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"UNITED STATES

P ATEN T OF F ICE.

~ JOHN H. MEYER, OF PHILADELPHIA, PENNSYLVANIA.

~ ROTARY ENGINE.

SPECIFICATION forming part of Letters Patent No. 601,854, dated April 5, 1898,
~ Application filed March 9, 1897, Serial No, 626,671, (No model)

To all whom it may concern: - o
Beitknown that I, JoEN H. MEYER,a citizen

of the United States, residing at Philadelphia, |

in the county of Philadelphia and State of

Pennsylvania, have invented certain new and

useful Improvements in Rotary Engines, of
which the following is a specification, refer-
ence being had therein to the accompanying
drawings. o . R -
My invention relates to rotary steam-en-
gines; and the object of my improvement is

- 1o make a two or more step receiver -expan-

13

- 20

sion-engine with exhaust
or to a condenser. | - -
To accomplish the desired result, my im-
proved engine is constructed with two, three,
four, five, or more cylinders, with a steam-
chest at one end and an exhaust-chest at the

to the atmosphere

opposite end and between the several eylin-

ders receivers, said receivers being always

~one lessin number than the number of cylin-

~ ders. - The eylinders are made in two halves

- toreceive the pistons and are joined together -
on a line through the center of the driving-
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shaft. The cylinders may have the same di-

-~ ameter and a difference in axial length or
they may vary in diameter and length, as

may be required; but they always increase

involume from the first ecylinder,that receives

thesteam,toward thelast cylinder;from which
the exhaust issnes. Parts of the several re-

celvers are cast upon the several ¢ylinders,

and when the cylinders are joined together

complete receivers are formed. The whole

engine rests upon a proper foundation and

~ 1s supported thereon by legs provided with

flanges that will allow a slight sliding move-
- ment in  the direction of the axis of the en-
gine,.

Bach cylinder is bored and faced to
receive a piston-having a moving fit and bears

with its bosses on bushings fitted between

each two cylinders. All of the pistons are
keyed on one shaft, which revolves in bear-
Ings placed at ends of the engine. Each pis-
ton forms a disk, at the center of which is a
boss toreceive the driving-shaft. On the cir-
cumference of each disk is formed a rim hav-
Ing thereon two, three, or more radial exten-
sions which I call “‘thumbs,” placed equidis-

thumbs away from the said valves.

rings to each piston. In this way there is

"jta;nt from each other. There are also side 5o

formed in each piston two, three, or more

‘pockets, and when the pistons are fitted in

their respective eylinders the pockets are in-

closed all around and form the chambers in

which the steam does its work. Each of the
cylinders has on its inner circumference two,
three, or more recesses, according to the num-

Dber of the flap-valves, located equidistant

from each other. In these récesses are piv-
oted the flap-valves, curved to the circumfer-
ence of the cylinder and pressed down into

| the pockets of the pistons by means of spiral

springs or by steam-pressure. For this pur-
pose there is formed on the outer surface of
eachcylinder,above each recess, an extension,
bored out and closed at the outer end by

55
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means of a serew-plug, adapted to receive the

spiral spring and spring-rod or a small steam- =

piston and rod to act upon the flap-valve.
Lhe flap-valves form the resistance-walls for
the steam, which by its action drives the

meansthe revolution of the piston is obtained.
The exhaust is also controlled by the action
of the flap-valves. _
the pistons over the thumbs and side rings
has a moving fit in the respective eylinders.

The boundary-line of the thumbs in the front,

being in the side in the direction of motion,

is about a quarter-circle and is connected to
the rim with a large fillet, so that the flap-

valve will lift gradually at first. The bound-
ary-line in the back of the thumbs is an epi-
cycloid, with the length of the flap - valve

(measuring from the center of the pivot-pin)

as aradius of a circlerolling inside of another

between the center of the shaft and center of
the pivot of the flap-valve plus the length of
the flap-valve measured from the center of
the ‘pivot-pin.

