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UNITED STATES

PATENT ' FFICEe

TO WILLIAM B.

JAMES D. GRAY, OF BALTIMORE, MARYLAND, ASSIGNOR OF TWO-THIRDS
PRICE AND ABRAHAM SHARP, OF SAME PLACE.
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SPECIFICATION fermmg part of Letters Patent No. 592, 248 da.ted October 26 1897.
J?lppheetlon filed Deeember 2, 1896 Seriel No, 614,200, (No model.)

To all whom it may concern
Be it known that I, JAMES D. GRAY a citi-

zen of the United Stetee residing a,t Balti-

10

‘more, in the State of Meryland have invented

a certain new and useful Improvement in Di-
rect-Acting Engines, of which the followmcr
18'a Spect: 1eat10n A |
My present invention relates to a new and
useful improvement in direct-acting engines
designed to utilize fluid under pressure for

~ the development of mechanical power, and

has for its object to so modify and alter the
constructions shown in United Stetes Letters
Patent No. 533,290, granted to me upon the
20th day of January, 1895,and in certain al-

lowed applications for Umted States Letters

Patent, bearing serial numbels respectively,

- 597, 521 597, 523 and 597522, as to permit the
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| eppheatmn of the prmelple embodled in said
patents and applications-to be applied to en-

gines of ordinary construction with but slight
elteratmn thereof. ~ In engines of ordma_ey
construction the piston, its rod, and all parts

a8 the wheel or pulley utilized for the trans-
mission of the power from the crank-shaft to
the machmely driven, with the .evident dis-
advantage of a constant oeneration of fric-
tion, as Well as the absmptlon of alarge per-
centa,ﬂ*e of the initial force exerted upon the
plsten and the admission of steam or other
motive fluid to the cylinders upon either side

~ of the piston at every complete stroke of the

35

same, although in practice it is usual for the
load carried by the engine to so vary as to re-
guire but little exer tion of force for the main-
tenance of the minimum speed; and while it

.is the general practice to utilize a governor

40 -
- inder the object of such governor is only to

for varying the admission of steam to the cyl-

vary the point of cut-off of the steam, and

while effecting a large saving of steam by per- |

mitting the expansion of the same to a cer-
tain. extent, yet a certain amount of steam is
constantly passmﬂ‘ through the exhaust when
the engine 1s 1n eperatmn even though the
mementnm of the moving machinery or bal-
ance-wheel 1s entirely suﬁeient to maintain

the minimum speed. - These disadvantages I
contemplate ocvercoming by regulating the |

the drwmo'-bar therefor;
| the line X X of Fig.

_ arts | pawls of the cluteh in operetwe position upon
carried therebyorattached theretoare caused .

to travel or revolve at the same rate of speed

" | ‘admission of steam or other motive fluid to

the chest by the variance of the momentum- .

perpetuator independent of the ordinary
valve mechanism, so that so long as the speed

of said per petuator 18 mamt&med above the
minimum no steam will be admitted to the

chest, and. consequently cannot be admitted
to the cylinder or flow through the exhaust.

In order that those skilled in the art to
which this invention appertains may under-

stand how to make and use the same, the con-

struction and operation will now be descrlbea
in detml referring tothe accompanying draw-

ings, fmmmﬂ‘ a part of this specification, in
which— -

Figure 1 is an elevation of an upright en-
ginehavingmy improvement embodied there-
in, the eluteh -coupling being in section, so as
to clearly show the oper ating parts thereof
Fig. 2, a detailed view of the buffer-disk and
Fig. 3, a section at
1, ehowmﬂ' the friction-

the friction -disk; Fig. 4, a plan view of a
horizontal engine, 111ustreting the method of
embodying my improvements therein with-
out the addition of pillow-blocks other than

‘those already used in such an engine; Fig. 5,

a section at the line y vy, showmﬁ' the opel-
ative parts of the clutch; Fig. 6, a section of
one form of- governor - valve which I have
found to be. very effective in bringing about

the desired resulfs, and ‘Fig. 7 a frent view

of one of the valve- bloeks |

In carrying out my invention as embodied
in Figs. 1, 2,and 3, A represents the cylinder
of an upright engine of usual construction,
which is suppor ted upon the standards or
frame B, In which is jJournaled the crank-
shatt C, the latter carrying the crank-pin D,
to which is connected the lower end of the
pitman E, the upper end thereof being con-
nected to the cross-head F in any well known

‘manner.

