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<. To all whom it nmy COTCETT:

"?ﬁ Jacl{sbowuﬂh in t}ge county of Jack fmd

proved Rotary Engine, of which the following
is & full, clear, and exact description. -
Poed 17 0b;| ect of the invention is to prov ide a
new and improved rotary engine which 18
‘simple and durable in eonstmetmn and very
effective in operation, using the steam expan-
sively to the fullest advantage, at the same
time being adapted to compound engines.
The invention consists of certain parts and
details and combinations of the same, as will
15 be hereinafter fully described, mld then
pointed out in the claims. -
Reference is to behad tothe aceompanymw

G

drawings, forming a part of this specification,

- Be it known that I, WILLIAM P ALER‘:; Gf'

State of Te"‘ms, have invented a new and Im-

in vrh'ich simﬂm letters of reference indicate

cmlespendm parts in all the figures,
TFigure 1 is a sectional end elew.r ation of the
impmvemem as applied to a two-cylinder
compound engine.
elev dtmn of the same on the line x x of Kig.
1. Fig. 31s a like view of the s
line y y of Fig.1,and Fig. 4is a sectional Slde
- elevation of the 1 1mp1 ovement on the hne
of Fig. 1.
| The 1mpwvement may be applied to en-
gines with one, two, three, or more eyhudms
As illustrated in the drawings it is applied
to a compound engine with two cylinders.
- On a %1111&131‘; constructed frame A 18
mounted to lot&te in suitable bearings the
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35
- through the cylinders C and C’, secured to
the main frame A. In each of the cylinders
Cand C is held a piston-disk D or D’, re-
spectively, secured to the main dllVlIlb-ShELft
40

11pher} with a piston-plug E or E’, respect-

ively, fitting 1nto & cerrespondmgly—shaped

Fig. 2 is a sectional side

same on the |

main driving - shaft B, passing ceutrally-

B, and each provided at one point of its pe-7 a

annular chamber C? formed in the cylinder |

Cor C’. Asshowninthedrawings, the plugs
E and E’ are circular in cross-section. The
disks D and D’ fit snugly into a recess C%
formed in each of the cylinders C and C"
and their piston-plugs K and E’ are in line
with each other.

so  Gates F and T are held

45

transversely in the

and. the gates I' I/ and F* ¥ remaln in an

pipes J and J’/, respectively, connected in the

necessary steam for

cylinder €, and are arranged to slide verti-
cally diametrically oppf}srte each other In a
suitable chamber Cf formed in the cylinder C.
Each of the gates F and F’ is secured on a
stem F?, extending outward, being pivotally 55
eonnected at its outer end by links B with
the levers G and G/, respectively, fuler umed
at G* by suitable pnﬁf{)ts secured to the main
frame A.- Theinner endsof the levers G and
G’ each carry a friction-roller G travelingin 6o

a groove I, formed in one face of the fly-
Wheel H, secured on the main dr iving-shaft
B. The groove H’isannular, with the exeep-
tion of the part % which is curved inward
slightly toward the center of the wheel, as 18
plainly shown in Fig. 4.

The eylinder C’ is provided with G'a,tes I+
and F5, similar in eonstraction and .:tua,nﬂ*e-'
ment to the gates ¥ and F’ in the cylinder ~C.
The stems F¢ of the cates F* and H° are piv-
otally connected by 11111;5 F? with the levers
G* and G, respectively, fulerumed at G°® on
the main frame A, and located alongside the

70

levers & and &7, bef()le mentioned. The in-

ner ends of the levers G* and G° also ecarry #s

friction-rollers G7, traveling in the groove '

of the wheel L, alongmde the other friction- -
rollers G°. The cates I and F’ stand verti-
cally, while the ﬁ‘a,tes It and F?% are inclined,
as is plainly shown in Fig. 4, and for the pur-
pose hereinafter moretf ully expiamed While
the fly-wheel L revolves, the friction-rollers