The extreme diameter of |

By this construction of the

70

By this -
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circle having a radius equal to the distance -

9@

rear of the thumb T, I secure the greatest pos- L

| sible ease of movement without joltor jar and

have at all times a practically steam-tight

joint that will not allow any part of the in-

95

coming steam to pass under the free end of

theflap-valveand retard the downward move-
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haust by the lifting of the flap-valves by the | _
| sure to force down the flap-valves in place of

'into the recesses.
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ment of said valve. _
front an opening which turns inside the
thumb toward the receiver side and toward

thenextfollowingcylinders. Thesesideopen-

ings in the thumbs pass along in front of a
number of openings in the side walls of the
cylinders toward the receiver. By the rota-
tion of the pistons and the forward movement
of the 1{humbs the flap-valves are lifted up
After the thumbs have
passed under the flap-valves they are forced
down into the pockets of the pistons by means

of springs or steam-pressure in the exten-

sions. When the thumbs lift the flap-valves,
the openings in the front part of the thumbs
form the connections between the pockets and
the receivers or, at the last cylinder, between
the pockets and the exhaust. The parts of
the piston-pockets in front of the thumbs and
back of the flap-valves are nearly always in
contact with a receiver or the exhaust until
the thumb is near to the flap-valve, at which
time the exhaust is closed to form, by a slight
compression of the steam, a cushion to pre-
vent shock on the flap-valves. Inthesideof
the piston-pockets toward the steam-chestare
long openings for the admission of steam.
These long openings pass in front of circular
openings in the corresponding cylinder or re-
ceiver wall, and in this way the steam is au-
tomatically admitted as long as these open-
ings are in connection. The openingsin the
cylinder-walls or receivers are placed in such

position that they will not come into contact

with the long opening in each piston-pocket
until the flap-valves are pressed a certain dis-
tance into the pockets. When the steam ad-
mission is closed, the expansion of the steam
in each pocketand cylinder respectively takes
lace and is continued to the starting of ex-

~ next following thumbs.
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eylinders with pistons and

In the accompanying drawings, Figure 11s
a longitudinal sectional elevation of one form
of my improved engine, showing the cylin-

ders in section at line ¢ o’ ¢” of Fig. 2, and

having the top flap-valvesremoved, but with
an outside view of the driving-shaft and pis-
tons in position. |
tional view of the engine on line b 0’ of Fig.
1, the thumbs and flap-valves being in a po-
sition to begin opening the ports for the ad-
mission of steam. Tig.3is an end elevation
of the steam-chest end of the engine, the

an end elevation of the exhaust end of the
engine, the exhaust - chest cover being re-
moved. T'ig. 51is a vertical cross-section on
line ¢ ¢’ of Fig. 1, showing the position of
the thumbs and flap-valves just before they

Fig. 7 is a half plan of the entire engine, cut |
through the center line of the shaft. Iig. 3

Fig. 2 is a vertical sec-

-engine.

Each thumb has on the | is a sectional view through phaJrlt of onre of

the cylinders on line ¢ ¢’ of Fig. 2, showing
the spiral spring in section and the guide of
the spring-rod in the serew-plug, the flap-
valve being shownin the recess and the thumb
of the piston directly under it. Tig. 918’ a
sectional plan of part of the eylinders of the
engine shown in Fig. 1 on line e ¢’ of Fig. S.

Fig. 10 is a sectional view of the half of the
two pistons on line d d’ of Tigs.2and 3. FKig.
11 is a plan, and Fig. 12 is a section at ff
of Fig. 11, of the round steam - admission
“openingsin the eylinders.
"and Fig. 14 is a section at g ¢’ of Fig. 13, of
the exhaust-opening in the last ¢ylinder when
connected to a condenser. Fig. 15 1s a lon-

Fig. 13 is a plan,

oitudinal sectionalelevation of anengine hav-
ing five eylinders and four receivers, the cyl-

inders being shown in section same as shown
in Fig. 1, but with outside view of the driv-

ing-shaft and pistons in position. Fig. 16 1s

a cross-section at h ' of Fig. 15, showing a

section of one of the cylinders and piston,
the thumbs and flap-valves being in such a

position that the exhaust-portsin the thumbs

are partially opened. Fig. 17is an end view

of the fourth cylinder of the engine shown

in Fig. 15, the fifth cylinder being removed.