Upon the inner end of the sheft Cis loosely
mounted the clutch-disk &, having formed
upon one face thereof suitable recesses for

latter may be of rubber or other suitable ma-
terial, and a drive-bar I is keyed or otherwise
rigidly secured to the shatft C back of this
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disk and lies between the buffer-blocks, so as |

to cause the cluteh-disk to revolve in unison
with the shaft upon which 1t is fitted, and the
effect of the buffer-blocks is to bring about a
certain amount of cushioning action between
the drive-arm and the cluteh-disk, so as to
relieve the parts of the engine from sudden

shock or jar in picking up its load, as will be

readily understood.
The fly-wheel shaft J is journaled within

the pillow-blocks K and carries thereon the

fly-wheel L for the usual purpose, and upon
the inner end of this shaft is rigidly secured

the frietion-disk M, and against the periphery

of this disk the cluteh-pawls N are adapted
to bear, said pawls being pivoted at O to the

cluteh-disk and drawn into active position by -

the springs P, from which it will be seen that

when the shatft Cis revolved at a given speed
1n the direction of the arrow the shaft J will -
also be revolved at a like speed through the
medium of the cluteh; bat after the fly-wheel

has gained a given speed the shaft C may be
caused to revolve at a less speed or brought

J, since the friction-disk M will revolve be-

a similar pulley W upon the governor-spindle,
and this governor is here shown as one type
of the ball-covernor.

cylinder in any of the well-known ways.

From the foregoing description the opera-

as to hold the valve S open to its widest ca-

and from thence through the admission-port,

thereon has been brought to the desired speed
the governor will be so acted upon through

the belt U as to cause it to close the valve S,
thereby shutting off the flow of steam to the .
chest, which will preclude the admission of -
steam to the cylinder, thus permitting the -

travel of the piston therein to ¢‘die out,” or

nearly so, during the time that the fly-wheel |

and the machineryactuated thereby are main-
tained by momentum above the desired mini-
mum of speed; but when this momentum has
been overcome sufficiently to reduce thespeed
of the shaft J below the minimum the gov-
ernor will be so affected as to open the valve
S to a degree which will supply sufficient,
steam to the chest to again actuate the pis-
ton and parts carried thereby, thus again re-
volving the shaft C, in order that energy may
be again applied to the shaft J to redstablish
the desired speed thereof, and this again in
turn will affect the governor so as to reduce
or cut off the flow of steam to the chest. IFrom
this it will be seen that when sufficient en-
ergy has been stored in the momentum-per-
petuator to continue the operations of the
driven machinery to the desired speed the
piston and parts carried thereby may be mas-
terially reduced in speed or entirely stopped
until new energy 1s required for maintaining
the speed of the fly-wheelabove the mintmum,

| and this will relieve the reciprocating parts
| of the engine, as well as the crank-shaft, from
to a complete stop without atfecting the shaft

undue wear and tear, as well as greatly re-

| duce the amount of steam or other motive
tween the pawls without affecting the same. | fluid for peérforming a given amount of work,

Q represents the steam-chest, to which is
led the steam by the induction-pipe R, and |
avalve S is interposed between said pipe and
chest for the regulation of the passage of
steam to said chest through the operations of .
the governor T'. This governor is connected
by the belt U with the shaft J by passing
over a guitable pulley V upon said shaft and ;

the latter resulting from the fact that the
steam 1s always utilized at its most effective
pressure within the cylinder and is not per-
mitted to extend beyond an undue limit, as
has heretofore heen the case in engines of the
Corliss type.

