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To .all whom it may concern:

BeitknownthatI, FRANK HENRY SLEEPER,
of the town of Westmount, district of Mon-
treal, and Province of Quebec, Canada, have
Invented certain new and useful Improve-
ments in Engines; and I do hereby declare
that the following is a full, clear, and exact
description of the same. |

My present invention relates particularly
to the type of engine disclosed in my pending
application filed on October 29, 1900, under
Serial No. 34,772, which may be said, briefly

- speaking, to consist, in its broadest concep-
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tion, of an engine having an expansible cham-

ber arranged adjacent to a shaft which is
preferably either cranked or provided with

an eccentric, said chamber consisting of g
wall stationary relatively to said shaft and a

tlexible wall between said stationary wall and

sald shaft and inclosing a portion of said sta-
tlonary wall, with tight joints at the abuttin g

edges of said stationary and flexible walls,
and said chamber being adapted upon the ad-

mission of an expansile fluid thereinto to dis-

tend the flexible wall thereof toward said

shaft, an intermediary being provided which
18 constantly free of said stationary wall and
rotatively connects said shaft to said flexible

wall, whereby the thrust of said flexible wall

in the expansion of said chamber will be

caused to rotate the shaft, valvular mechan-

Ism being provided to cause said chamber to

exhaust when the distention thereof fails to

exert a rotative force upon the crank, there-

by leaving the wall of said chamber adjacent

to the crank free to be moved back to its
normatl position by the erank or eccentric as
1t rotates by its own momentum or under the
influence of another expansible chamber simi-
larly connected, but -arranged at a different

angular position relatively to the shaft. I

- preier to utilize, and the engine disclosed in

‘5

sald pending application com prises, a series
of such chambers and valvular means to cause
an expansile fiuid to be supplied tosaid cham-

" bers successively.

My invention has for its object to provide
an engine that will use up in friction less of
the power of the motive fluid and have less

points of possible leakage, thereby materially
increasing the efficiency of the engine.

T'he invention may be said, briefly, to con-
sist in forming the flexible or thrust walls of
the expansible chambers intact, in that the

component parts of each of said thrust-walls

bear one upon the other with steam-tight re-
lation and bear collectively at one point upon
the eccentric, thereby in conjunection with a
portion of the frame of the engine and said
intactinner wall forming a chamber com plete
1n itself. This construction of the chambers
obviates the necessity of forming the eccentric
of as great width as the said thrust-walls of

the chambers. Talsoprovideanovel form of

cut-0

- valve applicable particularly to this

type of engine and adapted to automatically

control the motive-fluid supply to the cham-

bers and regulate the power of the engine to
1 the load to be overcome.
this type of engine by

I further improve
constructing same
to utilize roller-bearings to receive the side
load upon the shaft and the thrust upon one

of the valves thereof and to overcome the un-
necessary iriction between the crank and the
intermediary

therebetween and the thrust-
walls of the chambers.

-area of rubbing surfaces to pack and fewer 50
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- Otherfeatures of noveltyare embraced; but

for full eomprehension thereof and of my
invention in its entirety reference must be

had tothe accompanying drawings, forming a

partof this specification, in which like refer-
ence characters indicate the same parts, and
wherein— o |

Figurel isalongitudinal vertical sectional
view of an engine constructed -according to
my present invention. Fig. 2is a transverse
vertical sectional view taken on line 2 2, Hig.
1, and illustrating particularly my improved
expansible chambers. Fig. 3isasimilar view
to Fig. 2, but taken on line 3 3, Fig. 1, and

1lustrating particularly one of the shaft-bear-
Fig. 4 is also a transverse vertical sec- -

ings.
tional view, but taken on line 4 4, Fig. 1, and
illustrating particularly my improved auto-
matic cut-off valve. Fig. 5 is a right-hand
side elevation looking at Fig. 1 of my ims-
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| proved engine, partly in section, and illus: -
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trating particularly the meéans for automat-
ically regulating the supply-port of my im-

proved cut oif valve, IFig. 6, a vertical sec-
tional view taken on hne 6 6 Kig. 5.

