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 UNITED STATES

118,764

PATENT OFFICE.

JEROME WHEELOCK, OF WORCESTER, MASSACHUSETTS.

IMPROVEMENT IN STEAM-ENGINES.

Specification forming part of Letters Patent No. 118,764, dated September 5, 1871.

- To all whom it may concern:

Be it known that I, JEROME WHEELOCK, of
the city and county of Worcester, in the State of
Massachusetts, have invented certain new and
usetul Improvements in Steam-Engines. |

My invention consists, first, in a novel and ef-
tective combination of a new automatic cut-off
mechanism with two semi-rotary reciprocating
valves, by which, practically, the same results
are accomplished as have heretofore been effect-
ed by the use of four valves; secondly,in certain
novel features in the construction and arrange-
ment of the valves; and thirdly, in the novel con-
struction and arrangement of cylinder, steam-
chest, and valve-chambers; and I do hereby de-
clare that the following specification, taken in
connection with the drawing furnished and form-
ing a part of the same, is a clear, true, and exact
description thereof. |

Referring to the drawing, Sheet 1, Figure 1
represents, 1 side elevation, the device illus-
trating my invention; Fig. 2, a longitudinal ver-
tical section of the same; Sheet 2, Fig.3, a trans-
verse vertical section through the center of cyl-
inder; ¥ig. 4, atransverse vertical section through
one of the valves and a dash-pot; and Fig. 5, a
detached view in perspective of one of the valves.

A 18 the c¢ylinder, represented in this instance
as pertaining to a horizontal engine. At each
end on the lower side are the ports a, through
which the steam is alternately inducted and ex-
hausted. B is the steam-chest. Itis located di-
rectly beneath the cylinder and slightly below
the valves, and communicates with the boilers by
a steam-pipe, which enters the chest at a point
midway between the ends.
steam-chest with reference to the valves and cyl-
inder it is practically impossible for any water
to pass through the valves into the eylinder. A
waste-cock, applied 80 as to communicate with
the lowest portion of the steam-chest, affords a
ready means of drawing off at any time such wa-
ter as may be collected therein. C is the ex-
haust-chamber. 1Itislocated below the cylinder,
but between its lower external periphery and the
upper wall of the steam-chest B. The exhaust-
pipe communicates with this chamber at a point
midway between the two ends. D is one of two
semi-rotary valves. They are located beneath

the cylinder adjacent to each extremity, and are
hollow, balanced, slightly tapering, and fitted to
well-ground seats.

The valve-chambers are lo-

By so locating the

cated within cylindrical shells, which separate
them from the interior of the steam-chest B, with
which they communicate by several ports, b, cut
through the shell into the spaces between the
two ends of the valve and the interior ends of
the valve-chamber.
- Direct steam, after entering the valve-chamber
at each end from the steam-chest through the
ports b, enters the interior of the valve at each
end parallel with its axis,and passesout through
the peripherical opening ¢ and into the cylinder
through port ¢ when the two are coincident.
IExhaust steamn, leaving the cylinder-ports « when
the valve 15 in proper position, enters a longi-
tudinal recess, d, in the outside periphery of the
valve, and which 1s equal in length to the indue-
tion-port a. 'This recess d is connected with a
corresponding recess on the opposite side of the
valve by a diametrical openming, e. Itwill be ob-
served that, by this arrangement of steam-pas-
sages, a balance of forces 1s practically accom-
plished. When the valve is in position for re-
celving the exhaust steam the recess d embraces
circumferentially the entire area of the ports «
and f, which connects the interior of the cylinder
direct with the exhaust-chamber C, as illustrated
1n the right-hand valve of Fig. 2. By a recipro-
cating semi-rotary movementthe valve is brought
into alternate relations with the cylinder-port «,
and delivers and receives steam in an obvious
manner.