Fig. 18 is a plan view of one of the sliding
legs or supports for the engine. Tig. 19 isa

side elevation of the sliding support. Fig.

20 is an-end elevation of the sliding support
‘and showing the manner of fastening the

side pieces to the bed-plate.. Figs. 21 to 24

show an arrangement of steam-pistons that

may be used for pressing the flap-valves back

“into the piston-pocketsinstead of the springs

shown in Fig. 8. TFig. 21 is a sectional view

through part of a cylinder and piston and
one of the flap-valves on line b b’ of Fig. 1,
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showing the manner of applying steam-pres-

the spiral spring shown ir Figs. 1 and 2, the

“thumb and flap-valve being in position to

admit steam, the round admission-opening

9 having arrived at a point to communicate
with the long opening 8. Fig. 22 shows a
section on line 7 7 of Fig. 21, corresponding
“also with a section on line ! I' of Ifig. 21. Fig.
23 is a section of the piston shown in Fig. 21,
through the rhomboidal openings on line k& /&
of IFig. 21.
the liner in the extensions with the two rows .
- of rhomboidal openings. | |
steam-chest cover been removed. Iig. 4 1s |

Fig. 24 shows an outside view of

C C represent the several cylinders of the
These cylinders are made In two
halves and joined together, as shown in IFigs.

2 1o 9. |

- R R are the receivers, located between the

| ~cylinders.
begin to open the exhaust-portsin the thumbs. |
Fig. 6 is a plan view of the lower half of the |
shaft removed. |

P P are the pistons.
T T are the thumbs or radial extensions,

formed on the pistons P.
S is the steam-chest.
D is the steam-chest cover.
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E is the exhaust—ehest V the exheust-'
chest cover.

J is the hv
boiler.

O is the exhaust- outlet
for the driving-shatt. |

W isthe dr 1V1n0*-shaft upon WhlGh ell of the
pistons are keyed

-steam 1nlet connected to ‘the

B B, the beai‘ino's

I I are flap-valves placed equidistant from-

each other in recesses formed on the 1n31de

of the several cylinders.

X X are extensions formed on the oute1de
of each cylinder. o

G G are the recesses in the ey]mder lnto_

which the flap-valves F are fitted.

I H are the bearings for the piston-bosses.

L L are bushings for the bearings 1.

Y are sliding legs resiing upon the founda-
tion and partially supporting the engine.

7 are rigidly-bolted legs orsuppor ts under
the exhaust end of the engine.

Q are flanges on the Slldmﬂ' lefr% Y.

N are beveled side pieces bolted to the bed-
plate and resting against cor respondmfr bev-

els formed on the ﬂa,nﬂ'es Q.

A is the foundation or bed- plate.

K K are steam-pistons placed in the cylin-
der extensions X to be used in place of the
spiral springs 3. (Particularly shownin Figs.
1, 2, and 3.)

U is the cover for the extensions X when

using the piston shown in Figl 21.

M is a screw-plug for the extensmne X when
the spiral spring (shown in larger scale in
Fig. 8) is used to press back the flap-valve.

11 are the side rings of the pistons P.

22are pivot-pins f01 holdmn' the flap- Valves
F in position.

3 3 are the spiral springs thet prese the ﬂep -

valves F back into the pockets of the pistons
after they have been raised by thumbs T'; 4,

spring-rods for the spiral spring; 5, rod of the.

- steam-piston K,(shown in Fig. 21;) 6, exhaust

45
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ports or openings in the front of the thumbs
T. These openings turn on the inside of the
thumbs and terminate.on the side of the

thumbs adjacent to the receiver of the cylm-
der next following.

