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- To all whom it may concerw:

Be it known that 1, ABTHURGROVES, Sr a,
citizen of the United States residing at Ladue.,

~ in the county of Henry and State of Missouri,

10

20

25

have mvented certain new and useful Improve- *
ments in Rotary Engines; and I do declare the
following to be a full, clear, and exact descrip-
tion of the invention, ‘such as will enable others
‘gkilled in the art to which it appertains to

make and use the same, reference being had to
the accompanying dra,wmws and to the letters

of reference marked there:on which form a |
| | ways in- the cylinder - frame, in whmh the

part of this specification.

This invention relates to new and useful 1 1m— -

provementsin rotary engines, motors, pumps
locomotives, &c.; and the object of the inven-
tion 1s to prowde an apparatus in which a di-
rect thrust is obtained against a rotary radial

piston, permitting the full force of the steam

to be exerted upon the piston in the direction
of the travel of the latter and obviating the

waste of energy by the exhausting of the -

steam through the traverse chamber n ad—
vance of the piston. -

The invention consists, further 11 the pm--

vision of means whereby the steam may be
used expansively by cutting off the same au-

~ tomatically at any given point desired.

30
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The invention comprises, further, various
details of construction and combmatlons of

parts, which will be hereinafter fully described
and then specifically defined in the appended
claims.

My mventmn is illustrated in the accomp&-
nying drawings, which, with the letters of ref-

erence ma,rked theréon form a part of this ap-

plication, and in which drawings sm:ular let-
ters of reference indicate llke parts In the
views, in which—

Figure 1 is a perspective view-of an engine

embndym@ the features of my invention. FKig.

2 is a vertical sectional section through the
engine, showing the relative positions of va-

r1ous parts of the invention. Fig. 8 1s a top
plan view showing a duplication of the parts
illustrated 1 Kig. 1, forming a duplex en-
"Fig. 4 i1s a sectlonal view vertically

| throuﬂ'h the lower portion of the thrust- bloek

and thr ough the cylinder.

5o tional view vertmalh* thmuo‘h the cut-off

drawings.

a boxing

Fig. 5 15 a sec-

valve thrust block, and a portmn of the cyl-'_ '

-mder Fig. 6isa detail sectional view through
the apparatus for allowing the use of steam

expansively. Fig. 71is a detail view of the in-
ner face of the cam mounted upon the driv-
ing-shaft of the engine adapted to actuate,
thrcau oh suitable connections, the thrust—block

55

Fig. 3 is a cross-sectional view through the

yhnc{er, shﬁwmg the shape of the wall there-
of. TFig. 9 is a detail view showing the fric-
tion- blecL provided with apertures thereln.
Fig. 10 1is a detail view showing the grooved

thrust-block works.
Reference now being had to the details of the

dra,wmﬁ's lw letter, A designates a shaft which
is mounted n smt&ble bearma's between the

cylinder A’, and said-shaft has rlgldiy secured
thereto a hub B of the rotary piston B’. The

ends'of said piston project over the bosses ¢,

which project from the 1nner walls of the
cylinder-heads and which abut against the

opposite ends of the hub portion of said pis-

ton, packing-rings being interposed between
the two surfaces for the purpose of ma,kmg a,
steam-tight joint. The outer end of said pis-
ton 1s slwhtly convexed and adapted to wipe
against the inner concaved circumference of
the cylinder, as shown clearly in Fig. 1 of the

integral hub portlon of the piston and serve
to throw the piston so that 1t will always
wipe against the inner concaved circumfer-

60
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In order to allow the piston to 3o
‘take up wear, springs P are secured to the

ence of the cylinder, this detail being shown 85

clearly in the cross-sectional view of the. draw—
ings.
Mounted upon the trame of the cyhnder is

C, having a head (' securely fas- -

tened thel eto, sald head being provided with a go

number of suitable packmg—e*]ands (,through
which reclproc&tmcr members about £o be de-

scribed have reciprocating steam-tight move-

ments. Said chest or boxing 1s divided into

a plurality of chambers, the central one of 95

which (designated by letter D) is for the re-

ception of a thrust-block E, which recipro-

cates therein, said thrust-block being adapted

to pass through an aperture leading into the

cylinder in which the rotary piston operates..