The valve 18 mounted at its largest end upon
a valve-shaft, Ii, to which it is secured. This
shaft extends from a point near the center of the
valve, and projects through the valve-chamber
plate I¥. The opposite or smaller end of the valve
1s mounted upon a fixed stud, &, which projects
imward from the imner face of the valve-chamber
plate I/, The shatt K at the plate IY, and the
stud  at the point of contact with the valve,
are both incased in hardened-steel bushings or
sleeves, 11 order to protect the frictional surfaces
from undwue wear. The bushing at the smaller
end has a greater outside diameter than that at
the larger end, and the valve 1s cut away more
at this small end to receive the bushing than at
the other, and, therefore, the steam exerts a great-
er pressure on the large than on the small end,
creating a tendency 1n the valve to always work
toward the small end 1nto its seat. DBetween the
muer end of the stud G and the end of the re-
cess In the valve which receives it 1s an expan-




- sive spring, ¢, which serves 1o force the valve |

- tion. The projecting end of the valve-shaft L,
~ outside the plate F,is provided with a screw-

- will demonstrate that the inner face of the check-

~ plate, will wear away about fast enough to com-

It consists of a hub, a vertical arm, &, and a hori-
-~ zontal arm,l. Tisthe valve-stem. Itisconnect-
- K, to which the eccentric-rod 18 attached in the

which is swiveled to the front side of the ver-

~.es, and to which rod it is pivoted through the
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sufficiently from its seat to prevent undue tric-

 thread, on which is fitted a check-nut, ¢, and a
~ set-nut. By unscrewing the check-nut ¢ the
valve will advance into its chamber when suf

ciently worn to require it. Practice, however,
nut ¢, by frictional contact with the face of the

~ pensate for the wear of the valve and its seat.:
By having the set-nut well turned up to the face
of the plate a practically steam-tight joint may

~ be formed, and thus obviate the necessity of a |

- H is a valve-crank, inz't'.he 101]11 .Qf--':’i:bell-ﬂrgmlf
“lever,keyed to the outer end of the valve-shatt Ii..

~ed at one end by a pin-joint with the wrist-plate

usual manner. The opposite end passes hori-
- zontally through a square-sided latch-block, m,

tical arm % of the crank-lever H. L is a latch
~ of peculiar form. It consists of two horizontal
arms, one above the other, projecting from a
closed end, through which the valverod L pass-

¢closed end.  These arms extend toward and be-
- yond the latch-block m, and vertically embrace
1t between them. The vertical space between

 these arms is slichtly greater than the thickness |
-of the lateh-block. The upper arm % rests with
. its under surface upon the upper side of the

- latch-block. The under surface:of this arm i1s

~ provided with a latch-shoulder, 0. Between the |
- inside of the closed end of the latch L and the

latch-block m is an expansive spiral spring, p,
which encircles the valve-stem 1. M 1s a crank-
cam provided with a pendent-arm, and mounted

so as to turn loosely on a bearing at the outer ;

end of the valve-shaft E. Its pendent-arm 1s
connected to the governor-rod. The upper side
of the cam is provided with & projecting thumb,
¢, which, by contact with the under side of the
lower arm of the latch I, raises 1t, and thus
controls or limits the extent of its connection
~ with the latch-block m. N 1s a dash-pot weight,
connected to the horizontal arm ! of the valve-
crank H in a peculiar and novel manner., A rod,
r, is connected to the end of the arm [, and passes
downward through an opening in the center of
the weight, and is connected at 1ts lower end
with a disk, », as large in diameter as the weight,
and provided with an upward-projecting dange.
Between the top of this disk » and the under side
of the weight is a packing ot cotton, wool, or
other elastic matter. Surrounding the dash-pot
weight is a shoulder, on which the weight rests
when at its lowest point, and in contact with the
- edge of the upward - projecting tiange of the
disk ».

Having thus described the several parts in de-
tail, the operation may be described as follows:

It is easily understood that the semi-rotary move- |

ment of the valves will cause an alternating in-

| duction and eduction of steam, and 1t 1s, there-
fore, only necessary to describe the operation of
the cut-off. When the engine requires a full =
head of steam the shoulder o on the under side =
of the arm » of latch L holds the latch and latch-

- | block m together, and, by a forward movement,
causes a full opening of the steam-port and the
‘tregular operation of the exhaust. S
the steam can be used expansively the governor- - -

AS soon as.