7 are exhaust-openings in the eyhnders C.

- 8arelong rectangular openings in the sides

of the p1s1sons toward the steam-chest.
- 9 are circular steam-admission opemnﬂ's in

" the eylinders C.

55
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10 are bushings for the circular openm o3 O3

11, spring- catches for holding the bushings
10 in position; 12, soft conical cooper- rmﬂ's'

surrounding the bushings 10; 15, paekmn'-
strips on the sides of the fl ap- valvee Ir; 14,

corrugated springs for pressing and holdmﬂ_

the peekmo' 13 into-the required position; 15,
packing-strips for the tops of the thumbs T';
16, corrugated springs for pressing the paek-

ing-strips 15 into position; 17, packing-pieces

to form joint on the cir eumferenee of the side
rings of the plstons P; 18, small springs for

glandsfor stuffin g-boxes 24;

oted end.
| of the pivoi-pin heads, while the pivot-pins
have an easy fit in the flap-valves If, and the

_holdmcf the packing 17 19 weter-ﬂ*rooves in
‘the sides of the plstons P; 20, bushmgs for
the exhaust; 21, spiral sprmcfs for the bush-

ings 20; 22, stufﬁno' boxes for the ezha,uet-

opemnﬂ's 23 glends for stuf
24, Stufﬁnn'-boxes for the ey'l_nders Cs 25

cylinders C, through which they are bolted

together; 27, boltsfor securingthe twohalves

of the cylinders together; 28, flanges on the

28; 30, bolts for securing the leg Y to the bed-

ing - boxes 22;-

26, flanges on the a

75
sides of the cylinders; 29, boltsin the langes -

plate; 31, beveled edges on the flanges Q and

side’ p1eees ofleg Y3 32 , upper bosson the cyl-
| inder e‘ztensmn_shown in Fig. 21; 33, lower

50

boss on cylinder extension shown in Fig. 21;

34, grooves in the extensions; 35, liner in the
extensions; 306, row of openings ‘for the live

steam in the llner shown in Figs. 21 and 24;
37, row of openings for the exhaust stealn in

,t.he liner; 38, opening in the bottom. of the

extensions of the cylinder for the spring-rods
shown in Fig. 8 or the piston-rods shown in
Fig. 21, that press the flap-valves down; 39,
paekmﬂ'—rmﬂ*s for the small extension- plston

K. Theserings prevent thesteam from pass- -

ing between the piston K and the liner 35.

40 is a row of openings in piston K; 41,

small grooves in piston-rod 5.
42 18 the flange on the steam-chest to which
the cover D is bolted

43, bolts in flange 49,

90 .

95

44istheflange on the exhaust chestto whleh o

_the cover V is bolted 45, bolts in flange 44.

The flap-valves I form a joint at the piv-

They are fitted into the round bore

flap-valves are pressed against by the steam,

I0C.

which also forms a joint of the opposite ends B

of the flap-valves F as they slide upon the

rims of the pistons P and over the back bound--

ary of the thumbs T. The sides of the flap-
valves are provided with: n'rooves, into which

are fitted paekmﬂ-strlps 13, pressed against

the inner sides of the rings of the plstons P

by means of the light corrugated springs 14.
The extreme redlel ends of the thumbs T are
also provided with grooves, into which are fit-
ted the paokmmstrlpe 15, pressed out by the
light corrugated springs 16 The circumfer-

| entlel ;|01nt of the piston sides at the pivot

ends of the flap- -valves is formed by means of
the small pieces 17, fitted into the recesses of
the eylinders C at the joint of pivots 2, and
is pressed against the circumference of the
sides of the rings of the pistons by the small
springs 18. The side .packing between the
cylinder-walls and the sides of the piston Pis
formed by the water from the condensation
of the steam, this water being driven into the
corners by the centrifugal foree and held in
place by small weter-erooves 19 on the outer
side of the side rings of the pistons P. The
exhaust-openings 7'in the receivers R and to
the atmosphere do not need any packing for

108
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-side for each groove a boss.
32 1s bored to receive the connection for the
admission of live steam, while the lower boss

joint, but when the last cylinder C exhausts
into a condenser the exhaust-openings 7 in
the cylinder-wallsare provided with the bush-
ings 20, pressed by light spiral springs 21
against the corresponding side of the piston

P, and are also provided with the stuffing-

boxes 22 and glands 23, similar to the pack-

Ing used for the tubes of a surface condenser.