8{3.' |

(3% and G of the levers G G and G* G* pass

alternately through the inwardly-bent part
H* of the groove H’ so that the levers G G
and G* G are swung up and down. During
the time the friction-rollers G* and G* of the
said levers pass through the annular part of
the groove 1’ the levers remain stationary
90
inner mo% closed position. |
On one face of the cylinder C are held dm-
metrically opposite to each other the steam-
chests T and 17, provided with the steam-inlet

usual manner with the boiler to supply the
running the engine.
From the steam-~chests Tand I"lead the steam- |
inlet ports a and b, respectively, into the an-

| nular chamber (P at one side of the respect- 100
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ive gate F or F’ in the cylinder C. From the ! steam- 1nlet port a the valves L and L’ shift,

annula,r chamber C3, at the other side of the
respective gate F or F’, lead the exhaust-
ports ¢ and d, (‘OHHGOTIHG‘ with the pipes K
and -K’, extendmﬂ' to the other cylinder C’
and dISchargmn' mto the ports e and . f, lead-

-ing to the annular chamber C? at one side of

10

20

each gate F* and F°. From theother sides of
the gat-es F* and X" lead the exhaust-ports ¢
and h, extending to the outside.

in a similar manner the exhaust-port ¢ stands
opposite the port ¢ in the c¢ylinderC. Inthe

other cylinder C’/ the arrangement is similar,

as the inlet-port e stands diametrically oppo-
site the inlet-port 7, and the exhaust-ports ¢
a’nd. i likewise stand opposite each other.

~ The pipes K and K’ serve to carry the ex-
haust—csteam from the cylinder C into the cyl-
inder C’, so that the latter issupplied and its

_ plston-pluo E’ is actuated by the exhaust-

steam from the cylinder C.
Over the inlet-ports ¢ and b in the steam-

chests I and I’ travel the valves L and L/, re-
spectively, secured on valve-rods L* fastened
to an eccentric-yoke N, having a slldmn* mo-

tion, by means of a cr ank-arm N’ secured to

- the main driving-shaft B. W’hen the shaft

30

35

B 1s rotated, the yoke N receives a sliding

motion, so that the valves L and I/ alter-
nately open and close the ports ¢ and b—that
18, when the port a is open, as 1llustrated 1in
Fig. 3, the other port is closed, and vice versa.

The operation is as follows: The piston-

plugs E and E’ are located in relation to the
fly-wheel H, in such a manner that when the

 saidpiston-plugs arenearone of the gates For

40

- -gates.

45

55

. 6o

¥’ the groove H’ with its inwardly-bent part

11% operates on the corresponding lever G G*
or G" G% so that the respective gates F F* or
F7 ¥ are drawn outward, so as £o permit the

piston-plugs E and E” to pass the respective
The moment the piston has passed
the. gates the levers G G* or G’ G®° are again

-actuated by the remaining half of the palt
II? of the groove H’, whereby the correspond-

ing gates I F* or F’ I again pass inward
into the annular chamber C?
F* and ¥° are placed in an inclined position
relative to the gates F and F’, the said gates
F+and If° are actuated somewhat sooner than
the-gates I and ¥’. In consequence of this
the gate I in the cylinder C’ will be closed

at the time when the piston-plug E of the cyl-

inder C has passed the exhaust-port c, and
the.gate F® will be closed at the time the pis-
ton-pluc- E has passed the exhaust-port ¢ in

the cylinder C. When the piston-plugs E
and K’ stand in their uppermost position, as
shown in Figs. 2 and 4, then the gate T is
closed, and the exhaust from the cylinder C
passes through the port ¢, the pipe K, and the
port e into the cylinder C’/, between the

gate

E*and the plug E’, so that the latter by the
force of the exhaust-steam is propelledin the
direction of the arrow ¢’ toward the gate F°,
.As soon as the piston-plug E has passed the

_ The port a .
stands diametrically opposite the port b, and

As the gates

so that the steam is admitted into the. eyhn-
der C through the port a, thereby forcing the
piston-plug E in the dueetmn of the arrow?'.
As both plugs E and E’ are secured on the

main shaft B, the latter is turned by the full
force of the live steam- acting on the plug E;

and by the somewhat-red uced pressure of the

exhaust-steam pressing on the plug E’, as
above described. As soon as the plston-
plug E’ has passed the exhaust-port i in the
cylinder C’ the steam in the rear of it will

exhaust through the said port into the open

air. When the piston-plug E passes the ex-
through it and the connecting-pipe K’ into
the e;;lmder C’ at the port f. . The gates
F* % and K I’ have now shlfted -as well
as the valves L and L/, so that the exhaust-

