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To all whom it nvay concern:
Be it known that I, MancoLMm L. IIARRIE%

a citizen of the Um*ed States, residing at_

Chicago, in the county of Cook and Stwte of
11111101%, have invented certain new and use-
ful Improvements in Valves and Valve-Act-
nating Devices, of which the following 18 a
full and complete description.

My invention relates to that class of valves
and valve-actuating devices whereby there is
secured a vm'mble cut-off of the steam ad-
mitted to the cylinder of the engine to which
such valves and valve- aetlmtinﬂ devices are
attached, such valves and valve-ﬁetuatmﬂ
devices bemg, when desired, controlled and
regulated by an automatic governor; and the
obJect of my invention is to obtain a single

slide-valve which,when operated by the valve-

actuating device invented by me and herein

descubed shall perform all the functions

heretofore obtained from four wvalves, the
said valve-actuating device being rapid and
pOSIthB in 118 actwn, atutomatic 1n 1ts work-
ing when attached to a governor, as described,
Smmle in COH‘%LI‘lICtIOll and 1ess liable to de-
rmwement in 1ts WOI‘kIHﬂ or from &cmdent
tlmn those heretofore made.

I have illustrated my invention by the

dmwmn saccompanying and 1 orming a partof-

this SIJGCIﬁCELthI] in which—

Figure 1 is a sectional view of the steam-
chest and steam-cylinder of an engine, aslide-
valve controlling the admission of steam to
said cylinder ‘md from said cylinder to the
exhaust-ports thereof, and an elevation of my

valve-actuating devwe attached tosaid slide-

valve. In this gure the several parts of the
valve~aetl1atln o device are in such relative

position that the steam-way, or passage for

steam from the steam-chest to one end of the
steam-cylinder, is represented as open, and
also the exhaust-port at the other end of said
steam - cylinder. Fig. 2 is a like sectional
view of said St@"hlll~(3]’l€81: steam-cylinder, and
slide-valve, and an elevation of my valve-act-
uating device attached to said slide-valve,
with the several parts ol my valve-actuating

“devicein suchrelative position that the steam-

way from the steam-chest to said cylinder is
closed, the exhaust-port at the other (,nd
ther*eof being open, as in Fig. 1. Fig. 3 1

1

-qent@d as single.

&

plan view of my valve and valve-actuating
device attached to an ordinary enﬂme-cyhn-
der. Tig. 4 is a perspective of a double cam
which may be used in my device. This cam
is single in all engines where it is not desired
to reverse the admission of steam to the steam-
cylinder while the engine is in motion. In
Fig. 3 this cam is illustrated and 1is repre-
Fig. 5 is an elevation of a
portion of my dewce constructed to give posi-

tive motion to the slide-valve 1in eaJ(,L direc-

tion. Tig. 6 is an elevation of a portion of
my devme secured directly to the rod extend-
ing from the slide-valve through the wall of
the steam-chest. ~

In the construction illustrated in Kigs. 1
and 2 a “dash-pot,” so called, or other equiva-

valve towmd the right; but in the modified
form illustrated in Ij 195 5 and 6 no dash-pot
or other device is necessary, positive move-
ment of the slide-valve being secured by-the
revolution of the said cam (, as hereinafter
described. |

Fig. 7 is a perspective view of a modified

form of a portion of my device.

In TFig. 3 the revolving cam G, actuating
the pqrts connected thereto and to the slide-
valve, may be slid longitudinally on the shaft
upon which it is mounted, in the manner
hereinafter fully desecribed, and by such slid-
ing of said cam the steam passing into the
'"steam-cylmder from the steam-chest may be
cut off at any desired portion of the travel of
the piston in said eylinder; but in the con-
struction illustrated in Fig.7 the satd revolv-
ing cam is secured rigidly £0 the shaft thereof,
.f;uld the frletmn-pulley resting thereon or in
contact therewith may be mmed longitudi-
nally over and along the said revolving cam,
thereby causing a variation in the tlavel of
the piston while steam is being admitted to
the cylinder, and the * vm'iable cut-off,” as it
is termed, is thus secured.

Like letters and f gures refer to like parts
throughcut the sev eral views. |

A is the steam-chest, and B the steam- cyl-
inder, of an engine.

