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To all whom it may concern: o

‘Beitknown that I, FRANK G. GROVE, a citl-
zen of the United States, residingat Luray, in
the county of Page, State of Virginia, have

invented certain new and useful Improve-

ments in Rotary Engines, of which the fol-

" lowing is a specification, reference being had

10

therein to the accompanying drawings.
~ This invention relates to a rotary engine,
and particularly to an engine of that charac-
ter having an eccentric piston and ecam por-

‘tions for actuating said piston in one direc-

tion. o S
The invention has for an object to provide
an improved construction of rotary enginein

‘which the eam portions at opposite sides of
the abutment are removably mounted within

“the casing and adapted to convey the steam-

. 20

feed to the piston after the same has been
fully projected. S

Further objects of the invention are to pro-

vide an improved form of piston or gate and

cam for use in an engine of this character.
Other advantages and objects will be here-

inafter set forth, and the novel features of the

invention specifically defined by the append-
ed claims. - - o

 Tn the drawings, Figure 1 is avertical lon-

pitudinal section through the engine. Tig.

y 2 is a vertical section at a right angle to Fig.

1. Fig. 8 is a detail of one of the pistons

 perspective of one of the cams. |

Like letters of reference indicate '1:ike_pa;r_‘ts
in the several figures of the drawings. |

The letter A designates a casing, which

may be of any desired construetion to form

~ an interior cylinder A’ and is provided with
opposite heads A? secured together by tie-

AD
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the bottom of the casing.
der A’a cylindrical piston-holder B3 is secured
» to the shaft A®and provided with pistons €,

bolts A3 and provided with bearing-sleeves
A? for the driving-shaft A®, which carries at

oneend a pulley A°. "The sleeves A* are pro-
vided with bearing-collars A7, of suitable |
~metal, and with oil-cups A® as usual. One |
of the heads A?is provided with a discharge-

passage A’and cock A for withdrawingany
water of condensation which may collect at
Within the cylin-

slidably mounted in recesses or transverse

. l ends of the holder.

piston C.

' edges of the piston-holder are provided with

L-shaped packings B? normally pressed out-
ward by springs B3, so as to contact with the
inner faces of the heads A*and form a steam-
tight packing with an extending area. The
holder B is provided with an annular recess,
into which these packings may seat, so that
the outer edge thereof will be flush with the

55
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The piston C, of which one or more 1ﬁay be -

used, is composed of opposite members simi-
lar in construction and adapted to be placed
together face to face, so that the tongue C'
upon one section will enter the recess C* upon-

the opposite section and permit a longitudi-

nal sliding of the sections upon each other
‘without any liability to a lateral movement:
relatively to each other. Each section is
provided with a recess C?, in which a project-
ing spring C! is located, which spring is of a

greater diameter than the depth of either re-

70

cess and extends partially into both, so as to -

normally hold outer ends of the sectionsina
‘projected position away from each other and

permit a compression of the parts under ten-
sion.

one edge of the piston is forced outwardly
from the holder B by means of the ordinary
projecting spring C%, located at the base of
the recess B’, to bear on the inner end of the

75

It will thus be seen that this novel
form of piston obviates the necessity of using
any end packings, as the single projecting
spring holds the opposite ends of the piston
in contact with the heads of the casing, while

30

At the upper portion of the casing an ;:Lbut- '

ment D is disposed and normally forced down- -

ward into contact with the periphery of the

piston-holder B by meansof aspringD'. The

abutment D is similar in construction to the

‘piston C, and the two sections of the abut-

ment are held in contact with the heads of
the cylinder by means of the projecting spring
D®. At opposite sides of the abutment cam-
blocks B are provided and formed with an

g0

aperture or'channel E' through the same.

These are fitted within the upper portion of
the cylinder A’ and rest at their lower ends
upon a seat A'l. Communicating with the

| apertuve 1 of the eam and with the cylinder
A’ below the seat is a By-pass or channel A™.

~ slots B’ of the holder. The ‘opposite. side ] This cam is secured at its upper end by means

1Q0
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by means of which the two sections of the
cam are held in position adjacent to the abut-
ment D, The aperture E' permits the feed

of the steam or motive power from the pipe

connection ¥ through the ecam and discharges
beyond the seat A, so as not to exert the full
expansive pressure thereof until the piston C
has become fully projected, as when this pis-
ton 1s In contact with the cam only a small
area 18 presented, and the full pressure of
steam thereon would interfere with the free
sliding of the piston. | v
T'his engine is adapted to be reversed in op-

eration by introducing the motive power at

etther side of the abutment and exhausting
from the opposite side. For this purpose the

pipe-sections F, communicating with each of |

the cams, are provided with rotating stop-
cocks F', one of which will be closed as the
other is opened and both of which communi-
cate with an exhaust-pipe F?. The steam-

|

pipe F® is provided with a throttle-valve F* |

and at its lower end with a cross-pipe F?, hav-
ing stop-cocks F¢ therein, one of which is

- openedastheotherisclosed and both of which

communicate with the pipes F. For the pur-
pose of operating these several valves in their
relative relation and position to each other
levers F"are extended upward therefrom, con-

nected to a reversing-bar F&,

The general operation of the engine will be
apparent from the foregoing description, and
by reference to Fig. 1 and the position of the
stop-cocks in the feeding and exhausting con-
nections, as shown by dotted lines, it will be
seen that thesteam entering the pipe F® passes
through the cock F¢ and pipe F into the left
cam K, and it a piston be in contaet with this
cam a portion of the steam will pass around
the by-pass A to act on the piston in ad-
vance. Intherotation of the piston through
the cylinder the exhaust begins at the by-pass
A’ and continues as the piston passes over
the right cam, from whence it passes through
the pipe I, cock ¥’ to the exhaust-pipe >
It will be at once seen that by shifting the
reversing-gear the exhaust connection at the
left will be opened and the exhaust connec-

tion at the right closed, while the steam con-

nections are respectively closed and opened
to operate the engine in the opposite direc-
tion. Theform of sectional cam herein shown

permits the ready substitution of a new block

Wwhen repairs are necessary and the reversal
of the blocks when the engine has been run-

- ning continuously in one direction for an ex-
tended period of time.