Inthe present embodiment of m y invention
I construet the casing of my engine, as for-

- merly, witha eentml circular por‘mon or body
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b and two end portions or heads cand d. The
central portion b embodies three expansible
chambers, preferably arranged equidistant
apart, and tothat end the interior of said body
is cored out in hexagonal form with a pair of
blades ¢ and f, respectively,pivoted by a ball-
and - socket joint adjacent to one another
at each alternate angle by having their said
pivoted ends enlarged and rounded, as at g,
and taking into sockets 1. Kach of the blades

e 1s enlarged and rounded at its free end to

form a bead J» upon which the blade f of the
next adjacent pair bears, and thereby with

the portion  of the casing between the points

at which said bladese and f are pivoted form-
ing a chamber complete in itself. The blades
¢ bear upon the crank of the shaft through
the medium of an antifriction intermediary
comprising an annular bearing part [, which
receives the thrust of the ,yleldmn' wall con-
stituted by the blades e and f, while a webm
connects said annular bearing part to a hub
n, which encircles the wrist o of the crank, be-
tween which and the interior of said hub a
roller-bearing p 1is located, the annular bear-
ing part being less in width than the space

between the heads ¢ and d to avoid the frie-

tion that would exist if it bore at its side
edges upon said heads.
the casing are recessed, as atr, toreceive the
blades f and the beaded ends of the bladese,
and the innerend sof what servesalternately
as a supply and exhaust port ¢ leads into each
of said recesses r and leads with diminishment
of depth to apointabout midway of the width

of the casing b, while these ports 7 are under.

the control of an automatic cut off of novel
construction.
of a maineylindrical valve 2, connected tothe

~shaft by a feather 3 and located in a valve-
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chamber4, through which the shaft 5 projects.

This Va,lve chamber communicates with the
expansible chambersoftheenginebymeans of
the series of ports ¢, the outer ends ‘6 whereof
are cut in the wall of said valve-chambernear
the inner end thereof, while a series of ports

7 in the wall of said ceylindrical valve-cham- -

ber near the outer end thereof and in axial
line with said ports 6 effect a communication
between said valve-chamber and an annular
steam-chest 8. . o

“An exhausb-cap 0 1s secured by sc¢rews to
the outside face of the head d and is.of a size

- to inclose the end of the wvalve-chamber.

‘This cap has a lateral exhaust-passage 10,

cast in one therewith, and a shaft-passage 11

- centrally thereof, the outer end of said shaft-

passage being increased in diameter to form

a packing-recess 12, in which packing 13 is | tance of its toothed outer end to itsinner end.

The portions & of

This auntomatic cut-off congists -

—
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held against the shaft by a gland 14, secured
by serews 15 to the outside “of the cap 9.

The valve 2 above mentioned is similar to
the valve disclosed in my said pending ap-
plication in that 1t has a semicircular port 20
in its perimeter to effect at times a commu-
nication between the corresponding ports 6
and 7 and also has a curved port 21 to at
times and successively effect a communica-
tion between each of the ports 6 and the ex-
haust-passage of the engine. The outer end
of the port 20 is In width plefelably about
oighty-five degrees of the circumference of
the valve 2. I augment in my present 1n-
vention the functions of this automatic cutb-
off valve by providing means for automatic-
ally controlling the amount of steam supplied
therethrough te the engine, and to this end
I diminish the outer half of the valve 2 and
core out said outer end to form a flared recess
16. An annular slide 22 is 1inserted between

this diminished portion of the valve 2 and the -

portion of the wall of the valve-chamber hav-
ing the ports 7 therein and has a port 25,
which communicates with the outer end of
port 20 of the valve. A sleeve 24 is con-
nected to this annular slide by a series of
bridee-pieces 25, thus providing a series of
ports 26, effecting a communication between
the flared recess 16 and the exhaust-cap. The
sleeve 24, which is loose upon the shatt, pro-
jects through the passage 11 and has the ex-
terior of its outer end formed with gear-teeth
30. A circular box 31 is formed centrally
thereof with a hub 32, by means of which 1t
is keyed to the shaft adjacent to the end of

this sleeve, while a thrust ball-bearing 33 is
located between the innerend of said hub and

said sleeve, and a steel washer 34 prevents
the balls being tripped upon by the ends of
the teeth 80. This sleeve is recessed at 1its
end adjacent to the slide-valve to receive a
oland 35, between which and the inner wall
of said recess a packing 36 18 located, said
gland being held in place by screws 37 and
I;he funetion of this packing being to pre-
vent leakage at this point during exhaust.
A pair of interiorly-gear-toothed quadrants
38, weighted, as at 39, are pivotally mounted
upon the interior of the vertical side of said
box 31 at diametrically opposite points, as at
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40, and the gear-teeth thereot mtermeshmﬂ‘ *

with the gear-teeth 30 upon the sleeve of the
slide-valve.