rod draws back the pendent-arm of the crank-

~cam M, which projects torward the thumb ¢,
thereby raising the lateh L by its contact with
“the under side of its lower arm, and causing the
apper arm to release the lateh-block m and the

valve-crank to which 1t is attached. To over-

come the inertia at the start the expansive spring

p, acting against the latech-block m, accelerates-
the motion of the valve until the weight N, ex-
ercising its deflective force, completes the work. -
By the time the dash-pot weight has reached it -
rest. on the shoulders inside the dash-pot it has
lective torce by compression in the
usual manner. At or about that time the spring .
p,in contact with the latch-block m, moving with -~
the valve-stem, continues 1ts pressure and con-
cludes the opening movement of the exhaust-
After the dash-pot weight has reached = —
| its seat the continued movement of the valve-
crank is permitted by the free deflection of the

lost its de

valve.

disk below the weight. When the movementof
the valve is completed the valve-stem continues

| slightly on its longitudinal course, compressing
the spring p and causing the latch to engage
with the lateh-block, and on its return move-. -
| ment to open the valve, and so on. The move- -

ment in closing the induction-valves by the cut-

off is exceedingly smooth and even, and, prac-

tically, without shock, by reason of the usual
dash-pot resistance to the weight. The opening
of the exhaust-valves 18 also executed without
shock, owing to the elastic cushion between the
disk and weight, upon which the first strain or
pull of the valve-stem 1s expended before the
movement of the valve commences.

I am aware that steam-chests and steam-valves
have, before my invention, been located below
the cylinder. I am not, however, aware that an
engine has ever before my invention been con-
strocted in which the steam-chest and wvalves
were not only below the cylinder, but in which
the steam-chest was on a line with or below the
center of the valves. If the steam-chest be so
located with relation to the valves that, by any
reasonable possibility, water can enter therein,
it cannot flow back, but must of necessity be
forced direct into the cylinder, regardless of the
fact that both the valves and the steam-chest
are below the cylinder. By my arrangement and
improvement the steam-chest is not only below
the cylinder, but below the central line of the
semi-rotary valves, and it 1s, therefore, practi-
cally impossible for water to enter the cylinder.

Having thus described my invention, what I

claim as new, and desire to secure by Letters
Patent, 1s—
1. In combination with a steam-cylinder, two
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semi-rotary, reciprocating, double-acting valves,
operated by a valve-stem and controlled by the
governor in such a manner that, while the ex-
haust movement of the valves 1s even and regu-
lar, the induction movement is limited to tulfil
the immediate requirement as indicated by the
governor, substantially as described.

2. The combination of the valve-crank, the
latech mechanism, and the valve-stem I, the three
being connected substantially as shown, and ar-
ranged with relation to a tripping mechanism
controlled by the governor, as and tor the pur-
poses specitied.

3. The improved rotary double-acting balanced
valve described, capable of receiving steam
through 1ts axis and discharging it into the cyl-

inder through its periphery, and also capable of

receiving the pressure of the exhaust steam on
two exterior and opposite peripherical surtaces,
substantially as described.

4. The combination ofthe conical rotary double-
acting valve, the stud G, the expansion-spring ¢,
and the fixed shaft E, as and for the PUrPOSEs
specified.

e,
L T .
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5. The combination of the dash - pot, dash-
weight, disk, and elastie packing with a double-
éLCtlIlﬂ 10tar3 valve, a latch, and tupplnﬂ mech-
anism, subbtantmlly as descrlbed

6. The combination of the crank-leverof a semi-
1’*01:-&-1*3* reciprocating valve, the valve-stem 1 joined
to the valve-crank by a sliding connection, the
latch mechanism mounted upon the v‘%lve-stem
and the spring p, arranged to exert a 1"epelhuﬂ
force between the v alve-stem and the crank-le.
ver, as and for the purposes specitied.

7. The peculiar construction, location, and ar-
rangement of the cylinder, valves, valve-cham-
bers, and steam-chest with reference to each
other, substantially as described, by means of
which the steam, after entermg the steam-chest,
Isdirected npward through the valves and thence
upward into the cylinder, substantially as dc-

scribed.
JEROME WHEELOCK.

Witnesses: |
A. GEORGE BALLOCH,
CHAS. B. WHITING.
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