As is well known in
this art, the wear upon these cam-blocks is
very uneven and increases at the point of in-

- 1tial contact with the piston, so thatitis highly

important for the economical operation of the
engine that these cams should be readily re-
movable and interchangeable, The particu-
lar construction of piston used permits the
formation thereof in two similar sections, s
that they can be readily reversed to equalize

F

l

l

of the invention as defined

705,835

of a screw E* pagsing through the casing and | the wear, and all necessity for end packings

thereon is obviated, so that the projection of
the end of the piston to form a steam-tight
contact with the heads is effected by a single
spring. o | -
It is obvious that changes may be made in
the details of construction and configuration
of theengine without departing from thespirit
by the appended
claims, - o
Having described my invention and set

forth its merits, what I claim, and desire to

| secure by Letters Patent, is— .

1. Inarotaryengine, acylinder and piston-
holder, a piston therein, an abutment at the
upper portion of said eylinder, apertured cam-
blocks at opposite sides of said abutment,
and a by-pass extending from the aperture in
sald cam aroundtheend thereofsubstantially

‘as specified. . o |
2. Inarotaryengine, a cylinder and piston-

holder, a piston therein, an abutment at the
upper portion of said cylinder, cam-blocks at
opposite sides of said abutment having ap-
ertures therethrough, by - passes extending
from said apertures around the lower ends of
said cam-blocks, condueling-pipes communi-
cating with each of said cams, a steam-pipe
communicating with said conduecting-pipes
and provided with cocks which arealternately
opened and closed, and an exhaust-pipe com-
municating with said conducting-pipes and
provided with valves which are alternately
opened and closed, substantially as specified.

3. Inarotaryengine, a cylinder and piston-
holder, & piston therein, an abutment at the
upper portion of said cylinder, cam-blocks at
opposite sides of said abutment having aper-

tures therethrough, conducting-pipes com-

municating with each of said cams, a steam-
pipe communicating with said conducting-
pipesand provided with cocks which are alter-
nately opened and closed, an exhaust-pipe
communicating with said conducting-pipes
and provided with valves which are alter-

70

75
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nately opened and closed, levers extending

from said cocks, a reversing-bar connecting
sald levers, and L-shaped packings disposed
within anannular recess on theopposite ends
of said piston-holder to bear against the pis-
ton-heads, substantially as specified.

4. A piston for a rotary engine, comprising
opposite sections each having at one end a

II§

120

thickened portion provided with a recess and

at the opposite end a tongue to fit the recess
in the corresponding section and provided

‘with a spring-recess between its ends, and a

coiled spring of sufficient diameter to extend
within therecess of each section, substantially
as specified.

9. In a rotary engine, a casing having at

opposite sides a seat, apertured cam-blocks
adapted to rest at their lower ends upon said
seats and having their upper ends secured to
sald casing, a by-pass extending from the ap-

erture in said block around said seat, a ¢ylin-

drical piston-holder, and pistons carried by

125
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said holder and nermelly projected ther ef1 om | projected in opposite directions to each other,

under spring tension, substantlally as speci-
fied.

6. In a rotary enﬂ*lne a eaemﬂ' havmﬂ' ab
epposwe sides a seat epertw'ed cam- bleeke

‘adapted to rest at their lower ends upon said
- seats and having their upper ends secured to

sald ca,smg, a by -pass extending from the ap-

- erture in said block around said seat, a cylin-
10

drical piston-holder, pistons carried by said

holder and normally projected therefrom un-.

der spring tension, an abutment between up-
per ends of said eam~bleeke and comprising
longitudinally - movable sections normally
projected in opposite directions to each other,

- substantially as sPeclﬁed

- 20

7. In a rotary engine, a casing having at
opposite sides a eeet apertured cam-blocks

“adapted to rest at thelr lower ends upon said
seats and having their upper ends secured to

sald casing, a by__ pass extending from the ap-
erture in said block around said seat, a ¢ylin-

~ drieal piston-holder, pistons carried by said

holder and normally projected therefrom un--

der spring tension, an abutment between up-
per ends of said cam-blocks and comprising
lengltudmally meveble sections nermal]y

‘segmental L.-shaped packings disposed with-

in sumla,r recesses provided in the ends of
said piston-holder, and means for admitting

motive power to the aperture in one of . seld

cams and exhausting from the eppemte one,
subetentmlly as spee1ﬁed
8. In arotary engine, a cylinder having an-

apertured cam por tlen mthm its upper seg-

ment, feed and exhaust eennectlens commul-

30 .
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mea,tmﬂ' with the said cam portion, an abut-

ment between said connections, by-pass chan-

nels extending from the apertures at the op-
posite ends of the cam portion and around the

ends thereoi, a p1sten -holder provided with a
transverse slet a piston comprising sepalate

members located within said slot, a spring be-

tween said members for pre;jeetmg the ends

thereof beyond said slot, and a spring beneath
extending between the bese of said slot end
piston, substantially as specified.

In testimony whereof I affix my signature

in preeenee of two witnesses.
I‘RANK Gx. GROVF
Wltneeees.

L. R. OGDElN, )
L. T. BERRY.
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