B’ and B’ are the ports of the cylinder,
and B’’’ B’’’ are exhaust-ports. '-

( is the piston, and C’ the piston-rod.
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D is a slide-valve.
- dis a rod extending from slide-valve D
through the wall of the steam-chest A. Mo-
tion 18 communicated to slide-valve D by
rod d. |
- K K’ is a bell-crank pivoted ate. Arm E
of bell-crank K K’ is secured to rod d, and

friction-pulley I, at the end of arm E’, rests
~against or in contact with cam G.

crank K K’ is actuated by cam G as said cam

is rotated in the movement of the engine.

The surface of said cam G has four circum-
ferential faces at varying distances from the
axis of said cam. These several faces are
numbered 1, 2, 3, and 4, respectively.

)

2 a greater distance therefrom, and faces 3

and 4 a like further distance therefrom, re-

spectively. Eachof said faces1, 2,3, and 4isso

shaped that when friction roller or pulley F is

In contact with any one thereof nomovement

~ of bell-crank E E’ is caused by the rotation
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communication with exhaust-port B’/’/.

of the said cam; but when any one of said

faces passes from under said friction-pulley
I and another of said faces goes thereunder
a graduated movement in said bell-ecrank E
E” will result therefrom. ’

By reference to Fig. 1 it will be observed

that friction-pulley I is resting against face

1 of cam G, and as said face is the nearest to
the axis of said cam no further downward mo-
tion in friction-pulley I can occur. If said

cam G is rotated to the right by the move-
ment of the engine, as indicated by the ar-.

row 1n FKigs. 1 and 2, as face 2 goes under
friction-pulley I the said friction-pulley is

raised, say, one step, and a horizontal move-

ment of, say, one space is thereby given rod
d and slide-valve D. The said slide-valve D
thereby assumes the position illustrated in

Fig. 2, port B” being clised and port B’ con-

nected with exhaust-port B’”/, allowing free

‘passage for any steam in said c¢ylinder at the
right-hand end thereof to .pass through said
~exhaust-port from said.cylinder.
tation of said.cam G will cause no further

Further ro-

movement in bell-crank E E’ until face 9
passes from under friction-pulley ¥ and face
4 goes thereunder, when said bell-ecrank wild
be turned two more steps and a correspond-

ing horizontal movement given slide-valve D..

In slide-valve D thus moving two spaces far-
ther to the left from the position illustrated
In Fig. 2 a direct steam way or passage will
be opened between steam-cylinder B at the
extreme right end thereof and steam-chest A

through port B’, while at the same time port

B’” will be placed in connection or communi-
cation with exhaust-port B’’”’. As face 4
passes from under the friction-pulley F and
face 3 goes thereunder, arm E’ of bell-crank
E E’ will drop,or go one step nearer the axis

of sald cam G, and slide-valve D will thus be

caused to assume a position whereby port B3/
is closed, port B”, however, still remaining in

nally, as cam G completes a revolution, and

'This bell-

Face-
1 1s nearest to the axis of said cam, face

Ifi-

described between faces 1 and 2.

415,671

at the same instant that the piston completes
a full stroke and return, and as face 3 passes
from under the friction-pulley T, face 1 again
comes under said friction-pulley and arm E’
drops two steps into its original position, and
slide-valve D again assumes the position illus-
trated in Fig. 1,1in which port B’is in commu-
nication with exhaust-port B’/ and a free
way for steam made between the steam chest
and cylinder B through port B/, -
In Fig. 5 two arms K’ K/ are indicated, each
of said arms having a friction-pulley F there-
on, adapted to come in contact with cam G on
opposite sides thereof. By this arrangement
1t 18 evident that arm E of said bell-crank
E E’ is moved positively both to the right and
to the left, while in the construction illus-
trated in Ifigs. 1 and 2, for instance, it is
necessary to connect a dash-pot or other

equivalent to said bell-crank E E’in such

manuner thatarm E of said bell-crank is inoved

80 .

thereby to the right whenever cam G will per-

mit such movement. | o

In Fig. 6 is illustrated an arvangeiment of
parts in my invention whereby motion is
given rod d by cam G acting directly on fric-
tion-pulleys placed on said arm d, and with-
out the intervention of bell-crank E E’. .

