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To all whom it may concern:

~ Be it known that I, N1xora TEsra, a citi-
zen of the Uniicd States, residing at New
York, in the couuty and State of New York,

"have invented certain new and useful Im-

provements in Fluid Propulsion, of which
the following is a full, clear, and exact de-
scription. : _

In the practical application of mechanical.

power based on the use of a fluid as the ve-
hicle of energy, it has been demonstrated
that, in order to attain the highest economy,
the changes in velocity and direction of

. ‘movement of the fluid should be as gradual
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as possible. In the present forms of such

. apparatus more or less sudden changes,
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shocks and vibrations are unavoidable. Be-
sides, the employment of the usual devices
for imparting energy to a fluid, as pistons,

‘paddles, vanes and blades, necessarily in-

troduces numerous defects and limitations
and adds to the complication, cost of pro-
duction and maintenance of the machine.

The object of my present invention is to

overcome these deficiencies in apparatus de-
sifned for the propulsion of fluids and to
effect thereby the transmission and trans-

formation of mechanical energy through the

agency of fluids in a more perfect manner,
and by means simpler and more economical

‘than those heretofore employed. I accom-
“plish -this by causing the propelled fluid to

move in natural paths. or stream lines of
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- _versely, if the body be place

molecular separation.

-least resistance, free from constraint and dis- -
turbance such as occasioned by vanes or.

kindred devices, and to change its velocity
and direction of movement by imperceptible
degrees, thus avoiding the losses due to sud-
den variations while the fluid is. receiving

_energy.

It 1s well known that a fluid possesses,
among others, two salient properties: ad-
hesion and viscosity. Owing to these a body
propelled through such a medium encoun-
ters a peculiar impediment known as “lat-
eral” or “skin resistance”; which ‘is two-

fold ; one arising from the shock of the fluid -
against the asperities of the solid substance,:

the other from internal forces OEFOSing

As an inevitable con-
sequence, a certain amount of the fluid is
dragged along by the moving body. Con-
in a fluid in
motion, for the same reasons, it is impelled

in the direction of movement. - These effects,
in themselves, are of daily observation, but
I believe that T am the first to apply them in
a practical and economical manner for im-
parting energy to or deriving it from a fluid.

The subject of this application is an in-
vention pertaining to the art of imparting
energy to fluids, and T shall now proceed to
deseribe its nature-and the principles of con-
struction of the apparatus which I have de-
vised for carrying it out by reference to the
accompanying drawings which illustrate an

‘operative and efficient embodiment of the

same. - v
Figure 1 is a partial end view, and Fig.
2 is a vertical cross section: of a pump or
compressor constructed- and adapted to be

-operated in accordance with my invention.
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In these drawings the device illustrated -

contains a runner composed of ‘a plurality
of flat rigid disks 1 of a suitable diameter,
keyed to a shaft 2, and held in position by a
threaded nut 3, a shoulder 4 and washers 5,
of the requisite thickness. Each disk has a
number of central openings 6, the solid por-

“tions between which form spokes 7, prefer-

ably curved, as shown, for the purpose of
reducing the loss of energy due to the impact
of the fluid. The runner is mounted 1n a
two part volute casing 8, having stuffin

boxes 9, and inlets 10 leading to its centra
portion. In addition a gradually widening
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and rounding outlet 11 is provided, formed -

with a flange for connection to a pipe as
usual: The casing 8 rests upon a base 12,

. shown only in part,and supporting the bear-

ings for the shaft 2, which, being of ordinary
copstruetion, are omitted from

An understanding of the principle em-
bodied in this device will be gained from
the following description of its mode of
operation. Power being applied to the
shaft and the runner set in rotation in the

"direction of the solid arrow the fluid by

reason of its properties of adherence and

'viscosity, Wpon entering through the inlets

10 and coming in' contact with the disks 1
is taken hold of by the same and subje:ted

to two forces, one acting tangentially in the

direction of rotation, and the other radially
outward, The combined effect of these tan-
gential and centrifugal forces is to propel
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the fluid with continuously increasing ve- --

locity in a spiral path until it reaches the
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outlet 11 from which it is ejected. This
spiral movement, free and undisturbed and
essentially dependent on the properties of
the fluid, permitting it to adjust itself to
natural paths or stream lines and to change
its velocity and direction by  nseusible de-
grees, is characteristic of this method of
propulsion and advantageous in its applica-
tion. While traversing the chamber inclos-
ing the runner, the particles of the fluid
may complete one or more turns, or but a
part of one turn. In any given case their
path can be closely calcnlated and graphi-
cally represented, but fairly accurate esti-
mate of turns can be obtained simply-by de-
termining the number of revolutions re-
quired to renew the fluid passing through
the chamber and multiplying it by the ratic
between. the mean speed of the flmid and
that of the disks. I have found that the
quantity of fluid propelled in this manner
is, other conditions being equal, approxi-
mately proportionate to the active surface of
the runner and to its effective speed. For
this reason, the performance of such ma-
chines augments at an exceedingly high rate
with the increase of their size and speed of
revolution.

