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SPECIFICATION forming part of Letters Patent No. 770,291, dated September 20, 1904.

Application filed July 15, 1901, Renewed August 21, 1902, RSerial No. 120,596, (No model.)

To all whom vt m/c&y CONCEVTL:

Be it known that I, ErNsT HUBER, a citizen
of the United States, ‘and a resident ot Brook-
lyn, in thecounty of Kings and State of New
York, have invented certain new and useful
Improvements in Impact-Motors, of which the
following 1s a specification.

My invention relates to impact turbine-mo-
tors, and while in principle it 1s equally
adapted for the utilization of both liquid and
caseous fluids it is especially valuable when
used in connection with steam or other gas-

cous fluids the initial velocity of a jet of

which 1s very high.

As motors of the type referred to have
been heretofore constructed 1t has been neces-
sary in order to utilize a material portion of
the availlable energy in a jet of steam to
either run the motor at an enormously high
velocity, as twenty-five thousand or thirty
thousand revolutions per minute, or to so
combine a series of motors or motor-wheels
that each will atilize a portion of the velocity
of the steam. Motors built oneither of these
principles are necessarily difficult and expen-
sive in construction, and practical efficiency
can only be secured in motors which develop
oreat power.

My invention has f01 an object to provide
a turbine-motor by which substantially all of
the available energy in a jet or jets of a fluid
may be utilized without the necessity of op-
erating the motorat an excessively high speed

and without the necessity of compounding a

series of motors 1n order to make the same
practically efficient.

Other objects of my invention are to pro-
vide a motor which may be constructed to
efficiently develop small powers as well as
oreat ones, also one which i1s compact and
sunple and cheap and which may be con-
structed to run in either direction with equal
efficiency and without an undesirable and ex-
pensive duplication of parts.

These and other objects of my invention
will more fully appear from the following de-
scription.

My invention consists in the novel parts,

improvements,and combinationsherein shown
and described.

The accompanying drawings, which are re-
ferred to herein and form a part hereof, 1llus-
trate one embodiment of my invention and
serve, in connection with the description here-
in, to explain the principles thereof and the
besls mode in which T have contemplated ap-
plving those principles.

~In the drawings, Figure 1 is a side eleva-
tion of a motor constructed inaccordance with
my invention. TFig. 2 1s a longitudinal sec-
tion of the same, taken on the line 2 2, Hig.
3. Tig. 3 is a transverse section of the same,
taken on the line 3 3, Fig. 2. Kig: 41s an
enlarged sectional view more clearly 1lustrat-
ing certain details of the constr uction, and
Flﬂ“ 5 1s a plan view of a portion of the de-
vice shown 1n Mig. 4.

My invention is based upon the pr actlcally-
demonstrated prmcxple that an infinite num-
ber of successive infinitely small impacts pro-
duced by a jet of a gaseous substanceat high
velocity will under proper conditions repre-
sent in the aggregate substantially all of the
available energy contamed in the jet.

In carrying my invention into effect a wheel
is provided having a multiplicity of minute
impact-surfaces so combined as to form an
annular mass, and means are promded for di-
recting one or more jets of fluid into said
mass of impact-surfaces at an oblique angle
thereto, said annular mass having a number
of impact-sur faces in the direction of the jet
or jets.

Referring now to the drawings in detail, 1
represents a suitable casing. 2 represents a
wheel, and 3 represents a shaft upon which the
wheel is mounted, said shaft being journaled,
preferably, by the ball-bearings 4 in the casing
1. In accordance with the embodiment of my
invention shown the wheel 2 comprises an

inner portion which preferably consists of a

single casting having a hub portion 5 and a
rim portion 6, upon which the annular mass
of impact-surfaces 7, forming the outer por-
tion, is mounted. This mass of 1mpact-sur-
faces 7 may be formed in any suitable way.
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Care should be taken, however, to give the

- mass of iImpact-surfaces as great permeability

as 1S consistent with a suitable number of ele-

‘ments and the required strength and rigidity

of the structure, the nature of the fluid to be
used, and the initial velocity of a jet thereof
being taken into consideration. I have found

. In practice that a mass of impact-surfaces
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consistent with the strength required.