The shaft 5 issuppor ted in a roller- bearmn‘
42 in each of the heads cand d, and the outel

end of the bearing in the head ¢ receives a

packing-gland 43 and packing 44. The slight
vibration of the shaft in its roller-bealmﬂ's 18
accommodated and the annular slide- va,lve

prevented from binding in its seat by the

feather-and-groove connection, ‘hereinbefore
described, between the valve 2 and the shaft
and by increasing the internal diameter of
the sleeve, as at 46, from within a short dis-
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As the speed of the engine exceeds that re- |
quired to overcome its load, the weighted

sides of the gear-toothed quadrants will be
caused by centrifugal force to move away

from the shaft and in so doing turn the sleeve

and slide the annular valve over the valve 2,

and thereby diminish the supply-port 20.
By constructing an engine aceordin o to the

foregoing a minimum quantity of the power

of the motive fluid will be consumed by fric-

tion, because there will be no rubbing of the

intermediary, which receives the thrust of the

expansible chambers and transmits it to the

crank at its edges upon the heads ¢ and d, as
For the same reason

it runs perfectly free.
there will be a minimum area of rubbing

surfaces to pack, and, furthermore, the only
points of possible leakage from the expansi-

~ble chambers are along the straight edges of

20

straight-line packing, which is the most ef-
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the thrust-walls, and as these points eall for

fective, the maximum efficiency from a mo-

‘tive fluid of given pressure is secured. A
- pair of elliptical springs 50 beax upon said

weighted quadrants and keep them yieldin gly

in their position near the shaft. Thesesprings
are of less circumference than the interior of
the box and are each held adjustably at one
~end to the box by a serew 51, whereby the
tension of said springs is varied. The sup-
ply-port of the valve is timed relatively to
the ports ¢, leading to the expansible cham-

bers, to cause the motive fluid to be supplied

- toeach chamber a short time before the crank |

reaches the dead-center, thereby cushioning
the bladesand preventing them from rattling.
‘What I claim is as follows: .
1. In an engine the combination with a

shaft of an expansible chamber consisting of-
| __ 1y to said shaft, a
flexible intact wall between said stationary

a wall stationary relatively

wall and said shaft and hinged at two of its

‘opposite sides to said stationary wall, means

for closing the space between the stationary
wall and the other side edges of said lexible

wall, an expansile-flunid supply to and exhaust

from said expansible chamber and means for
rotatively connecting said flexible wall to said

~ shaft, substantially as deseribed.

shaft of an expansible chamber consisting of
~ a wall stationary relatively to said shaft, a

flexible intact wall between said stationary
wall and said shaft and hinged at two of its
opposite sides to said stationary wall, means
- for closing the space between the stationary
wall and the other side edges of said flexible
wall an expansile-fluid supply to and exhaust

from said expansible chamber and an eccen-

tric carried by said shaft toreceive from said
flexible wall and transmit to said shaft the |

thrust due to the expansion of said expansi-
ble chamber substantially as described.

5. An engine comprising a casing; a pair
of heads closing the ends of said casing; a

shaft extending through said casing; a por-
tion of the shaft within said casing being off- |

