like a
pigeon, upon the window sill of
your office, sixteen or more stories from
the sldewalle. You will open the window
of vour office with a key, undisturbed by
the rustle of many broad wings, for brok-
er, banker and clerk are pouring from the
heavens to the busiest mart of the world,
Whoa shall gay that this condltion will not
exigt before the world shall have passed
many milestones on lts eternal journey?
It the light of recent.discoveries in elec-
tricity and the development of powerful,
yet Heht, electric and gasolene motors, the
spectnele of the skies belng swept by
countless silken and canvas wings ls not
beyond the realm 6f possibility, Gowvern-
ments are experimenting with huge dirig-
fhie balloons, with a view to navigating
the air, just as they plough througn the
seas with thelr machines of war.
In the comstruction of the alrship that
wiil hecome practleal there {s yel a deci-
slon tp be reached. Wil the flying ma-
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Alled with gns g a motor to drive it on
its eourse, or 'wiii the theory of genera-
tions that If men llve above the earth they
must do so0 with the ald of wings, as fiy all
birds, delermine the concluslon of this
problem? Musl the alr car be heavier or
Hghter than the air?

Sclentists of many countrles are more
aotive and determined in their experimeonts
to-day to solve the puzzle of aerial locomo-
tion than ever before. The success of San-
tos-Pumont In Paris ‘with his numerous
Yalloons, which obeyed his will i1 many

EROPLANE

{struction i Bernard Beskow, a civil engi-

0

WIN

XPERIMENT

FR BESKOWS AIRSHIP

THE LESSON OF THE KITE .

weéek padses In which' there is not ad-@
vanced some new theory.

The posaibilities of a navigable vessel of
the air, not owly ns n means of national
defence, hut to seryve commercial interests,
eannot be foretald. The evolution of kifes
has solved many A vexlng problem, as
W. R, Kimball explalns inn an accompany-
Ing article. There are many active minds
engaged along this line.

Next, summer at the '8t. Lonis Exposl-
tlon alpship and aéroplane will contest Tor
$100,000 in prizes. The contestants will rep-
resent several countrigs. Many models of
theae ships, now held in geéret in geveral
parts of the world, will be embodied in
huge balloons and flying ships.

Professor 8. P. Lungley, down on the
Potomae, has heen sending a great winged
machine theotgh the alr at terrific speed.
This sclentist his, as yet, failed to divulge
the gecret of his machine, only mesgre re-
ports and less accurate deseriptions com-
ing from the isolated seetion in which the
professor and his associates were at work,

A newocomer In the field of airship con-

neer, repiding in New Yorke From the
plans—=% "‘0--11'_I'J'\’l‘l1lin__l:l with which Mr.
=onkOW intends P coTipvsa_fop the rich
prizes at 8t Lounis, thie alrshin s a dis-
tinet departure from models that have
been shown.

It is an meroplane much after the ap-
penrance of the machings with whivh suc-
cessful flights have been made, but he
combines wings and the use of gis In an
ingéenions manner. Mr, Beskow makr-_s
the hold statement that his aeroplane will
fly and that he intends, to sail It above
the housetops of New York before many
moons hava passed. The Inventor does
not seelk to hide atiy Of the' details; He

tryving voyages, has set many minds to
Sworking upon this problem, and hardly a

v @eroplane @ir Ship Will %Fly.

BERNARD BHSKOW.

¥ shipwill fly. 1 'will sail it over New
Mi"nrk, and at the St. Louis Exposition

I shall make n great endeavor to win

the prize. The principal object of this
inventiom is to provide means by which the
supporting surface of the aeroplane can
be easlly varled to sult different purposes,
as, for instance, to offer the slightest pos-
sible resistance to the air when the ship is
in action' and to give the lurgest possible
supparting area when the ship Is foating
in the air,

A further object is to provide the air-
ship with a practical and effective s=teer-
ing apparatus. and means by whizh to
operate the same. The framework for the
aeroplane will be strang, and it must ba
{o support the forward impelling and
steering apparatus.