having a suitable number of elements and
a sultable degree of permeability may be
formed by placing upon the periphery of the
wheel a number of layers of a suitable retic-
ulated material.
mass 1s augmented by making the elements
forming the impact- surfaces as compared
with the spaces between them as small asis
It 1s
to be observed that the number of impact-
surfaces 1n a unit of space varies directly
with the distance between the.successive sur-
faces in either or both the circumferential or
radial directions. With steam the best re-
sults have been produced by winding upon
the periphery fifteen or twenty, more or less,
convolutions of wire screen having a small

gage of wire and a mesh of about twelve to -

the inch. Where wire screen is used, that

having the meshes firmly secured together, as

by being galvanized after it 1s woven, is pret-

erable in order to prevent the elements of

the mass from becoming oxidized and at the
same time to more firmly secure the elements
In position.

Provision should be made to prevent any
deviation in the flow of fluid from a circum-
tferential direction in the mass of impact-sur-
faces. This may be accomplished in any suit-
able way. In accordance with the construc-
tion shown the opposite sides of the ring 7
are closed to the lateral passage of fluid by
dipping each of them to a suitable depth—as,
say, one-eighth of an inch-—in a bath of suit-
able soft metal, as indicated at 8 in the draw-
ings. This construction further secures the
elements of the mass together and prevents
the same from being expanded and loosened
upon the wheel under the influence of the cen-
trifugul force. The mass or ring 7 may be
further secured to the wheel as a whole by
means of the flange-rings 9, which are secured
to the opposite sides of the rim 6 and are
provided near their outer edges with suitable
recesses, 1n which fit projections 10, formed
upon the opposite sides of the ring 7, prefer-
ably by being formed integrally with the soft
metal 8. Where desired, the intermediate
portions of the convolutions forming the ring
7 may be secured together at suitable inter-
vals, as by the wire binding 11, (clearly shown
in Figs. 2, 4, and 5,) said binding 11 prefer-
ably being arranged in planes at right angles
to the axis of the wheel in order to avoid as
much as possible the clogging of the active
portion of thering 7. To facilitate the pene-
tration of the fluid to the innermost layer or

The permeability of the
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layers of the ring 7, the periphery 6 of the

wheel may be provided with one or more an-

nular grooves 12, which form escape-passages
for such of the fluid as may pass through the
ring. o "

The fluid may be directed into the ring 7 by
one or more jets, which should have such an
angle with relation to the ring as to cause the
fluid in the jet to enter the ring and yield the
maximum effect. These jets may be formed
In any suitable manner. | -

In accordance with the construction shown

a fluid-supply chamber 18 is formed for a por-

tion of the distance around the circumference
of the wheel and an exhaust-chamber 14 1s
formed around a succeeding portion of the cir-
cumference of the wheel. A partition 1s
formed between the fluid-supply chamber and
the wheel, in which partition a series of jet-
forming passages 15 are provided. The pas-
sages 15 are preferably tapered, so asto make
them successively smaller in cross-section as
they approach the wheel, and, as shown, they
are formed on lines which are substantially

tangential to the inner surface of the ring 7.

For convenience of construction the partition

between the fluid - supply chamber and the

wheel 1s formed of a series of members 16, re-
movably secured to the casing and between

the opposing ends of which the passages 15

are formed. The size and number of the jets
15 may bevaried between wide limits; butcare

should be taken not to place them so closely

together that the steam discharged from one
passage will interfere with that discharged
from another passage, and the combined area

of the passagesshould not be so great, taking -

into consideration the nature of the fluid be-
ine used and the variations in the velocity and
the volume of the stream thereof produced by
the mass of 1mpact-surfaces, as to create an
objectionable back pressure between the jets
and the exhaust. In order to prevent the es-
cape of the fluid around the circumference of
the wheel, the 1inner surface of the partition
should be brought as close as possible to the
surface of the ring 7, and in order to give the
fluid sufficient time to expend its velocity upon
the 1impact-surfaces before 1t reaches the ex-
haust-chamber the last one of the jets 15
should be located at some distance from the
beginning of the exhaust-chamber. To this
end the last section 17 of the partition is made
considerably longer than the other sections.
Rings 17* may be arranged between the parti-
tion and the flange-rings 9 to prevent leakage.

