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To all whom it may concern:

Beit known thatl, WILLIAM THOMAS BEN-

NETT, manufacturer, of the village of Sunder-

' la,nd,', in the county of Ontario, “in the Prov-

5 ince of Ontario, Canada, have invented cer-
tain new and useful Improvements in Com-
pound Steam-Engines, of which the follow-
ing is a specification.

My invention relates to 1mpr0vements in

io compound steam-engines; and the object of
the invention is to produce an economical
noiseless compound engine- in which there
will be no liability of condensation of steam,

in which the full benefit of the steam will be

15 employed in compounding, in which all pas-.

sage-ways to utilize high and low pressure
are dispensed with, in which the piston-rod
and stuffing-box are eliminated and the num-

20 in which gas, gasolene, or other expansive
fluid may beemployed with but slight ¢hange;
and it consists, essentially, of a ¢ylinder sup-
ported on a suitable bed and having an ex-
tension-sleeve and suitableinletand exhaust

25 ports, a hollow piston having a reduced outer
| end and ports in the same located 1n prox-

imity to the piston-head, a balance-valve
plug, and a connecting- rod connected at one
end to the crank- Shdft and at the opposite

30 end pwotally connected to the piston and
having the inner end of the rod designed to
coact with the end of the valve- plug, SO as to

impart an oscillating movement to same and
bring the ports in the valve to register peri-

35 odlcally with the ports in the plbton at the

end of the high-pressure stroke, and thereby

expand into the cylinder to the opposite side
of the piston, as hereinafter more particu-
larly explained.

Figure 1 is a perspective view, partially in
section, showing a compound engine con-
structed in accordance with my invention.
- Fig. 2 1s a longitudinal section through the
“engine. FHig. 3 18 a cross-section on the line
45 XY, Fig 2. Fig. 41is a cross-seetlon on the

line &' 7', Fig. 2
- In the dra,wmfrs like letters of reference
indicate correSponding parts in each figure.
A is the bed of the engine, B the cylinder,
so and C a reduced extension thereof, which 1s
attached to or forms part of the bed-plate,

40

‘1nside of such end plate.
‘a reduced portion F', such portion being pro-
vided with ports f*, dmmetueally oppomt;

| the evlmdel being preferably bolbed to such
,extensmu

D is a rotary inlet- Vd,lve and E 18 a rotary

‘exhaust- valve, which are eonnected together sg
in.the usual manner by eccentrics and are
8o timed that when the inlet-valve is opened

the exhaust-valve is closed, and vice versa.
F' is the piston, which is hollow, as indi-

cated, and is provided with an end plate f 60

and the usual packing-rings 1, located tothe
The piston F has

each other. 65

3 is a packing-ring on the 1 11’11161 end of the
extension-sleeve C. -

G is the valve-plug, having the dlametmc-

'ally opposite ports g, exlsendmﬂ' into the re-
ber of working parts materially reduced, and |

cessed end of the valve-plug, as indicated. yo
The piston has an mtermedtahe cross-wall F%,
through which the end stem ¢’ of the Valve-
plug extends |

H is a disk Whlch is seeurely keyed on the
end of the stem ¢ and is provided W1th a 75
right-angular noteh or recess h.

I IS a eonnectmﬂ'-rod which issuitably con-
nected at one end to the crank-shaft of the
engine. 'The opposite reetanuula,r end is piv-
otally connected by the pin ¢ to the parallel 8o
end bars F3, which are attached to or form
part of the mston |

The end of the connecting-rod I is pr 0v1ded
with an extension I'; to whl_(,h is secured a
pin ¢/, having a roller 4" , Which- fits in the 85
right- [mgula,r uoteh hin the disk H.

