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To all whom 16 may cm@cern |

Be 1t known that we, DAVID J. DOKEY,
GEORGE M. DOKEY, ;md EMERY W. DOL_LY
citizens of the Umted States of America, re-
siding at Lee, in the county of Allegan and

State of Michigan, have invented certain new

and useful Improvements in Engines; and we
do hereby declare the following to be a full,
clear, and exact description of the nwentlon
such as will enable others skilled in the art to

- which it appertains to make and use the same,
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reference being had to the accompanying
drawings; and to letters or figures of reference
1]1‘11‘1(6(1 theleon W]ll@ll form a part of this
Specmcatmn

This invention relates to 11111:)rovemonts 1n
reciprocating engines.

The objeet of the invention is to cause the
steam exhausted from the eylinder to exert a
force upon the crank of the engine.  This

~and minor objects we attain by mechanism

the best form of which at present known to us
1s illustrated in the ’Lccmupanymﬂ' drawings,
wherein—

Ifigure 1 1s a side elew ation of the engine-

| Gylmdel and 1ts adjuncts embodying our im-

- taken on line z z, Iig. 1.
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provements. IFig. 2 1s a horizontal section
Fig. 3 is a trans-

verse section i‘tkell on line y 7, Fig. 2.

to the stroke of the piston than is usual, to re-

ceive the main piston B and auxiliary plStOI]S
C and D, and has attached toone side a steam-

chest, . Steam-ports @ ¢ lead from near the
center of the steam-chest to the opposite ends
of the cylinder, and ports A" A® lead from the
steam-chest to the cylinder, opening in said
cylinder at pomts intermediate between 118
heads ¢ and «¢* and the longitudinal center of
the ¢ylinder. The mailn piston B is provided
with a piston-rod, 0, whichis connected to the

crank of the engine by means of the usual
slide and connecting rod, as shown.

The aux-
iliary pistons C and D aré inter posed between
the main piston and the respective cylinder-

heads,the rod ¢ of piston C being connected with |

the crank-shaft by means of lever (', stay-rod
I, and connecting-rod G, and the _md d of pis-
ton D by means of lever D' and connecti ng-rod

(G. The piston D is perforated centrally and |

The cylinder A is made longer with respect

provided with astuffing-box, d’, through which
the rod 6 of the main piston B plays freely in
its traverse back and forth in the eylinder.
The slide-valve H may be connected with the
crank-shaft 1n any usual pr eferred manner.
The piston D is provided with two piston-
rods, d d, the outer ends of which are con-
nected to ‘the respective legs at the lower bi-
furcated end of the lever D’; butif it 18 desired
to avoid the neccessity of promdmﬂ* the head

' of the cylinder with three stuffing-boxes,
this piston may be provided centrally with a

tubular rod, within which the rod b of piston B
should have free longitudinal play. Link-con-
nections should be used between the outer ends
of piston-rods ¢ and d and their levers ¢’ and
D', to admit of the play of said rods through
th_eu stuffing-boxes without binding. As be-
fore stated, -ports @ @ and A’ A?lead from
the steam-chest to the cylinder, the port o

opening into the steam-chest near its center

and Into the cylinder adjacent to the head q,

the port A’ openinginto the eylinder ata point
“distant from head about a qmrtel of a length

of the eylinder, and the ports ¢® and A’ belnﬂ'

similarly positioned at the other end of the

cylinder. The cylinder is provided also with

| constantly - open ports A° and A* near the

heads @ ' for the escape of waste steam. The
main piston reciprocates between port A’ and

A% and the length of its stroke is about one-

halt of the length of the cylinder. The piston
C has a stroke about one. quarter the length

of the cylinder and one-half the length of the

stroke of the main piston, as its movement is
confined to the space between port A’and the
cylinder-head «, and the stroke of piston D
equals that of piston C, its limit of movement
being the port A? and the cylinder-head «.