With the mass of impact-surfaces construct-
ed in the manner described 1t will be noted
that there will be an equal number of 1mpact-
surfaces facing 1n opposite directions. In or-
der, theretfore, to drive the wheel 1n opposite
directions, it is only necessary to provide an
additional set of jet-forming passages point-

ing in the opposite direction with relation to

the circumference of the wheel from that in
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which the first set of jet-forming passages
point. Thismay be conveniently done by pro-
viding a second fluud-supply chamber 13 and a
second set of partition members 16 17 on the
opposite side of the wheel from those before
described. In thiscase the partition member
18, which 1s located between the fluid-supply
chambers 13, has its opposite ends beveled 1n
opposite directions, as shown, and its upper
surface 1S arranﬂ*ed n contact with the wall
19, which separateq the chamber 13. The fluid
1S Supphed to the chambers 13 by supply-pipes
20, in which suitable controlling-valves 21 are
located. When the motor is bemcr driveninone
direction, the fluid-supply chamber 13 whichis
not 1n use may, if desired, be made to form a
part of the exhaust-chamber, the fluid carried
by the mass of impact-surfaces being in this
way given more time to free itself. To this
end a passage 22 1s provided between each of
the fluid-supply chambers 13 and the exhaust-
chambers 14, sald passages being controlled
by suitable valves 23. 1In order to facilitate
the operation of reversing the motor, the
valves 21 and 23 may be suitably connected
to operate 1n unison. Inaccordance with the
construction shown these valves are connected
to a common operating mechanism which con-

sists of a segment-frame 24, which is pivoted

at a central point to a stud 25 and is provided
with a palr of segment-arms 26, each of which

meshes with gears 27, carried by the valves
23, and with a segment 28, which meshes with' |

gears 29, carried by the valves 21. The seg-

ment-frame may be provided with a suitable

operating-handle, as 30.

For the purpose of regulating the power of
the motor any suitable means may be pro-

vided. Preferably, however, the power is

regulated by cutting off one or more of the
jet-forming passages 15, as in this way the
Tuid dlscha,r@ed 1nto the mass
of impact-surfaces is varied without diminish-
ing its velocity. In accordance with the con-
struction shown a slide valve or gate 31 1s ar-
ranged in each of the fluid- Supply chambers
As shown, each of the valves 31 1s pro-
vided with a series of openings 32, which are
adapted to establish communication between
the supply-chamber and a corresponding se-

quantity of the

1.

ries of the passages 15. Asshown, the open-

Ings are successively longer from one end of

the valve toward the other end, so that as the
valve is moved in one direction or the other

one or more of the corresponding passages 15

are opened or closed.

In order that the speed of the motor may
be maintained substantially uniform notwith-
standing the variations in the load upon the
motor, the valves 32 may be automatically
shifted by any suitable means adapted to be

rendered operative by variations in the speed

of the motor. In accordance with the con-
struction shown an ordinary form of centrifu-

gal governor 38 is provided, the same being

o -

| driven from the main shaft 3 of the motor by

any suitable means, as the bevel-gears 34.
The governor 33 is connected to one arm of
the angle-lever 35, the opposite arm of which
is connected to a bar 36, mounted to slide
horizontally in suitable bearings 37 near the
top of the casing. The bar 36 is provided at

each end with a rack, each of which is adapt-
ed to drive a pinion 38, said pinions being

mounted on the short transverse shafts 39,
which extend through the casing 2 and are

provided at opposite “sides of the ﬂuld—supply_'

chambers.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

1. An impact -motor comprising a wheel
having a multiplicity of minute impact-sur-
faces so combined as to form an annular mass,
and means arranged to direct one or more
jets of fluid into said mass of 1impact-surfaces
at an oblique angle thereto, said annular mass
having a number of 1mpact-surfaces in the
direction of the jet or jets of fluid.

2. An impact-motor comprising a wheel
having a multiplicity of minute impact-sur-
faces so combined asto form anannular mass,
and means arranged to direct one or more ]ets
of fluid into S&ld mass of 1mpact-surfaces at
an oblique angle thereto, said annular mass
being closed to the passage of fluid except in

the direction of the revolution thereof, and

having a number of impact-surfaces in the
direction of the jet or jets ot fluid.