To prevent leakage at the extreme ends of the
engine, these ends of the cylinders C are pro-
vided with stuffing-boxes 24 and glands 25
around the driving-shaft in the usual manner
for packing 101:&15' engines.

To provide for the hneal expansmn that

takes place in the direction of the axis when a

number of the cylinders C are joined together
and to avoid the friction that would necessa-
rily be produced if the cylinders were all
bolted together rigidly when more than one
support upon the foundation is required, the
leg Z 1s connected to the last of the cyhndel
C and firmly bolted to the foundation or bed-
plate A, and the additional legs or supports
Y that may be needed are bolted to the foun-
dation with a sliding fit in the manner par-
ticularly shown in I‘lgs 18, 19, and 20.
Should the spring 3, that presses down the
flap-valves F,not be suitable forlar geengines,
I have deswned a steam-piston K (see Flrrs

21 to 24) to do the same work and reeewe'

pressure and exhaust automatically by the
motion of the flap-valves. To accomplish
this result, the extensions X of the cylinders
have internally the two grooves 34 and out-

- 33 18 bored to receive the connection for the

O
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exhaust, which is connected either to the ex-

haust side of the same cylinder or to the next
following receiver. The extensions X are
bored out to receive the liner 35, fitted steam-
tight into the bore of the extensmns
Way the grooves 34 form passages for steam.

The liner 35 has therein the two rows of rhom-
~ boidal openings 36 and 37. The upper row

56 .18 in contact with the upper passages 34
and form the admission-openings, while the
lower row 37 is in contact with the lower pas-
sage 34 and form the exhaust openings. The
piston K, which is moved inside the liner 35
by the action of the flap-valves F on the pis-
ton-rod 5, which extends through the open-
ing 38 In the bottom of extension similar to

the spring-rod 4, has therein one row of rhom-
boidal Opemnn‘s 40, which,

when the flap-
valves are moved by the thumbs T so far
that they begin to enter the recesses G, come
in contact with the row of holes 36 in the
liner, and the steam enters beyond the piston
and presses with the rod 5 against the flap-
valve. Assoon asthe thumbs have passed the
flap-valves F the steam beyond the pistons
acts and the flap-valves are pressed into the
pockets of the pistons back of the thumbs.

The upper boss

In this

v
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openings 8 and 9 for admitting steam into

each other, the flap-valves I and the pistons
K have moved so far inside that the open-
ings 40 in the pistons K come in contact with
the holes 37 in the liner and the exhaust of
the steam beyond the piston begins, while

the admission of the steam beyond the piston

has already closed at a point where the flap-
valve has left the recess G. To prevent a
shock of the pistons K at the bottom of the
extensions X, there are small vertical grooves
41 in the plston—:: od 5. These grooves allow
some of the admission-steam from the main
cylinder-pistons P’ to enter the liner of the
pistons K, and thus form cushions for said
pistons K. The operations described are re-
peated as each thumb comes in contact with

the flap-valves.

The admission of steam, the cut-off, and
the exhaust, respectively, for all of the pock-
ets in one cyhndel take place at the same
tlme and the number of such admissions, cut-
oifs, and exhausts for one revolution of each
plston are the same and .corresponds to the
number of thumbs on each piston. |

I have shown each cylinder with three of
the extensions X and three flap-valves If, the

piston having thereon three of the thumbs

T. This construction I would consider the
most practical; butthe number of extensions,
flap-valves, and thumbs may be increased,
and under some circumstances each cylinder
may have only one extension and one flap-
valve, the piston having but one thumb.
These parts may also be embodied in an en-
oine having only one c¢ylinder.