I will make one point emphatic before 1
g0 any further. The ddirect ascension of
my alrship, although *‘heavier than the
air’’ when under full fight, is #accom-
plished by discharging a certain weight,
this making the airship ‘‘lighter than the
alr'" at the moment of asecending. The
weight discharged is altached to the body
of the ship by means of wire ropes, and
these welghts are suspended at equal dis-
tance from the centre, 80 as not to disturb
the equilibrium of the ship when they are
Ioaded or unloaded,

When the ship riges the serew propellers
are abla to find undisturbed columns of

alr against which & pressure pan be ex-|

erted, The weights are then taken abopard
the ship, which ia now “heavier than Lhe
air.,” It is now a huge kite sustained in
the air on the same prineciple of the kits,
i e.. the relative veloclty between the
aeroplane and the air. and the pressure
of the wind agalnst the acroplanes s fs=ed
to sustaln the dend weight of the dir-
ship.
eArgument Against the Balloon

My argument against the balloon in Its
present state i3 that it presents an im-
menge surface tp the wind and is easily
awerved from Its coiurse unless the cur-
rent of alr Is dead ahead.

The aeroplane constructed on the lines|

of the wings of a bird offers little resist-
ance from any direction, and enahles the
aeronaut to navigate the air more or less
in the manner of a salling wvesszel,

My alrship combines the virtues of the
aeroplane and the balloon. Why, you ask?
The wings of my machine are filled with
gas. The body is hollow, a cigar shaped
structure with celis for the gas, which
would not be notlced when the blg ma-
eotifne is salling through the air. But it is
a help In sbstalning the weighty wvessél.

As far as I have =studied there hass al-
ways heen spme dificulty in arranging for
the retusy of the aeroplane to terra firma.,
How can danger be avoided? When an air-
ship seltles to the earth it must be done
gradually. My aeroplane is 5o constructed
that with the folding of the wings the hig
ahip will settle prettily -and with hardly a
Jar. The aeroplanes, you must know, fold
compactiy anil at the direction of the man
who dontrols the maochine. [ olalm many
new feaiures for my ship. Here are some
of them:—

The aeroplane being heavier than the
air, and without having large surfaces ex-
pased to the action of the wind, it will es-
cape the buffeting accorded a balloon in
the wind

1te stability 18 the best, as the centre of
gravity is as low down as possible.

The actlion of the wind upon the aero-
planeg fa gimilar to the effect suffered by
a bird in its fAight—i, e, the acronaut ¢an

| cording to will

tells the story of hig-ghip in plain words

direct: my machine agninst the strongesl
wind and by means of the deflection ol
the asroplanes can descend and ascend ac-

Direct ascenslon |8 pussible, no previous
running of the fiying mpohine being neces-
BATY.
| There iz no danger of accilent In case
lof # Break in the maghinery of the motor
lar in case of a puneipre or leak in the gus
Iholding cells, as the dimensionie of the
aeroplianes are sufficiently greal to coun-
teract the gravity of lhe dewd weight and
lto allnw the airship to descend quletly to
|the ground.
| Nf castout filling and refilling of the
gas tells is necessary. Safely valves are
provided to prevent the burstipg of the
calls,

The folding of the
the aeronaut to descend as
he desirés and with safety.

The complete collapse of the agroplanes
reditces the space oecupied by the ma-
chine when it is ease.

Here are the dimensions of
plane—

Length, G0 fest; width, 40- feet; depth, 5
fest

Body or ship—TLength, 28 fecl; diameter,
7 feet.

Berew propellers, 6 feet; pitch, 11 feet.

Nel area of each propeller, 27 square Taet.

Revolutions per minute, 1,000,

Supporting surface of both asroplanes,
3264 feat.

Engine, thirty horse power.

Lntetely So0 aae SN

Kite Foretells Success of
dir Ship.

WILBUR R, HIMBLE.
FROM a laboratory point of view the

|

asroplane enables
rapidly as

my &areo-

problem of aerial locomotion is solved.
The most convenlent forms of acre-
pline are the various (ypes of tailless
kites brought to a high state of perfection|
In the Iast few years.
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In order of precedence In England, which comis
firet, the soversign's brothers or his s:ﬂmlilsﬂ?_.}"

The grandsons.

When in teavel and af hotels 1= it obligatory to

glve a tip to servints, nod If po, how moceh?
IGNORANT.