3. An impact-motor comprising 4 wheel
having on its periphery a multiplicity of mi-
nute impact-surfaces so combined as to form
an anhular mass, and means arranged to direct
one or more jets of fluid into said mass of im-
pact-surfaces on a line or lines which are sub-
stantially tangent to the inner surface of said
annular mass, sald annular mass being closed
to the passage of fluid at 1ts opposite sides
and having a number of 1mpact-surfaces in
the direction of the jet or jets of fluid.

4. An 1mpact- motor comprising- a wheel
having an annular groove or chamber at or
near 1ts periphery having a multiplicity of
minute impact-surfaces so combined as to form
an annular mass located adjacent to said an-
nular chamber, and means arranged to direct
one or more jets of fluld through said mass of
impact-surfaces into said chamber, said annu-
lar mass having a number of impact-surfaces
in the direction of the jet or jets of fluid.

5. An 1impact-motor comprising a wheel
having at or near its periphery a number of
layers of reticulated material forming an an-
nular mass of minute impact-surfaces, and
means arranged to direct one or more jets of
fluid into said mass of impact-surfaces at an
oblique angle thereto.

6. An impact-motor comprising a wheel
having at or near its periphery a number of
layers of reticulated material forming an an-
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nular mass of minute impact-surfaces, said
layers being closed and secured together at
their opposite sides, and means arranged to
direct one or more jets of fluid into sald mass
at an oblique angle thereto.

7. An impact-motor comprising a wheel
having at or near 1its periphery a number of
layers of reticulated material forming an an-
nular mass of minute impact-surfaces, said
layers being secured together at their opposite

edges and at suitable intermediate points, and

means arranged to direct one or more jets of
fluid into said mass of 1mpact-surfaces at an
oblique angle thereto. -

8. An impact - motor comprising a wheel
having wound upon its periphery a number
of convolutions of wire screen, forming an
annular mass of minute impact-surfaces, and
means to direct one or more jets of fluid into
sald mass of impact-surfaces at an oblique
angle thereto, substantially as deseribed.

9. An impact- motor comprising a wheel
having an annular groove or chamber formed
in 1ts periphery, a number of convolutions of
wire screen wound upon said wheel over said
annular chamber and forming an annular mass
of minute 1mpact-surfaces, and means ar-
ranged to direct one or more jets of fluid into
said mass of 1mpact-surfaces on a line or lines
which are substantially tangent to the inner
convolution of said wire screen substantially
as described. n

10. In an impact-motor, the combination
with a wheel having a multiplicity of minute
impact-surfaces so combined as to form an
annular mass, of a casing having a fluid-sup-
ply chamber and an exhaust-chamber, each
of which chambers being arranged in codper-
ative relation with a portion of the circum-
ference of the wheel, one or more jet-form-
ing passages arranged between the supply-
chamber and a mass of 1mpact-surfaces on the
wheel, and an outlet-passage communicating
with the exhaust-chamber, said annular mass
having a number of impact-surfaces in the
direction of the jet or jets of fluid.

11. In an impact-motor, the combination
with a wheel having at or near its periphery,
an annular mass of minute impact-surfaces, ot
a casing having afluid-supply chamberand an
exhaust-chamber, each of said chambers being
arranged in operative relation to a portion of
the circumference of the wheel, a wall or par-
tition arranged between the supply-chamber
and the wheel, and having a surface located
in close proximity to the said mass of 1mpact-

surfaces, one or more jet-forming passages

arranged in said wall or partition and an out-
let communicating with the exhaust-chamber,
said annular mass having a number of 1mpact-
surfaces arranged in the direction of the jet
or jets of fluid.

12. In an impact-motor, the combination
with a wheel having a multiplicity of 1mpact-

770,291

surfaces, of a casing having a supply-chamber
arranged in operative relation with a portion
of the circumference of the wheel, a wall or
partition arranged between the supply-cham-
ber and the wheel comprising two or more
members removably secured to the casing,
said members being so constructed and ar-
ranged with relation to each other as toform
one or more jet-forming passages between
their opposing surfaces. |

13. In an impact-motor, the combination
with a wheel having a multiplicity of 1impact-
surfaces, of a casing having a groove circum-
ferentially arranged with relation to sald
wheel and two or more members having flanges

“adapted to removably engage said groove, sald

members being so constructed and arranged
with relation to each other as to form one or
more jet-forming passages between their op-
posing surfaces. | -