i00
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The end walls of the cylinder have grooves
on their inner faces for the reception of the
thrust-block to guide the same. The thrust-
block E referred to is preferably chambered
out, the upper portion of which receives a
stem K/, which 1s fastened by threaded con-
nections or any other suitable manner to the

block, and the stem E’ has a reciprocal move-

ment through the gland over the central cham-
bered portion D of the boxing or chest C.
The upper end of the stem E’ is connected to
a cross-head E°, which has ears ¢ thereon, to
which a link F is pivotally connected, and the
other end of the link being bifurcated and
having arms F', carrying a pin: F*, to which
one end of a lever F° is fulerumed. Xeyed

to rotate with the shaft A is a disk A” the

- inner face of which is provided with a cam-
- groove A’ in which an antifriction-roller A,

20

carried at the lower end of the rod H, travels.

- Said rod H has a reciprocal movement through
~an apertured bracket-arm H', fastened to said

boxing or chest, and the upper end of the rod
is pwotally connected to the lever F° through
the medium of a link H?. (Clearly shown in

~ Fig. 1 of thedrawings.) The ends of the arms
" of the cross-head E? have hollow cylindrical
~ ouide extensions E* for the reception of the

- 3°

rods I, which reciprocate freely through the
samme. Adjusting-nuts I’ are mounted upon

the upper threaded ends of said rods I and

. adapted for the purpose of adjustment upon
- the ends of the rods to cause the rods to be

35

raised for the purpose of opening the cut-off
valves J, which are fixed to the inner ends of

..the rods, thus insuring the positive movement
. of. the cut-off valves at predetermined mo-

.. ments.

Each of the cut-off valves J, there

. being one on each side of the chest or boxing,

.40
steam - supply pipe K enters.

is mounted in a chamber J', into which a
Upon either

- side of the central chambered portion D, in
- which the thrust-block is mounted, are the

. two chambered portions L, in which the slide-
valves N are mounted, which control the ports

- N/, that lead from the chambers L into the

traverse portion of the cylinder—one on each

- side of the centrally -mounted thrust-block.

. Stems N?are connected to the slide-valvesand

e

- able manner to the cross-head E°.

passed through glands N°, mounted over the

~upper ends of said chambers L, and the outer

ends of the rods N* are fastened in any suit-
Ports J*

. lead from the chambers J’ into the chambers

55

L., in which said slide-valves have a recipro-

-+ cal movement, and the apparatus controlling
- the slide and cut-off valves is so arranged and
- operated that the moment the thrust-block is
. driven out from the cylinder the slide-valves

. 60.

will close the ports N, leading to the inte-

- rior of the cylinder, and the exhaust will take

05

place.

The lower or 1nner end of the thrust-

block, which-1s chambered out to receive the
. exhaust which escapes from the cylinder, car-
ries a friction-block M, which has steam-ex-

753,388

haust ports M’ extending SLIbStELI]tl&HV the
length of the same, or, if preferred, instead
of the perforatlons*, an elongated slot in the
friction-block. ' The lower end of the lower
portion of sald friction-block 18 contracted
and has a movement through the elongated
slot at the lower end of the thrust-block, a

movement of said friction-block toward the

center of the cylinder being limited by shoul-
ders m of the friction-block coming in con-
tact with shoulders » on thé inner surface of
the chambered portion of the thrust-block.
Springs M* are secured to the shoulder M°,
formed in the inner surface of the thrust-
block, and are adapted to normally rest against

the outer end of the friction-block M, the pur-

pose of said springs being to normally hold
the inner end of the thrust-block slightly in
advance of the inner concaved ends of the
thrust-block, said springs being provided for
the purpose of taking up any jar upon the
thrust-block as the same is suddenly driven
toward the cylinder. - The inner end of the

friction-block projects a sufficient distance so

as to come In contact with the hub of the pis-
ton simultaneously with the opening of the
slide-valves N. The exhaust from the trav-
erse of the cylinder, which passes up through
the friction-block and into the chambered por-
tion of the thrust-block, makes exit from the
latter through a pipe O.