70
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“haust-port d, the exhaust-steam will pass

steam entering at the port 1 passes between
the closed bate 5 and the plug E’ and

urges the latter forward in the direction of
the arrow #. As soon as the plug E passes
the port b the valves L. and L./ shift and the
live steam mnow enters the steam-chest I’
through the pipe J’, and passes through the
port b into the (ylmder C between the :gate
F’ and the plug K, so that the latter is pro-

pelled forward in the direction of the arrow

t’. The valve L is now closed and the valve
I’ remains openuntil the plug E passes over
the port ¢. The valves L and L’ then shift
and the above-described operation is repealed.
Steam 1s shut oit
the end of its stroke in -either cylinder-C or
C’, and consequently the steam thus confined

before the plug E reaches

90
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between said plug and the closed gate works

expansively. It is understood that as- soon

as the plug E’ has passed the port /i the steam
in the rear of the plug E’ will exhaust into
the open air through the said port. The
valves L and 1. shift simultaneously when-
ever the plug E has passed the inlet-port ¢

105

11O

or b, and the gates I F* and F’ I respectively

sh1ft at about the same time, one aiter the
other, as before described. It will be ob-

served that when the plug E passes the gate

F a residue of exhaust-steam will be left be-
tween the gates K and F’. This steam will
now exhaust ahead of the plug E through the

port d into connecting-pipe K’ and into the

cylinder C’ through the port f and out-into
the open -air throuuh the port g. All these
ports are open-at this time.

Likewise, when
. the plug E passes the gate F’, the balance of

115
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unexhausted steam will pass through port e, -

connecting-pipe K, and -into the cyhnder L0
at the port e, thence through part of the an-

nular -chamber C? and out into the open air

through the port A.

125

It wﬂl be seen that the exhaust-steam from -

the cylinder C -exerts no back-pressure ‘on

plug E, as the latter is always shut off in‘time
from the exhaust-steam by the gates I ‘and

EF’. It will further be seen that the steam-in

130

the cylinder C’1is operated and controlled --

| without anV valy es on the said eyhnder
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Having thus fully described my invention I

claim as new and desire to secure by Letters
Patent— |

1. In a rotary engine, the combination of-

two separate cylinders arranged side by side
and each having an annular chamber, pipes
K K’, which connect the said eylinders and

ports ¢ d and e f, the steam-chests I and T,

having inlet-ports ¢ and b, the disks D .D/,
carrying piston-plugs E E’, which work 1n
said annular chambers, the sliding gates ' F’,
arranged opposite each other, and means for

- operating them, all as shown and described,

5

290

3¢ P

whereby steam is admitted and cutoff and
allowed to exhaust from one cylinder to the

other, wherein it is worked expansively, in’

the manner specified. |
2. In arotary engine, the combination, with
two eylinders, each having an annular cham-

ber provided with two exhaust-ports, of pis-
tons traveling in such annular chambers in

the said cylinders, a main shaft passing
through the said cylinders and carrying the

said pistons, gates adapted toslide diametric-

ally opposite each other in each of the said
cylinders, levers pivotally connected with the
said gates and operated from the main driv-

ing-shaft, steam-chests located diametrically
opposite each other on the first cylinder,and |

rovided with inlet-ports leading into the an-
nular chamber in the first cylinder, valves
adapted to slide in the said steam-chests and

g
|

operated from the main driving-shaft, and

other cylinder, substantially as shown and
described.

‘exhaust-pipes leading from the said exhaust-
ports of the first eylinder to inlet-poris on the.

35

3. In arotary engine, the combination, with

two cylinders, each having an annular cham-

ber provided with two exhaust-ports, of pis-

"tons traveling in such annular chambers in

the said eylinders, a main shaft passing

through the said eylinders and carrying the

said pistons, gates adapted to slide diametric-
ally opposite each other in each of the said
eylinders, levers pivotally connected with the
said gates, steam-chests located diametrically

‘opposite each other on the said first cylinder,

and- provided with inlet-ports leading into

the said annular chamber in the first cylinder,

40

50

valves adapted to slide in the said steam- .

chests and operated from the main driving-

the other cylinder, and a fly-wheel secured on
the said main driving-shaft, and provided

- shaft, exhaust-pipes leading from the exhaust-
ports of the first cylinder to the inlet-portsof -

55

with a cam-groove foroperating the saidlevers

alternately, substantially as shown and de-
seribed. . |

o WILLIAM P. AI{ERS.
~ Witnesses: : *

ATUSTIN BRUCE,
T. D. JONES.
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