When the steam is'admitted to the inlet-

'port it passes behind the ring-face of the pls-‘

ton peripherally outside the recessed portion
and forces the piston to the opposite end. In
so doing as the connecting-rod is brought by
the crank in the dlreetlou indicated by ar-
row the valve is held closed. As soonasthe
piston reaches the opposite end the end of the
connecting-rod oscillating throws, by means 95
ol the loller the notch in the disk around to

the position shown in dotted lines in Fig. 4

and as the disk is connected to the phlﬂ‘-

90

valve the ports f? and ¢ opposite each other,

near the end of the stroke, thereby allowmg 100
the steam, which is at hlﬂ'h pressure, to pass

| 'and expand'into the low-pressure ond of the
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cylinder and exert such pressure upon the | designed to register w1bh the openings in the

much larger surface of the piston and drive
the pl%ton backwardly to the opposite end.

It will be understood that the valveis only
momentarily opened and that such opening
is arranged to take place only upon the pis-
ton reaching the end of 1ts outward move-
ment. The valve-plug G isduring the move-
ment of the piston backward and forward
caused to register with the ports g period-
ically, as helembefme explained, during but

a short portion of the movement of the pis-
ton and 18 held closed by the roller of the
connecting-rod operating against the notch
I in the disk H, so as to throw the solid por-
tion of the plug -valve opposite the open-
ings [~

It will be seen that the valve such as I de-

scribe between the high-pressure end of the

piston and the low-pressure end is a perfectly-
balanced valve, and therefore there is but a
minimum amount of wear on the same.

It will also be seen by my construction of

piston that I entirely dispense with the pis-

ton-rod and that there is no danger of any
rattle in the engine. As there are no high
and low pressure cylinders, and econsequently
no eonnecting passage-ways, it will be under-
stood that no condensation of steam can takeo
place, as the ¢ylinderis always kept at a tem-
perature which will not permit of condensa-
tion. |

What I claim as my invention is—

1. In a compound engine, the combination
with the cylinder and extension thereof and
the inlet and exhaust ports, of a hollow pis-
ton having openings extending through the
same, a rotary valve in such piston provided
with openings designed tobe brought to reg-
ister with the openings in the piston, to open
communication through the piston to theop-
posite end of the cylinder when the piston
has reached the limit of its high - pressure
stroke as and for the purpose specified.

2. Ina compound engine, the combination
with the c¢ylinder and extension thereof of
less diameter than the cylinder and the inlet
and exhaust ports, of a hollow piston pro-
vided with a reduced portion fitting into the
extension and having openings in proximity
tothe piston-head, and an intermediate cross-

wall, of a valve-plug provided with openings |

plston and hawng a recessed end extending

through theouter end of the piston and astem 55
| extendmg through the wall and means for

turning such stem when the piston hasreached
the limit of its high-pressure stroke as and
for the purpose specified.

3. Inacompound engine, the combination oo

with the cylinder and extension thereof of
less diameter than the cylinder and the inlet
and exhaust ports, of a hollow piston pro-
vided with a reduced portion fitting into the

extension and having openings in proximity 6s

to the piston-head, and an intermediate cross-
wall, of a valve-plug provided with openings
designed to register with the openings in the
piston and having a recessed end extending

through theouterend of the pistonand a stem jc

extending through the wall, a disk secured
on the endof the stem provided with a notch
and means from the main shaft for operating
against such notch to slightly oscillate the

disk when the piston has reached the limit 75

of its high-pressure stroke as and for the pur-

pose Spemﬁed
4. In acompound engine, the combination
with the cylinder and extension thereof of

less diameter than the eylinder and theinlet 8o

and exhaust ports, of a hollow piston pro-

l vided with a reduced portion fitting into the

extension and having openings in proximity
to the piston-head, and an intermediate cross-

wall, of a valve-plug provided with openings 85

designed toregister with the openings in the
piston and having a recessed end extending
through the outerend of the piston and a stem
extending through the wall, a disk secured

on the end of the stem provided with a noteh, go

a crank-shaft, the connecting-rod connected
at one end of the same and a pin extending
through the piston at the opposite end to
which said rod is connected, an extension on

the connecting-rod, a roller on said extension gs

designed toengage and coact with the noteh,
to oscillate the disk and the valve eonnected
thereto when the piston has reached the limit
of 1ts high-pressure stroke asand for the pur-
pose specified.
WM. THOMAS BENNETT.
Witnesses:
B. 30oYD,
(z. S. DATE.
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