In adapting my apparatus for using steam
expansively and economically an auxiliary cyl-
inder QQ is provided,(shown in perspective view
in Fig. 1, also in section in Fig. 6,) in which
1s mounted a piston Q/', provided with suitable
packlnﬂ' and against which piston one end of a
spring Q° bears., the other end bearing against
the top of the cylmder (), the office of saicl
spring being to normally throw the piston to
its outer limit or in the position shown in Fig.
6 of the drawings. Secured to said piston 1s
a stem QQ°, the lowel end of which is secured
to a cross-bar ', one end of which is pivot-

ally connected to one end of thelever (Q°, which
1s mounted upon a pivot-pin carried by the

bracket-arm or standard Q°, supported on the
chest or casing about the cylinder J’. The
other end of the lever Q’ is pivoted at Q' to
the rod 1.

R designates an a,uxﬂlary cylinder, a detail
view of whlch 1s shown in Fig. 6, which cyl-
inder has a block R’, mounted to have recipro-
cal movement therein by means of a rod R*
passing through a suitably-packed gland in
one end of said cylinder and operated by
means of a lever R carrying a dog R*, adapt-
ed to engage the notches of the segment-stand-
ard R’. - (Illustrated in Fig. 1 of the drawings.)
Said block R’ has a passage-way 7, having an
opening through the circumference of the

75

30

90.

95

100

105

110

I15

I20

125

block adapted to register with one.or the other

of the pipes S and an exit end opening through
the center of the inner end of the block and is

‘designed to be thrown so that it will register

I30
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" with one or the other of the pipes S, leading
~ into and communicating with the cyhnder R.

IO

Said pipes S lead to and communicate with the

interior of the traverse-chamber of the cylin-
der at different locations, as shown in Fig. 2-of
the drawings, and are pmmded for the pur-

pose of allow] ing the steam to escape from the

c¢ylinder through one or the other of the pipes
S into the cylinder R, thence through the pipe
T to the cylinder  for the purpose of acting

upon the piston Q' with sufficient force to drive
it against the tension of the spring bearing

upon said piston, whereby one of the rods 1
may be actuated for the purpose of moving
the cut-off valve J to shut off the feeding of

‘the steam, thus economizing the steam and

allowing the same to act expanswelv The
moment the exhaust takes place the piston Q’

~will be returned by means of the spring to its

20

normal position and the cut-off valve returned

to its normal position, it being observed that
said cut-off valve is arranged to act independ-

- ently of the slide-valves deserlbed

30

~ block, and the moment the traverse-cham- |

35

~ friction and thrust-blocks, the thrust—bloek ‘
“will be thrown back aﬂ'amst the hub of the

4.0

By the provision of the slide-valves N, Wthh
are positively driven by the cross-head Q2 the
apparatus is so adjusted that as the piston is

‘about to complete its rotary movement and

when adjacent to the thrust-block the disk,
with cam-groove therein, will actuate the rod

J to cause the thrust-block to be -withdrawn

out of the path of the advancing piston, at
which moment the feeding of the steam 1s cut
off until the piston passes by the thrust-

ber of the cylinder exhausts, through the

piston and the slide-valve will open and allow
the steam to enter the port into the Lraverse—
chamber. o

In Fig. 81 have shown a-top plan view of

! duplex rotary engine, in which each side of

45

the engine is promded with a similar appa-
ratus and with a reversing-lever, (indicated by
letter W in the drawings, ) Whereby the steam
may be utilized for reversing the engine.
‘The operation of my invention is as follows
Steam being admitted through the pipe K

.. passes into the steam chest or chamber J ', and

Y

6o

- by the thrust-block the exhaust takes place, |

when the slide-valve N is in the position shown
inFig. 2 of the drawings steam will be allowed
to enter the traverse-chamber of the eylinder
and will ITmpinge against the rear of the ro-

tary piston, causing it to traverse the circular

pathway of the ;g;flmder and carrying with it
the axle upon which it is mounted and the va-

‘rious parts connected thereto. Whenitreaches

the point indieated by dotted lines, the thrust-
block, which will have been actuated by means

of the mechanism described, will have been

thrown out of the path of the piston, and
simultaneously with the passage of the piston

the slide-valve working synchronously with

the thrust-block, shutting off the supply of | rotary piston fixed to said shaft, a qhambered 130