In Figs. 4 and 5 I have illustrated one
method of applying my improvement to a

| horizontal engine which obviates the neces-
| sity of providing an extra pillow-block, and
{ in this arrangement A represents the crank-

An eccentric X is secured upon the shaft
C and has a strap Y fitted thereto for the |
actuation of the valve-rod Z through the con-
necting-rod a, and this valve-rod is attached
to a sultable valve for bringing about the ad- :

mission and exhaust of steam to and from the | naled one end of the fly-wheel shaft D, the

| oppositeend thereof being journaledin a suit-
| able pillow-block, and the sleeve has secured
tion of my invention as therein embodied is { thereon a clutch-disk E, to which are pivoted
as follows: Assuming that the engine is at

rest, the governor will be in such a condition

disk, having formed therewith or attached
thereto a sleeve B, said sleeve being fitted in
suitable bearings, so as to freely revolve, and
carrying the eccentric C for actuating the
valve mechanism. Within the sleeveis jour-

the pawls I, adapted to grip the shaft D and
cause it to revolve with the cluteh in one di-

| tion, but permit it to revolve independent of

pacity, so that when steam is admitted to the
induction-pipe it will low directly to the chest | speed of the former, as deseribed in conneec-
| tion with Fig. 1.
which is left open by the valve carried by the
rod Z, and cause the proper movement of the .
piston to bring about a rotation of the shaft |
C, and this in turn, through the cluteh, will
revolve the shaft J. Now when the revolv- | in connection with my improvement, and
ing of the last-named shaft and the fly-wheel { consistsof the casing b, having formed therein

| the valve-housing d, through which suitable

sald clutch should the latter fall below the

The operations of this em-
bodiment of my invention are in all respects
similar to those just deseribed.

In Figs. 6 and 71 have shown one form of
governor-valve which 1s well adapted for use

openings are provided, and the plugs e, fitted
thereto. Kach of these plugs consists of a
disk f and ribs ¢, which latter serve as
guides when placed within the openings in
the valve-housing. /5 isthe valve-stem, hav-

ing the plugs e secured thereon in such man-
ner that when the stem is moved in the di-
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rection of the arrow marked adjacent there- |

- to the disks f will approach toward the open-

10

. 20

ings in - which the plugs are fitted and reduce
the flow of steam therethrough, but when the
stem 1s moved in the opposite direction this

flow will be increased, and as the flow of the
steam takes place through both openings it
- willbeseen that the action upon the plugs will
be equalized by said flow, leaving the valve

balanced and at the same time making it very

sensitive to the changes in the governor,
- which is desirable. |

Other details of construction 111&3? be ar-
ranged for the carrying out of my improve-

ment, and I therefore do not wish to be lim-

1ted to those here shown and described, since

the gist of my invention rests in the broad
idea of providing means for controlling the

flow of steam or other motive fluid to the
chest independent of the crank-shaft.

- Having thus fully described my invention, |
what I claim as new and useful is—

1. In combination, an engine of the char-

 acter described, a cluteh-disk loosely mount-

30
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ed on the crank-shaft, buffer-blocks placed

in one face of the disk, a drive-bar keyed on
the shaft and lying between said blocks, and

a secondary shaft driven by said clutch-disk,

substantially as described.

2. In combination with an engine of the

character described, a clutch-disk loosely
mounted on the crank -shaft, a drive-bar

- keyed to said shaft, buffer-blocks placed on

either side of said drive-bar in the face of
the disk, a secondaryshaftrun bysaid cluteh,

a governor operated by the secondary shaft

"a,né'l- a valve operating under the control of

the governor for regulating the flow of steam

into the chest of the engine, substantially as

described.

5. In combination, an engine of the char-
acter described, a driving-bar secured upon
the crank-shaft thereof, a clutch-disk loosely
mounted upon said shaft, buffers carried by
sald disk embracing the driving-bar, pawls
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carried by the clutch-disk, a secondary shaft

journaled in axial alinement with the crank-
shaft, a friction-disk carried by said second-
ary shaft with which the pawls are adapted

to engage, a governor so arranged as to re-

volve In unison with the secondary shaft, and
a valve actuated by the governor, said valve
being interposed between the induction-pipe
and the chest of the engine for regulating the
tow of motive fluid to said chest, substan-
tially as-and for the purpose set.forth.

4. In an engine of the character described,
a clutch-disk loosely mounted on the crank-
shaft,a secondary shaft engaged by the cluteh,
a drive-bar secured on the first-named shaft
for causing the disk to revolve in unison with

said shaft, and means on the disk for reliev-

ing the parts from jar when the engine picks
up 1its load, as and for the purpose described.

In testimony whereof I have hereunto af-
fixed. my signature in the presence of two
subscribing witnesses.

JAMES D. GRAY.

Witnesses:
- S. 8. WILLIAMSON,
JOHN L. HEBB.
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