It iIs only obligintory so far as custom
makes 1t so. Without it the patron ecannoy
get what he pays for and {8 subleclt=d to
annoyving Importuning and insult. The|
amount depends on the willingness of the
vietlm to pay.

Why f= the “gresmroom’ of theafres g'n I':I}'H-_"II?

Not on account of itz oceupants, but on
account of the verdant tint in which It has
heen the rule to furnish and finish &, so
as tn relleve the eyes after the glare of
the footlights. |

Whit Is the origin of the name of the vresen'@'
ealle]l “oar 1o due¥'” READEHR. |

It is called after g town of that name in|
France,

Which comes first, thunder or Hﬁlm%‘iﬁ a

Ligh comes first, and the thunder
follows it immediately; but as light trav-

t
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jand extending a horizontal from the same

FRONT VIEW OF
AIRSHID
WITH WINGS ELEVATED

work of the Weather Bureau in 1836
marked an epoch In the development of

the kite and gave a strong lmpetus to
solentifio regearch in this direction.

The stiatement by Professor Bell to the
&ffect that a sucecessful airship will behave
as & kite when anchored to the darth and
copversely and thad an efficlent kite will
serve sg a model for an alrship bids falr|
to he realized. The thinkers devoted to
this subject have practically come to the
conclusion that the gcommerclally suceess-
ful airship will have no gas bag, and that
It will, in fact, be heavier than the weight
of alr displaced. They recognize in the
improved tailless Kile an alrehl) purs and
simple that only awaits 41 ~achment
af & suitable motor.. The vas. SHCCHSE-
ful devices for somring or salllng are in
reality a teproduction of a portion of a
Kite surface,

It will bie obgerved that ordinary kites
develop notable foatures, First, the centre
of gravity rises from some point In the
stving to & point somewhere within the
space oireumseribed by the outlines of the
kite's framework, whethier single plane or
multl-cellular. The apparatus will then
b more sensitive than before, but when
balaneed its swaying and diving proelivi-
ties for the most part disappear.

Making use of the parallelogram of
forces of mechanles and gpplyving it Lo the
distribution of pressure about the surfdce
of a kite furnish a gimple and accurate
method of studving kitle phenomena (Fig.
2), Allowing the two adjacent sides of the
parailelogram to stanfi for the horl-
zomtal pull and the wvertieal Hft, it will
be found that the line of motlon will be
along the diagonal in direct line with the
kite string.

Dropping into the technique of the sub-
ject, the horizonial pull, or thrust, in the
case of an alrship, we will eall the “'drift,”
and the vertleal lifting foree the “lift.”
The ratlo of the two to each other will ex-
press the true efficlency of the apparatus
at a. constant speed.

Dragonal of the Joint Ferces

As the dingoral of the joint forces al-
ways mests the kite surface at right an-
gles to the surface at that point, the par-
allelogram may be drawn at any time by
letting fall a perpendicular from the junc-
tion of the diagonal and the Kite surface

]
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VIEW OF TOP OF AIRSHIP
WITH WINGS EXTENDED

the kite surface, and the smaller the angle
of incklence the greater the lift in propor-
tion to the drift and the higher the effi-
ciency of the machine.

It 1s obvidus from the fdregoing that
the string will take up a position repre-
senting the diagonal of the paralielogram
of forees, the horizontal eomponent of
which stands for the pressure of the air
current and the ‘vertical for the relative
walght of the kite and Its load. The nearer
an absolutely wvertical poeition is reiched

and maintained by the kite line the
greater the difference between the I1ift
and the drift and the higher the effi-

¢iency of Lthe kite running free:

While an increasing load lowers the effi-
clency of the Jift, it may be reztored hy
& comparatively small increase In speed.
Inereased speed within wide limits In-
ereages the leverage efficiency, and also
increases the ratio of “lift” to “drift,”
und_]r:ssens the necessary area of sus-
taining surface ad the square root of the
velocity in feet per minute, The power re-
quired to drive the apparatus increages
48 the cube of the speed, and henge for
hlgh speeds the welght of the motor in
pounds per horse power per second be-
comes the most important factor.