These auxiliary pistons C and D may be con-
nected directly to cranks on the main shaft of
the engine, having one-half the throw of the
nmain cmnk but as we prefer to connect them
with the m‘un crank, arrangement must be

‘made to compensate for the dlffel enceinstroke

petween them and the main“piston. This is
accomplished by arranging the fulerum of the
levers ¢/ and "D’ mpplomnlfwely one-third of
their length from the point of connection with
the 1Jiston-1*0ds ¢ d, to cause the upper ends of
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the levers, ,With the stay-rod F and connecting-
rod G, to traverse twice the distance horizon-

tally traversed by the lower ends of said le-

vers. The slide-valve I is so proportioned
with relation to the ports opening into the
steam-chest that at one limit of its travel port

A’ will be open, port ¢ closed, and the ports
- A’ @ bridged by the arch of the valve, so that

IO

steam issuing from one will pass into the
other. Af the other limit of the travel of the

valve, pmt A’ will be open; port.a’ closed, and
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pmts ¢ A’ will be bridged by the arch of the
valve. '

The operation of the invention is as follows:
With the pistons in the position shown in Fig.
2 of the drawings,when the valve H 1is shifted,
live steam will be admitted to the cylmder
through port A? between the pistons B and D,
forcing these pistons apart, and in consequence

.of the connect,mn between pistons D and C the

latter will advance to meet piston B. - This ac-
tion forces exhaust-steam from portions of the
cylinder between pistons B and C out through
port A’,and thencethroughthearch of the valve
and th rough port ¢ back to the cylinder be-

- tween its head a and the piston-C,thus exerting
~ a pressure on said piston.

Meanwhile,port a°
being closed, the exhaust-steam contained in
cylmder between piston D and the cylinder-
head a* will be educted through exhaust-port
A% A reversal of the valve will admit live
steam through port A',and force exhaust-steam

out through port A’ thence through the arch

of the valve and port ¢° to the cylinder be-
tween its head «* and piston D, steam imean-
while belnfr exhausted through p01t A%, The
ports a’ a* being constantly open, any steam
contained between the auxiliary pistons and
the cylinder-heads can eseape through said

ports, and this escape can be so regulated by |-

differences in the diameters of ports ¢’ ¢* with

relation to ports ¢ ¢* that at the moment of
reversing the stroke of the pistons the steam
“conducted to the back of one of the auxiliary

pistons through port &’ or ¢* will exerta press-

ure on the back of said piston.

3

- We claim—
1. The combination of a headed cylinder,

two connected auxiliary pistons arranged to

move in the same direction, a main plston in-

terposed between and ananﬂed to move in op-

position to said auxiliary pistons, ports open-
ing 1nto the cylinder at points just beyond
each limit of stroke of each piston, and con-
stantly - open exit- ports near each cylmder
head, substantially as described.

2. The combination, with the cy]mdm hav-
ncr fixed heads and a steam-chest, of two con-
nected auxiliary pistons moving in the same
direction, 2 main piston interposed between
and arranged to move in opposition to the
auxiliary pistons, ports A" A®% opening from
the chest to the cylinder at pointsdistant from

1ts heads, ports ¢’ a* leading from the chest to

the eyhnder near 1ts heads the constant] y open
exit-ports, and the valve.
3. The combination, with the cyhndel hav-

' Ing suitable ports, nf the auxiliary pistons,

the main piston interposed between them, the
steam-chest,  and the slide-valve controlling

the admission of steam to the eylinder between

two of the pistons, and the return of exhaust-

‘steam to the cylinder between one of its heads

and the adjacent auxiliary plStOI] substan-
tially as described.

4. The combination of the C}]ll]del having
ports arranged as described, the main plston
connected directly with the crank-shaft, the
auxiliary pistons, an independent lever 1nter

posed between each of said pistons and the
crank-shaft, rods F and G, and the links con-

necting the rods of said pistons with the levers.
In testimony whereof we affix our signatures
In presence of two witnesses. |

DAVID J. DOKEY.
GEORGE M. DOKEY.
EMERY W. DOKEY.

 Witnesses: |
RANSOM SNELL,
LEVI SHAFER.
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