The Shdmn' leg or support Y is shown. rig-
idly attached to the enginé and sliding upon
the bed-plate; but this support Ymay be se-

cured rigidly to the bed-plate and the engine

provided with a valve-hftmcr thumb T, the
said cylinder C being pmwded with smtable-

allowed to slide over the top of it.
Having thus described my invention, wlmt
I claim as new, and desire to secure by Letters

Patent, is—

1. In a rotary engine the combination of a
steam-cylinder C, havmﬂ' pivoted on the inner
circumference thereof a valve F F, with a pis-
ton P having a moving fit in the cylmder and

inlet and exhaust por ts for the steam, and the
piston P having the side rings 1, 1, pr ovided
on one side Wlth the mlet—pmts , and the
curved exhaust-port 6 extending from the
front of the thumb to the side thereof next
the exhaust side of the eylinder and connect-
ing the interior of the piston with the ex-
haust-ports 7, substantially as shown.

2. In a 10tmy engine the combination of a
cylinder C, pr O"Flded with inlet and exhaust
ports and havmn" flap-valves I, pivoted there-
in, and means for holding said flap-valves in

| contact with the periphery of the piston, with

a piston P having the side rings 1, 1, mounted

When the thumbs have moved so far that the i in said cylinder and having thereon the lift-

‘the piston-pockets come into contact with
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1ing-thumb T, prowded with the curved ex- | the outside of the cy hnder and connected

haust-bort 6 ex‘rendmﬂ* from the front to the
side of the thumb next to the exhaust side of
the cylinder for the purpose of connecting the
interior of said cylinder dlrectly with the ex-
haust-ports, as set forth.- |

- 8. In a rotary engine the combination of
two or more steam- cylmders of different vol-
umes mounted upon a single driving-shaft,

each of said eylinders having pivoted on the |

inside thereof a series of ﬂa,p valves F, with
the pistons P, having thereon the side rings
1,1, and between said side rings the extend-
nﬂ* ‘thumbs T, operating the ﬂap valves, the
several cylmders being provided with: Stit-
able inlet and exhaust ports and connected
with a steam-supply, each piston having in

the side ring 1 thereof the inlet-port 8, a,nd in

the extendmﬂ' thumbs the curved exhaust-
ports 6, formmcv* a connection with the ex-
h&ust-ports 7 of the cylinders, substantially
as shown and for the purpose described.

4, In a rotary engine the combination of

two or more steam- cylmders having therein
steam-inlet ports, and increasing in volume
from the first eyhndel that takes steam to the
last one that exhausts, with the receiver R
located between each two of the eylinders,
and the several series of the flap-valves F,

pivoted on the inner circumference of eaeh
cylinder, and a series of pistons P, having the

side rings 1,1, and mounted on the same drw-
1nﬂ'-shaft and having moving fit in their re-

'speetwe cylinders, a,nd each of sald pistons

having thereon a series of valve- lifting
thumbs T , provided with the curved exhaust-
ports 6, that extend throu gh said thumbsfrom
the front to the side thereof and through the
adjacentsideringland register with exhaust—'
ports in the sades of the eyhnder substcm—
tially as shown. |

5. Inarotaryengine the combination of the-
series of Ste&m-cyllnders C, having between

each two of the eylinders, the receivers R, and
having on one side of each cylinder, the mlet-
ports 9 the first of said inlet-ports being con-
nected with the steam-chest and the othels
with the several receivers and on the oppo-

site side of said cylinders the exhaust-ports

7, connected with the several receivers and

. with the outlet on the last cylinder; with the

flap-valves F, pivoted to the inner circumfer-
ence of the eylmders and provided with suit-