S

set; a series of pairs of blades pivotally con-
nected at oneside edge of each to the interior
of said casing, the opposite side edges of the
blades of each pair overlapping one another ;
and the other side edges of said blades being

| 1n contact with said heads; an intermediary

"

between the offset portion of said shaft and
each pair of blades, and an expansile-fluid
supply toand exhaust from the space between
each pair of blades and the portion of the

casing covered thereby, substantially as de-

seribed. | | |
4. Anenginecomprising a casing of interior
hexagonal form and recessed at its alternate

angles and a pair of heads closing the ends

of said casing; a shaft extending through
sald casing; a portion of the shaft within said
casing being offset; a series of pairs of blades
pivotally connected at one side edge of each
to the interior of said casing at the other

angles, the opposite side edges of the blades
of each pair overlapping oneanother and the

other side edges of said blades being in con-
tact with said heads; the blades adjacent to

the shaft being each formed with g bead pro-

jecting toward the overlapping blade; anin-
termediary between the offset portion of said
shaft and each pair of blades, and an expan-
sile-fluid supply to and exhaust from the
space between each pair of blades and the
portion of the casing covered thereby, sub-
stantially as described. .

5. An engine comprising a casing, a shaft
extending through said casing, roller-bearings

75

30

QaQ

95

100

for said shaft in the walls of said casing, a
motive-fluid supply to and exhaust from said

| casing, an antomatic cut-off valve carried by
the shaft for controlling the supply of said

SHal GOL | 105
motive fluid, means for yieldingly connecting

said cut-off valve to said shaft to accommo-
date the vibration of said shaft'in its roller-
bearings, meaus for causing said motive fluid

torotatesaid shaft, SUbstantially'as’_desbr"ibed.

6. In an engine the combination with the

I10

frame thereof, a shaft extending through said

frame, roller-bearings for said shaft in said
frame, a steam-chest, a cylindrical valve hav-
_ el 100S¢ IT5
| sald shaft for controlling the supply of steam

2. In an engine the combination with g |

ing a steam-port and mounted loosely upon

from said steam-chest to said engine, and a
feather connecting said valve to said shaft,

pose set forth, o L
7. In an engine the combination with the

| substantially as described, and for the pur-
| - I20

frame thereof, a shaft extending through said

frame, roller-bearings for said shaft in said

frame, a steam-chest, a cylindrical valvehayv-

ing a steam-portleading at one end from the

125

perimeter thereof and mounted loosely upon

said shaft for controlling the supply of steam

from said steam-chest tosaid engine, a feather

of increased diameter from the end thereof

| eonnecting said valve tosaid shaft, an annu-
1 lar slide-valve having a port to register with
and control the portin sald cylindrical valve,
a sleeve fitting over said _
sald eylindrical valve and having its interior

130

shaft adjacent to -
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adjacent to said cylindrical valve to within | perimeter thereof and an exhaust-port lead-

a short distance of the other end thereof,
means for connecting sald sleeve to said slide-
valve, and means connected to the shaft and
to said sleeve and actuated by centrifugal
force to rotate said sleeve upon said shaft,
substantially as described and for the pur-
pose set forth.

8. In an engine the combination with the
steam-chest and a cylindrical valve having a
porttherein leading from the perimeter there-
of for controlling the steam-supply from said
steam-chest to said engineof anannular slide-
valve encireling the portion of said valve hav-
ing sald port therein, said annularslide-valve
having a port to register with and contrel said
supply-port, and means under the control of
a rotating part of said engine for causing said
annular slide-valve to slide over the surface
of said cylindrical valve, substantially as de-
seribed and for the purpose set forth.

9. In an engine the combination with the

frame thereof, a shaft extending through said
frame, a steam-chest, a eylindrical valve hav-

ing a steam-port leading at one end from the |

ing from the engine side to the opposite end

i thereof, said valve being mounted upon said

shaft forcontrolling the supply of steam from
said steam-chest to said engine, an annular
slide-valve having a port to register with and
control the steam-port in said cylindriecal
valve, a sleeve fitting over said shaft adja-
cent to said cylindrical valve, a series of
bridge-pieces connecting said sleeve to said
slide-valve, a cap for closing the outer end of
the valve-chambercontaining said eylindrical
valve and slide-valve and having an exhaust-
passage leading therefrom, and means con-
nected to the shaft and to said sleeve and ac-
tuated by centrifugal force to rotate said
sleeve upon said shaft, substantially as de-
scribed and for the purpose set forth.

In testimony whereof 1 have atfixed my sig-
nature in presence of two witnesses.

FRANK HENRY SLEEPKR.

Witnesses:
WILLIAM P. MCFEAT,
FRED. J. SEARS.
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