—

'stea,m during the exhaust, and the moment the
piston passes the thrust-block the apparatus

is actuated, so that the thrust-blockis thrown
down against the hub of the piston and the

steam-port opened to allow the force of the

steam to be exerted upon the piston. This
alternate moving of the thrust- block and

valves is repeated rapidly during the rotation

of the piston, and when itis desired to utilize
the steam expansively and economically one

or the other of the pipes S is thrown into com-
‘munication with the cylinder  to allow the

75

steam to act upon the piston therein in the '

“manner described, and after the pressure is

relieved in the traverse-chamber the pistonin
the chamber Q will return to 1ts normal posi-
tion and the cut-off valve open.
of openings from the traverse-cylinder which

! communicate with the cylinder (Q may vary,

and they may be arranged at different inter-

vals, and while the engine is in the position

shown in Kig. 1 of ,the drawings there will

be a partial vacuum betweén the forward face
of the piston and the back or rear of the

thrust-block; but as the piston travels forward
it will pass consecutively the openings into
the pipe S, admitting steam through them to

| said auxiliary cylinder QQ, acting upon the cut-

off valve in the manner described. Theamount

of expansion 1s thus governed at will by the

setting of the lever R°.
From the foregoing it will be seen th&t by

the provision of the apparatus desceribed 1

produce a rotary engine giving the maximum
of power with economieal use of steam, capa-
ble of b_eing run expansively, and is reversible,
suitable for all kinds of work where recipro-

_catmg engines are now used— stationary, lo- .

comotive, or marine—and may be compounded

or trlpled, giving greater power with much

less floor-space and weight of metal.
While I have shown a particular construc-

tion of apparatus embodying the features of

The number

30

9o

95

100 -

105

my invention, 1t will be understood that I may

make alterations in various details of the con-
struction of the parts, adapting the same for

various purposes, without in any way depart--

ing from the spirit of the invention.
‘Having thus described my invention, what
T claim as New, and deswe to secure by Letters

Patent, 1s— -
1. A rotary engine (301111)1‘181110’ a cylinder, a

‘shaft mounted in suitable bearings therein, a
rotary piston fixed to said shaft, a hollow re-

ciprocal thrust-bleck and means for positively

throwing the same into and out of the path of

said piston, a spring-pressed and perforated
friction-block carried within the chambered
portion of the thrust-block, and valve mech-
anism operated synchronouslv with the move-

11O

115

120

125

ment of the thrust-block to regulate the feed-

ing of steam to the cylinder as set forth.
9. A rotary engine comprising a cylinder, a
shaft mounted in suitable beari ings therein, g
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chest having communication with said cylin-
der, a hollow reciprocal thrust-block mounted
in one of the chambers of said chest and posi-
tively-driven means for throwing the same
into and out of the path of the piston, a mov-
able perforated friction-block mounted in the
chambered portion of the thrust-block, slide-
valves mounted in the chambered portions of
said chest, and means for positively driving
said valves synchronously with the reciprocal
movement of the thrust-block, as set forth.
3. A rotary engine comprising a cylinder, a
shaft mounted in suitable bearings therein, a
rotary piston fixed to said shaft, a chambered
chest communicating with the cylinder, a hol-

. low reciprocating thrust-block mounted in the

20

.30

chambers of said chest, a stem secured to said
thrust-block, a cross-head secured to the end
of salid stem, means driven by the shaft for
positively driving said thrust-block into and
out of the path of said piston, slide-valves and
connections between the same and said cross-

“head, Whereby the valves may be operated
synchronously with the movement of the

thrust-block, as set forth.

4. A rotary engine comprising a cylinder, a
shaft mounted 1n suitable bearings therein, a
rotary piston fixed to said shaft, a chambered
chest communicating with the cylinder, a hol-
low reciprocating thrust-block mounted in
the chambers of said chest, a stem secured to
said thrust-block, a cross-head secured tothe

~ end of said stem, slide-valves mounted i1n the

- 35

chambered portions of the chest, and rods con-
necting said valves with said cross-head, and
means driven by the shaft for operating the
thrust-block and valve, as set forth.
5. A rotary engine comprising a cylinder, a
shaft mounted in suitable bearings therein, a
rotary piston fixed to said shaft, a chambered

~ chest communicating with the cylinder, a hol-

45
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low reciprocating thrust-block mounted in

one of the chambers of said chest, a stem se-

cured to said thrust-block, a cross-head se-
cured to the end of said stem, slide-valves
mounted in the chambered portions of the
chest, rods connected to said valves and pass-
ing through suitable glands and fastened at
thelr outer ends to said cross-head, cut-off
valves and connections between the same and
said cross-head, as set forth.