~ able means for forcing said valves down after

55

they have been raised, and the pistons P, all

mounted on the same shatft and having there-

on the side rings 1, 1, and inlet- ports 3, reg-

~ istering with mlet-ports 9, in the cylmders

6o

and pr owded with the extendmﬁ thumbs T,

having the ezhaust-ports 6, that reglster with

the exhaust-ports 7, In the cylinders as the

pistons turn a,round all arranged sub%tan-’

tially as shown.

eylinder C, flap- mlves F pivoted on-the in-
side of the cylinder, extensmns X, located on

y

1

with a steam-supply and having therein the

steam-piston K, and rod 5, pressing upon the

flap-valve, W1th the plston P, having thereon
the thiimbs T, and side rings 1, 1, the cylin-
der and plston P, being each prowded with
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suitable inlet and exhaust ports and con-

nected with a steam-supply, subs’uantmlly as
shown.

7. Inarotary enﬂ‘me the combination of the
cylinder C, havmn' therein the pivoted flap-

valve K, and on the outside the closed exten-
sions X, bored out to fit the liners 35, having
therem the openings 36 and 37, with the Pis-
tons K, operating-rods 3, pressing against the
ﬂap-valves F, substantla,lly as shown.
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. 8. The closed top extension X, having on

the side thereof an opening that connects with

& stea,m-supply and on the opp051te side a

similar opening for the exhaust in combina-

tion with the liner 35, fitting 111t0 sald exten-

sion and having therein 1he two rows of open-

ings 36 and 37, a,nd the small piston K, hav-
Ing therein the openings 40 and the extend-

ingrod 5, that presses against the flap-valves,

substantmlly as shown and for the purpose _

described.

9. Inarotaryengine, the cylinder C,a steam-
inlet port prowded Wltn a bushing mov&bl
secured in the cylinder and held in sliding

contact with the side of the piston by the_

pressure of the ingoing steam on the outer
surface -of the port substantlally as shown.

10. In a rotary engine, the cylinder C, the
steam-inlet port 9, provided with a bushmn*

movably secured in the eylinder C, and sur-

rounded by the conical packing-ring 12 and
held in sliding contact with the snile of the
piston P, by the pressure of theingoing steam,

| substa,ntlally as shown and descllbed

11. In a rotary engine, the cylinder C, the
exhaust-port 7, provided with a bushing mov-

go
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ably secured in the cylinder C, and held in

sliding contact with the side of piston P, by

means of thespring 21 substantmﬂy as shown

- and deseribed.

12. A piston for rotary engines eomposed
of the two side rings1, 1, havmﬂ' a moving fit
in the cylinder and mclosmn* between them a
central portion having thereon the extending
thumb T, the side rings 1, 1, being pwmded
with 1nlet and exhaust ports respectively

above the said central portion, and the thumb

T having therein the curved exhaust-port 6

that extends from the front of the thumb to
the outside of the piston passing through the

110
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side ring 1 that lies next to the exhaust side

of the cyhnder subst&nma,lly as shown.
13. In a rotary steam-engine the combina-
tion of a ¢ylinder C prowded with an inlet and

having pivoted on the inner circumference a

valve F with a piston P provided with valve-
6. In a rotary engine, the combma,tlon of a | lifting thumb T, having therein the curved

exhaust—port 6 extendmﬂ* from the front of

the thumb to the side thereof next to the ex-

125

‘exhaust port on opposite ends thereof and
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haust side of the cylinder; and the two side

rings 1, 1, having a moving fit in the cylinder;

the for Wmd one of said 51de rings being pro-

vided with a steam-inlet port that r en*lstel sat.
intervals with the inlet-port on the fr ont end.

of the cylinder and the rear one of said side
ringshaving therein an exhaust-port that reg-
isters with “the curved exhaust-port in the
thumb T and communicates with the ex-

ha,ust -opening in the rear end of the eyhndm
as shown.

In tebtlmony whereof T affix my signature
in pr esence of two witnesses.

JOHN II MEYER.

Witnesses: |
THOS. D. MOWLDS.
SAML. H. KIRKPATRICK.

IO
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