The dimensions of the device as a whole,
and the spacing of the disks in any given

- machine will be determined by the condi-

tions and requirements of special cases. It
may be stated that the intervening distance
should be the greater, the larger the diam-
eter of the disks, the longer the spiral path
of the fluid and the greater its viscosity. In
general, the spacing should be such that the
entire mass of the fluid, before leaving the
runner, is accelerated to a mearly uniform
velocity, not much below that of the periph-
ery of the disks under normal working con-
ditions and almost equal to it when the out-

let is closed and the particles move in_con-

centric circles. Tt may also be pointed out
that such a pump can be made without open-
ings and spokes in the runner, as by using
one or more solid disks, each in its own cas-
ing, in which form the machine will be
eminently adapted for sewage, dredging and
the like, when the water is charged with
foreign bodies and spokes or vanes espe-
cially objectionsble. '
Another application of this principle
which I have discovered to be not onl
feasible, but thoroughly practicable and d‘i
cient, is the utilization of machines such as
above described for the compression or rare-
faction of air, or gases in general. In such
cases it will be found that most of the gen-
eral considerations obtaining
liquids, properly interpreted, hold true.
‘When,
fluid, considerable pressures.are desired,
staging or compoundg.ngdlma. be resorted to
in the usual way the individual runners be-

“ward the center.

in the case of

irrwgective of the character of the

1,081,142

ing, preferably, mounted on the same shaft.
It should be added that the sume end may
be attained with one single runner by suit-
able deflection of the fluid through rotative
or stationary passages.

The principles underlying the invention
are capable of embodiment also in that
field of mechanical engineering which is
concerned in the use of fluids as motive
agents, for while in some respects the ac-
tions in the latter case are directly opposite
to those met with in the propulsion ofl guids,
the fundamental laws applicable in the two
cases are the same. In other words, the
operation above described is reversible, for
it water or air under pressure be admitted
to the opening 11 the runner is set in rota-
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tion in the direction of the dottéd arrow by

reason of the peculiar properties of the fluid
which traveling in a spiral path and with
continuously diminishing velocity, reaches
the orifices 6 and 10 through which it is
discharged. '
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When apparatus of the general character -

above described is employed for the trans-
mission of power, however, certain depar-
tures from structural similarity between
transmitter and receiver may be necessary
for securing the best result. I have, there-
fore, included that part of my invention
which is directly applicable to the -use of
fluids as motive agents in a separate. appli-
cation filed January 17, 1911, Serial No.
603,049. It may be here pointed out, how-
ever, as is evident from the above consid-

‘erations, that when transmitting power from

one shaft to another by such machines, any
desired ratio between the speeds of rota-
tion may be obtained
the diameters of the , or by suitably
staging the transmitter, the receiver, or both.
But it may be stated that in one respect,
at least, the two machines are essentially dif-
ferent. In the pump, the radial or static

pressure, due to centrifugal force, is added.

to the tangential or dynamic, thus increas-

irﬁ the effective head and assisting in the ex-
P

sion of the fluid. In the motor, on the
contrary, the first named pressure, bei
opposed to that of supply, reduces the ef-
fective head and velocity of radial flow_to-
Again, in the grope]led
machine a great torque is always desirabl
this calling for an in number of
disks and smaller distance of separatiom,
while in the propelling machine, for numer-

ous economic reasons, the rotary effort
should be the smallest and the the
greatest practicable. Man ~other consigd-
erations, which will naturally them-

selves, may affect the design and construc-
tion, but the preceding is thought to con-
tain all necessary information in this re-
gard

bgisigopen selection of
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Tt will be understood that the principles 130
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of construction and operation above set forth,
are capable ¢f embodiment in machines of
the most widely different forms, and adapt-
ed for the greatest variety of purposes, In
the above, 1 have sought to describe and ex-
plain only the general and typical applica-
tions of the principle which I beiieve I am
the first-to realize and turn to useful ac-
count.

I do not claim in this application the
method herein described of imparting en-
ergy to a fluid, having made that discovery
the subject of a copending application Serial
No. 735,014,

What I claim is:

. 1. A machine for propelling or imparting
energy to fluids comprising 1n combination
a plurality of spaced disks rotatably mounted
and having plane surfaces, an inclosing cas-
ing, ports of inlet at the central portion of
said casing and through which the fluid is
adapted to be introduced to the axial por-
tions of the disks, and ports of outlet at the
peripleral portion of the casing through

* which the fluid, when the machine is driven

8

by power, is-adapted. to be expelled, as set
forth. .

2. A machine for propelling or imparting
energy to fluids, comprising in combination
a volute casing provided with ports of in-
let and outlet at its central and peripheral
portions, respectively, and a runner mounted
within the casing and composed of spaced
disks with plane surfaces haying openings
adjacent to the axis of rotation.

3. A rotary pump, comprising in combi-
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nation a plurality of spaced disks with -

plane surfaces mounted on a rotatable shaft
and provided with openings adjacent there-
to, a volute casing inclosing the said disks,
means for admitting a fluid into that por-
tion of the casing which contains the shaft
and an outlet extending tangentially from
the peripheral portion of said casing. :
Tn testimony whereof I affix my signature

in the presence of two subscribing witnesses.
’ NIKOLA TESILA.
Witnesses :

M. Lawsox DyEer,

Drury W. CoorEr.
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