It 18 here shown 'that as the speed de-
creases the welght of the motor may be
inereased till the ordinary commercial
types of gasolene ur steéam motors, weigh-
ing twenty to fifty pounds per horse pow-
er, become available. As the “abHft" and
the “lift™ correspond to the sine and co-
sine of an are, it follows that for an angle
of Fuurlaen degrees from the vertical the
ratio of the “drift'" to the *“4iff" would
be roughly 24 to 97, or one to four, and
4 leverage efficiency of seventy-five per
cenl.  In other words, wers the kite line
to he divided into two strands and one
carripd forward to a horlzontal position
2 pull of one pound on this line wnulci
support the kite and added load sufficlent
lnnmufkc«. upu four pounds dropped verti-
eially from the othe Ll ride
I ther half of the divided

When the kite line is released to a dis-
tance of forty feet or maore it begins to
assume the form of a calenary under the
infinence of the foree af gravity and the
pressure: of the alr currerits. The curve
deepens with increasing lerigth of line till
the angle of the lne no longer hears

much relation to the i e ki
o e efficiancy of the kite

Princiole of Lewerage,

Deductions from these data are of con-
siderable importance hecause they demon-
strate that a pressure or a pull of one
pound properly applied will hold six
_pounds or more In the air,
involved is analogous to that in & lever
of the second class. When welghts are
added and the kite iz made to do work
phenomena anppear somewhat different
from those when it flias free mainly be-
cange of the formation of & new centre of
gravity at an increased distance from the
centre of pressure, which greatly incresses
the gtability of the apparatus.

point at_. right angles to ths perpendicular. |
Right lines from this horizontal and per=|

For developing the greatest lifting power
In the kite the load should be arranged at
a point directly in line with the flying

The commendable|pondicular to a second point lower down | String. Apparently the most stable point
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Queries of Many Kinds Answered Briefly by the Oracle.

els so much faster than sound, if we a:ei
4t a distapce from where the phenomena
oceur there lg a very perceptible time he-
tween the Hash and the sound

1s the expression *'I mran to see justice dona’
crfeactly proper, snd s It proper ln speaking of a
lotse to say, [ atood on the road ibetween ™ two
certnln cities? E. H. W. K

Both are proper, though some persons
prefer to say “in the road.”

Is a Homan Catholle layman oligible to the of-

fioe of Pape, or must the candidnte be & carqinali

JOHN, |

Beveral persons have asked this question,
A layman Is eligible,

Which has the moat Intelligence, the horse, dog'
or slephant, and which s the most intelligent o
animnis? Rﬁ.’EI).

The chimpanzee is the most intelligent.
The elephant, dog and horse stand in the
order here given.

WHI son plesse adviee me whother pink papes
stands for that state of affection ondinarily desig-
nated as Jove or if it 18 blne paper, and 18 there
oy spocinl color of paper -nmlﬁ‘:in;: friendship?
QOU NTR&.

Pink, which is suggestive of the color of
the bload that the palpitating heart pumps,
must be accepted as the emblem of love,

whils blue typifles the fesling that fol-

lows beiwg Jilted and that sometmes
comes with disappointment after marriage.
Friendship knows no color.

Where did _ihe term ‘‘codfiah arfatocracy” orlg-
inate, and to whom was it applied? B. E. S8

In Massachusetts, where [t was applied
to familles that had grown wealthy out
of the cod fisheries,

When was the “benefit of clergy™ abolighed in
England? K. R. 8

In 15827, during the reign of George IV.

To settle o controversy, please fell us how many
£inrs there are in the consteliztion of the Littie
Bear. K. AND G.

Twenty-four, seven of which form the
little dipper.

When and by whom whs the custom of rln?‘nn
the Angelus bell instiiuted? HENRY.