14. In an impact-motor comprising a wheel
having a multiplicity of minute oppositely-
arranged impact-surfaces so combined as to
form an annular mass, and means whereby
one or more jets of fluid may be directed from
opposite directions into said mass of 1mpact-
surfaces at an oblique angle thereto, said an-
nular mass havine a number of 1mpact-sur-
faces in the direction of either jet or jets ot
fluid. - |

15. An. impact-motor comprising a wheel
having at or near its periphery a number of
layers of reticulated material forming an an-

‘nular mass of oppositely-arranged minute 1m-

pact-surfaces, and means whereby one or more
jets of fluid may be directed into sald mass
of impact-surfaces at an oblique angle to said
mass from opposite directions.

16. An impact-motor comprising a wheel
having at or near its periphery anumber of lay-
ers of reticulated material forming an annular
mass of oppositely-arranged minute impact-
surfaces, said mass being closed to the pas-
sage of fluid at its opposite sides, and means
whereby one or more jets of fluid may be di-
rected into said mass of impact-surfaces at an
oblique angle to said mass from opposite di-
rections. | |

17. An impact-motor comprising a wheel
having wound upon its periphery a number
of convolutions of wire screen forming an an-
nular mass of oppositely-arranged impact-sur-
faces, and means whereby one or more jets of
fluid may be directed into said mass of 1m-
pact-surfaces at an oblique angle to said mass
from opposite directions.

18. In an impact-motor, the combination
with a wheel having a multiplicity of minute
oppositely-arranged impact-surtaces so com-
bined as to form an annular mass, of a casing
having two fluid-supply chambers and an ex-
haust-chamber, each of said chambers being
arranged in operative relation with a portion
of the circumference of the wheel, one or more
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jet-forming passagesarranged between each of
the supply-chambers and a mass of impact-
surfaces,the passages communicating with one
chamber pointing in one direction, and those
communicating with the other chamber in the
opposite direction, and an outlet-passage com-

municating with the exhaust-chamber, said

annular mass having a number of impact-sur-
faces 1n the direction of either of the jet or
jets of fluid.

19. In an 1mpact-motor, the combination
with a wheel having a multiplicity of oppo-
sitely-arranged impact-surfaces, of a casing
having two supply-chambers and an exhaust-
chamber, each of said chambers arranged in
operative relation with a portion of the cir-
cumference of the wheel, one or more jet-

forming passages arranged between each of

the supply-chambers and the impact-surface
of the wheel, the passages communicating with
one chamber pointing in one direction and
those communicating with the other chamber
in the opposite direction, a passage between
each of the supply-chambers and the exhaust-
chamber, means for opening and closing the
sald latter passages, and an outlet-passage
communicating with the exhaust-chamber,
substantially as described. |

20. In an Impact-motor, the combination
with a wheel having a multiplicity of minute
1mpact-surfaces so combined as to form an an-
nular mass, of a casing having a plurality of
Jet-forming passages, and means rendered op-
erative by variationsin the speed of the wheel
for closing one or more of said passages, said

>

annular mass having a number of impact-sur-

faces 1n the direction of the jets. |

21. In an impact-motor the combination of
a wheel having a multiplicity of separated
minute impact-surfaces, so disposed as to pro-
vide a plurality of them in both axial and ra-
dial directions, and means for directing a

stream of fluid into said impact-surfaces in a

tangential direction.

22. In an impact-motor, the combination
with a wheel having a multiplicity of minute
impact-surfaces so combined as to form an an-
nular mass, of a plurality of jet-passages, and
means rendered operative by variationsin the
speed of the wheel for closing said passages
successively, said annular mass having a num-
ber of impact-surfaces in the direction of the
jets.

23. In an impact-motor, a wheel having a
multiplicity of minute impact-surfaces so dis-
posed as to provide a plurality of them in
both axial and radial directions.

24. In an impact-motor, the combination of

a wheel having a multiplicity of minute im-
pact-surfaces so separated as to permit the
liquid to pass between said surfaces, and means
for directing a stream of fluid through said
impact-surfaces, substantially as described.
In testimony whereof I have signed my name
to this specification in the presence of two sub-

scribing witnesses.
ERN ST HUBER.

“"Witnesses:
J. H. FREEMAN,
EDwIN SEGER.
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