6. A rotary engine comprising a cylinder, a
shaft mounted therein and a piston rotating
with said shaft, a reciprocating thrust-block,
positively-driven means for throwing the same
into and out of the path of said piston, valve
mechanism for regulating the supply of steam

~ being fed to the cylinder, an auxiliary cylin-

60

der, a plunger-carrying cylinder, pipes com-
municating between said plunger- carrying
cylinder and the cylinder carrying the rotary
piston, means for operating said -plunger to
throw one or more of the pipesleadingthere-
to into communication with the cylinder bear-
ing the rotary piston, an auxiliary cylinder

753,388

communicating with the plunger-carrying cyl-
inder, and a piston 1n said auxiliary cylinder
and connections between the same and said
cut-off valve, ‘as set forth. |

7. A rotary engine comprising a cylinder
having pipes communicating with the interior
thereof at intervals, a rotary piston mounted
in said cylinder, a reciprocating thrust-block,
means for operating the same, a cut-off and
slide valves, an auxiliary cylinder, a spring-
pressed piston mounted therein, and pivotal
lever connections between the same and the
stem of said cut-off valve, a plunger-carrying

cylinder through which communication is had

between the auxiliary cylinder and the piston-

carrying cylinder, and means for throwing

one or the other of said pipes intocommunica-
tion with the auxiliary cylinder, as set forth.

8. In combination with a cylinder, a rotary
piston therein, a reciprocating thrust-block, a
cut-off valve, an auxiliary cylinder, a spring-
pressed piston therein, the stem of said piston

75

30

projecting through the end of the cylinder con-
taining the spring-pressed piston, a rod con-

nected to the end of said stem, a standard upon
the frame of the apparatus, a lever pivoted in
said standard having pivotal connections at
one end of said bar, its other end pivotally
connected to the stem of said cut-off valve, a
plunger-carrying cylinder with a duct leading
through a portion of said plunger, pipes lead-
ing from the plunger-carrying cylinder to and
communicating with the rotary piston-carry-
ing cylinder, a rod connected to said plunger
and lever mechanism for actuating said plun-

ger to throw one or the other of the pipes lead-

ing from the plunger-carrying cylinder into
communication with the duct leading through
the plunger, as shown and described.

9. A rotary engine comprising a cylinder
having bosses projecting toward each other
from the ends of the cylinder, an operating-
shaft journaled in the end of said cylinder, a
piston having the hub portion fixed to the
shaft intermediate said bosses, the end of the
piston projecting over said bosses and its outer

end adapted to wipe against the circumfer-

ence of the cylinder, a chambered chest mount-

Q0

95

ICO

I0§

110

ed over said cylinder, a thrust-block mounted

in one of the chambers of said chest and hav-

ing a reciprocal movement therein adapted to

be thrust against the hub portion of said pis-
ton and be guided in grooves formed in the
inner faces of said cylinder ends, a friction-

‘block carried by the thrust-block, a cut-off

and. sliding valves for feeding the steam to the
cylinder,and means for actuating the same syn-
chronously with the movement of the thrust-
block, as set forth. - | |

10. In arotary engine, in combination with
a cylinder and shaft journaled therein, arotary
vielding piston having a hub portion secured
to said shaft, a chambered chest mounted over
the cylinder, a reciprocating thrust-block hav-
ing reciprocal movement in one of the cham-

115

120

125

130
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bers of said chest, and means for operating
the same, the opposite edges of said thrust-
block adapted to be guided in grooves in the
inner faces of the ends of the cylinder, a per-
forated friction-block having shouldered por-
tions having a limited play in a recess in the
lower end of the chambered portion of the
thrust-block adapted to normally hold thesame

with its outer end in advance of the thrust- |

| block, cut-off and slide valves, and means for 10

actuating the same synchronously with the

movement of the thrust-block, as set forth.
In testimony whereof I hereunto afiix my

signature in presence of two witnesses..

. | ARTHUR GROVES, Sr.
Witnesses: '

| PeyTox A. Panks,

Gro. S. HoLripAay.
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