In 1816, by Pope John XXIT.

i ] N, o] v
i A
The controctors who are building It say
that it will
Will rou pleage tell me the difference betsesn
Delem and Thelsm ¥ e
They beth slgnify a Hellef in the exist-
ence of God. The first Is applied In a Bad

on the diagonal will complate the figure| in conjunction with high eficiency is whore, ]
(Fig. 8). The hotizontal line will mark therlhe kite string is fastened to the hanger. |bresge and the angle of ineidence reduced
angle of incidence of the air eurrent with ' Bupposing the hanger to be properly ar- i} the flying lime assumed a horlzontal

ranged and adjusted, the movement of the
load toward the rear tends to lower that
end and throw the forward end upward,
thus inereasing the area of the sustaining
surface exposed to the actiom of the alr,
resulting, however, in a logs of 1ifting effi-
clency, unless the wind speed Is inereased
o restore thie origitulsangle of ineidence.
With a lessening of the speed of'the cur-
rent the body of the'kite drops backward,
as shown in figure T, until sufficient cross
soction of the wind stream is coverced to
re-establish equilibrium. This kite is there-
fcre automatic in a large degree. The
pressure against the kite surface varles
directly with the area of the crogs section
of the stream of alr deflected and with the
squdre of the velocity of the wind or gpeed
of the kite through the pir. It is evi-
dent that if the kite Is advancing through

|the pulley.

The principle|

the air its speed should be added to the
wind speed, and deducted if losing ground,

When the load Is carried forward of the

(eentre of air pressure the lift tilts the kite

forward, spllling some of the wind, and
with the lessened support the apparatus,
properly balanced, will start off down an
inclined plane of air on a journey back to
earth and against the wind.

This manoeuvre may be repeated at will
by a simple rigging, which consists of o
puiley attached Lo ‘the hanger at the point
where the string is usually fastened, and
then ranning the kite string from
forward tip of the kite down through the
pulley to the operator.

The w-'-Igh!, of about twenty ounces for i3
six foot kite, varving somewhat with the
Strength of the wind, should he fastened to
the new or second hanger a distance of six
or elght inches from the pulley and suffi-
clently far from the kite tip tn leave a 1t-
tle slack when the weight is drawn up to
It will be readily understond
that as long as the tensinn necessary Lo
hold the kite in the air is malntained on
the kite string the welght will ba hald
closely to the pulley, as in figure 7, when,
all the forces Leing in equilibrium, the
apparatus eeeks and holds a position at
the greatest allitude permissible hy tlie
length of line and the general e-rﬂciehc}',
Like an cAirship.

With the kite well up in the air (Fig. 8)
a4 quick relpase of the tension on ths ling
|1éts the weight fall forward and AWRY
from the pulley by force of gravity a dis-
tanse gauged by a Enot in' the string. The
shifting of the load thus forward turns the
kite into an alrship, sailing forward with
the fying line slack and under its own
steam, the kinetie energy stored when the
kite and welght were raiged aloft (Fig. 9).
In this instance the woight of the kite was
seventeen ounces and the load was of iron
and lead welghing nineteen ounces, or a
total of two and a quarter pounds.

It, now, a third hanger s fastened to ons
tip at the side of the kite (Fig. 9) the
other end of the string tled to the welgnt
in stich & manner as to divide the load
when the tensfon is released on the main
Une, the weight will swing: to the side, as
well as forward (Fig. 11), and the kite will
cirele Lo the right ar left, aceording to the
peeition of the weizht, making many Lurng
in its spiral path before reaching the
earth.
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sense to ome who hesitates ‘to accept the
theory of a divine revelation, and the sec¢-
ond [s applied In a good sense.

Was there ever such a town as Ono? QUEER.
Yes. It was a town of Benjamin. Con-
sult your Eible, 1. Chronigles, viil., 12

Oun you properly eall it a calm when
feel the wind blowing? .

Certainly. It is 2 calm when the wind iz
not more than three miles an hour.

you can
Yo it

Can yoo tell me the meaning of ;‘m-nt-y-c%;-;x"?
i),

It js Welsh, and means the bridge of the
glen., They had no word for bridge, and
during the Roman occupation took their
word pont from pontis, which means a
bridge,

Was there ever a Pope Peter l!xr.e%t the first
Peter? CONBTANT.

There was not.

Has the number of halts In n man’s head ever
been: eounted 7 « WK,

Yesg, they have heen numberad. There Is
a wide range in individuals, from next to
nong up to 10,000, The averaZze Mes be-

tween taost number and 128,000,

When balanced in the ‘@ir by a strong

position, thus measuring the “drift,” the
pull on the string dropped upon ong ocla-
dion av low as six ounces (Flg. 12), with &
total welght of thirty-six ounces. The ra-
tio of “iift" to *drift” In this instance
was six to one.

