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To all whom tt may concerm:

Be 1t known that I, WirrraMm H. YWoo0D, of
Hartford, in the county of Hartford and State
of Connecticut, have invented certain new and
useful Improvements in Vapor - Engines, of
which the following is a deseription, reterence
being had to the accompanying drawings,
and the letters of reference marked thele(m
where—

Figure 1isa plan view ofanengine embody
ing my invention, and shown in place 1n a
palt of the shell of a torpedo-boat. Iig. 2 18
aview in cross-section through the centerof the
cylinders on plane denoted by line x x of Fig.
1. Fig
bion through the valve-stem and shaft of the
engine on plane yy of Fig. 4. Ifig. 418 an
end view of the cylinder-body with the shaft
removed and in cross - section through the
guide rods or ways. Fig. 5 18 a detail end
view of one of the rotary valves used in this
engine. Fig. 6 is a view in cross - section of
the valve, showing the several ports. Fig, 7
is a detail view on enlarged scale of palb of
one of the cross-heads, showmn’ the anti-frie-
tion rolls on the eam-engaging pin. Fig. 818
a view on enlarged scale il cross - section
through the anti-friction rolls on.line «" 2" of
Fig. 7.

The object of my invention is to provide a
simple and compact engine that ean be oper-
ated by the expansion of vapor—as steam,
carbonic acid, or the like gas—and one in

- which the use of a crank is avoided; and to
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this end my invention consists in a series of
cylinders grouped about a central rotary valve-
stem that i1s coupled to the driving-shait that
bears a cam-block, in combination with the
piston-rods and cross-heads bearing and press-
ing against a face-cam, or bearing-pins that
take into a cam-groove 1n the ecam-block and
serve to translate the reciprocating movement
of the piston into the rotary movement of the
shaft, and in details of the device, as more par-
ticularly hereinafter described.

The form of engine herein described and
shownigarranged for use in a submarine torpe-
do-boat, for which purpose it is parficularly
adapted; and in the accompanying drawings
the letter « denotes one of the cylinders, a

oroup of which are preferably formed in a |

. 31s a viewin central longitudinal sec- |

| center with their axes parallel; b, the back

head of the group of cylinders, and ¢ the front
head, both secured to the flanged edge of the
oxoup in any ordinary manner—as by nuts
and bolts; d, the piston; d', the piston-rod
_1)10]ect1ng thwunh the openmﬂ in the front
head, that has the  usual Stnfﬁng -box and pack-
ng: e, 2 cross-head tl]&t is supported on the
onide rods or ways €.

In one of the for ms shown the cross-head e
bears a pin or lug, ¢, on which is held a roller,
e’, that 18 plefembly provided with any suit-
able form of anti-frietion device—as a series
of small rollers, as shown in Figs. 7 and 8~
arranged between the inner edge of the roller
and the bearing. The rollers are fast 1o sev-
eral cross-heads in such position that they lie
in a cam-groove, ¢’, that is cut in the cam-
block ¢. This groove is so shaped that the re-
ciprocating movement of the piston causes the
block to rotate by the contact of the rollers
with the face of the cam, and this cam-block
is securely keyed to the central shaft, &, and

also to the valve-stem ¢, which ew:tends W1th1n‘

an opening in the center of the cylinder-body
that forms the steam-chest «'.

The valve ¢ is made in the shape of a hol-
low disk with the centrally-projecting hubs <7,
which fit closely upon the valve-stem, and 138
secured to it by means of a key. 'There are
two of these valves—one at each end of the
group of eylinders—and they are seated in a
recess formed between the end of the cylinder-
body and each cyhnder -head, and are held
between the shoulders ¢° on the outside of the
valve-stem and the inner side of the cylinder-
heads.
play of the stem. Tach valve is provided
with the inlet-ports ¢* and the outlet-ports ¢,
the former being made in the shape of the
curved slots through the walls of the valve-
body upon one side of the center in the case
of the inlet-ports, while the outlet-ports are
made up of the curved slot through the walls
and the opening through the centel wall,
whlcll is arranged to register with the open-
ing 4° through the wall “of the hollow valve-

This serves to prevent any endwise
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stem iy QS shown in Fig. 3. Theinlet-ports of 100

the valves which lie nearest the center open
into the steam-chest «', while the outer ones
connect with the steamways, which are pas-

single casting and arranged abont a common | sages formed in the ¢ylinder-heads and which
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open into the cylinders at their other ends. | the cenfral

The several valves are so arranged that the
steam or other vapor, the expansion of which
forms the motive power, is taken into or ex-

ranged diametrically opposite each other, and
while the pistons of one side are on the return-
stoke those on the opposite side are beginning
a stroke. This arrangement of the valves and
10
tion of the currents of expanding steam or other

moftive forceis indicated by the severalarrows

In the same view. The cam-block g is keyed
Lo both the valve-stem ¢ and the shaft i, and
forms a coupling for these parts that meet
within the block, the shaft in this instance

- being hollow, to form an outlet for the exhaust
-that enters the hollow valve-stem ¢ and passes |
through the shaft out of the stern of the boat.
It is evident that the relative functions of
the ports as inlets and outlets may be reversed
by introducing the supply of steam or its
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equivalent motive power through the hollow |

stem and using the present inlet-tube § as an
25
without departing from my invention to con-
struct the engine with the shaft and valve-stem
fixed against rotation and allow the group of
cylinders to be revolved by -the thrust of the
pistons against the curved cams.
- Iclaim as my invention— |

- 1. Inavapor-engine,in combination,agroup

of cylinders arranged about a common center,

the pistons with connected rods that engage
35 a curved cam fermed on a cam-block fast to

"t —_

hausted from the cylinders in pairs that are ar-

ports is clearly shown in Fig. 8, and the diree-

outlet for the exhaust, and it is also possible

338814

shaft, and,the hollow :ll'otal_*y valve-
stem bearing the rotary valves with the sev-

-eral inlet and outlet ports, all substantially as - B

described. | o | o |
2. In avapor-engine, in combination, a eyl- g0
inder, a piston with its piston-rod bearing the -
anti-friction roller that engagesa curved cam,
the cam-block bearing the cam and fast to the
driving - shaft, and the hollow rotary valve-

stem bearing the rotary valves with the sev- 45_' -

eral inlet and outlet
described. | | : |
~o. Incombination with a group of cylinders

arranged about a common center and with

ports, all substantiallyas

their axes parallel, the pistons with connected so

rods, the curved cam fast to the main shaft
and set in a plane transversely of the line of
movement of the rods, the hollow valve-stem
bearing the rotary valves having inlet and
outlet ports and held between the cylindei- 55
headsand the shoulders on the valve-stem, all
substantially as described. . o
4. In combination with the group of cylin-
ders arranged about a common center, the
pistons connected to the main shaft, whereby 6o
the Jatter is rotated, the hollow wvalve-stem

‘bearing the rotary valves with the inlet-ports "

cut through both walls of the hollow disk-like

valves, whereby the valve is counterbalanced,

and the outlet-ports opening into the valve- 65

stem, all substantially as described. o
WILLIAM H. WOOD.

Witnesses: - | |
THOMAS SMYTH, |
CHAS. L. BURDETT.
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