The lutest data on this subject refer to
the Jittle Santos-Dumont No. 9, recenily
compleled and suceessfully operated in
Farls. The mest interesting point for the
purposes of the present dlscussion is that
an air thrust of about sixty-five pounds
was obtained with a three horse power

|strucled aerodrome,
Ipounds, or a weight gréater than the San-

imptor, which, with only g ratio of “lift" to
(“drift” of five to one In a properly con-
would support 235

‘tos-Dumont No. 8 and litzs operator com-
bined, A reference to the curve In Fig. 4
shows that still hetter results may be ex-
pected at the slow speed of about aslxteen
feet per second, at which the Bantos-Du-
mont No. 8 was degignad to be operated,
8ixteen feet per second I=s but little more
than ten miles per hour: More powerful
miachines, including the Spencer machine,
of London, have sccomplished not more

the |

than two or three times this speed. A
(speed of twenty milles per hour [s undoubt-
tadly within the scope of the present com-
mercial gngolene and other vapor motors
by means of aeprplanes, and with fm-
Lprovement In the motar the “heavier thin
|alr machines therefore commence about
where halloons left off.

Langley”s Greaf Spe=d.

The first machine to fiy—Professor Lang-
ley's—minde a speed of about thirty miles
per hour for the short time it was in Lhe
alr.. 'When it is reallzed that twelve men
are necessary to develop one horse power
by turning cranks the failure of man to
propel himself through the air by means
of hls own power I8 understood. The ex-
traordinary development of Hght and efficl-
ent gas and steam motors for automebiles
In the last few years puls o new face on
the problem of aerial locomotion.

A twenty foot specitien of the Bddy type
has a supérficla] area of about two hundrod
square feef and at a speed of twenty miles
per hour should have a “Hlft’ of something
over four hundred pounds. With a ratio
of but four to one LY to “drift” the
engine and propeller of the Santos-Du-
mont No; 8 conld thus he depended
upon to pull twad hundred and sixty pounds
through the alr at a =peed of from twelve
to twenty miles pet hour.

As n fact, however, the twenty foot kite
is impracticable, because, as discussed by
Professor Newcomb and others, doubling
the size of a sailafa¢tory small model
cubes the welght, while the sustaining
surface increases only as the square of
the ineresse In dimensions. Multiples of a
amall model are, however, an entirely dif-
ferent proposition, as they may be com-
bined In stich a manner as to apparently
evade this mathematical law.

Five nine foot kites, voked as In Fig=
14 and 15, furnish a practicable and em-
cient sustaining surface equivalent to the
twenty foot kite referred to above, and
thus the celiular kite, whether made up
of multiples of the rectangular framé box
kite, the Bell tetrahedral frame or the
Eddy single plane in jattice frame, solves
the problem of large aeroplancs, the
weight of which increnses practically as
the sustaining surface,

Any of the forms of kites here shown
may be fitted with the rigging In Figs. 7,
fand 10. A four cell Bell tetraledral Kite
Is thus gquipped (Fig. 18). Fig. No, 17
15 a snapshot of a Mght made with a
leaden welght attached at *the forward
end  and which under these conditions
seoms to Ay equally well with the Eddy
model, although with less lift per square
foot of surfage,

Hunning a =econd flying line from the
extreme Torward tip of the kite down to
the aperator (Fig. 18) affords a means of
perfectly regulating the height of flight, &
slight pull on the second line causing the
kite to sink toward the earth, while a4 res

|lenge of this pressure permits 1t to again

mount upward.

The new high speed steam turbines now

successfully competing with low speed re-
clprocating engines for all classea of work
affer untold possibllities o this connection.
There I8 an enormous fleld for the aero-
drome in the transportation of maill and
express matier alone, A mm-.hlne of suffi-
cient capacity to earry one man at a speed
of fifteen tn twenty miles per hour will
probably be mide at a cost of something
undér flve hundred dollars,
The possfbilitles of the subjeet ars too
great for gensral sppreciation, A traflle
line with no maintenance of way expenses
Iub‘narminly ideal and must prove profit-
able,