Eroman inspection of Figs. 8 and 4 it will
be noted that the line separating face 1 from
face 2 on cam G is not parallel with the axis
of said cam, and that from this. construction
the amount of rotation in said cam G, with-
out movement thereby of arm E’ of bell-

pulley I is at one end of said cam than the
amount of rotation of said cam, which is per-
mitted without movement of said bell-crank
when the friction-pulley is at the other end
thereof; and by an inspection of Figs. 1,2, 5,
and 6 it will be seen that the line separating
faces 4 and 3 is placed at the same angle with
the axis of said cam as is the line last above
| If, thére-
fore, cam G be moved from one end to the
other of shaft ¢ (cam G rotating with said
shaft g) underneath pulley I, a variation in
the cut-off of the steam admitted to the steam-
cylinder will thereby be produced. This va-
riation in the cut-off will also be produced if
the friction-pulley F be moved from end to
end of said cam G, while said cam is rigidly

secured to and rotates with shaft ¢, and in

Fig. 7 of the drawings I have illustrated g
method of thus sliding said friction-pulley F.
In Irig. 7, H H are

ends by bar II’.  Arm E’ hag a slot or other
equivalent device at its free end, through
which bar H’ passes. Friction-pulley F is
placed on bar H’. _ o

In Fig. 4, as hereinbefore stated, I have
illustrated a double cam. This cam need be
used only in engines wherein it is desired to
quickly reverse the motion of the engine
while in motion. With the single cam illus-

| trated in Ifig. 5 the engine may be run in
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crank K BE’, is greater or less when friction-

10§

110

115

120

re arms placed loosely on
shaft e and connected together at their free

125

130




10

20

s

35

40

45

§o

55

60

415,6’?’1

mther direction, the only change requu ed be- |

ing that cam G must be placed end for end
on shaft g when the direction of the running
of the engine is to be changed. |

Whatever goOvernor is emplayed with my
device it is merely’ necessary to cause cam G
to automatically slide on shaft ¢, or, if pre-
ferred, to cause friction-pulley F to auto-
nmtlcally move from one end to the other of
sald cam G, in order to vary the cut-off, and
thus maintain an even or comparatively even

rateof speed in the engine, and for this pur-
pose any suitable governor may be used.

The operation of my invention is: Assum-
ing the several parts of my device and of the
engine to bein the position illustrated in Fig.
1, 11 steam be admitted to the steam-chest, 11;

will pass through port B’ .into.the steam-

cylinder B and plston C moved thereby. As

the piston moves, cam G is rotated, and

when face 2, as in Fig. 2, goes under friction-

pulley F' slide-valve D moves one space for-

ward, closing port B’ against the admission
of more steam to the ¢ylinder. Exhaust-port
B”"" is open in both the instances just given—

that is to say, when friction-pulley F isin con-
tact with faces 1 and 2 of cam G—and any

steam 1n that end of the eylinder may escape
therefrom. As piston Ccontinues to travel in
cylinder I3 the steam therein, forcing said pis-
ton onward, may and does expand in said eyl-
inder; and when the piston has reached or
116&1*1y reached the end of its movement to
the right face 4 goes under friction-pulley F,
and slide-valve D moves two spaces farther
to the left and to its extreme left point of
travel, thus uncovering port B’ and opening
communication between the said port B’ and
exhaust-port B”7"/, at the same time uncover-
ing port B’ and opening communication be-
tween said port and the steam-chest A.
Steam may enter from said steam-chest into
the steam-cylinder through said port B/, and
as the piston C 18 moved to the left by said
steam the steam at the other end of said cyl-
inder may escape throngh port B’ and ex-
haust-port B”””. When piston C has trav-

eled on 1ts return or to the left such distance

that cam G has been revolved a sufficient dis-

tion-pulley ¥ and face 3 to go thereunder, the
slide-valve D will be moved thereby one space
to the right, thus covering port B/, prevent-
ing the further admission of stea m, and as
‘.he port B’7 will still remain in communica-
tion with exhaust-port B’ the steam will
continue to escape from the left-hand end of
sald cylinder until the piston has reached. or
nearly reached the extreme point of travel to
the left, at which time face 3 will pass from

under friction-pulley and face 1 again go

- thereunder, when slide-valve will again as-

sume the position illustrated in Fig. 1, and a |

tance to cause face 4 to pass from under fric-

repetition of the above- deserlbed operation

will be had. |

Having thus desceribed my mven’mon and its
method of operation, what I claim,and desire
to secure by Letters Patent, is—

1. The combination of a shde-valw adapt-
ed to alternately completely cover the indue-

tion-port of an engine-cylinder and simulta-

neously completely uncover the exhaust-port

‘thereof at the opposite end of such cylinder,

with a cam having four concentric peripheral
faces, each eoncentric face having a different
radius from the others, one of thelines divid-

‘ing any one of said faces from the adjacent

faces being parallel with the axisof said cam
and the other of said lines being diagonal
therewith, and the said cam connected “with
the slide- Valve in such manner that the ro-
tating or sliding into. position of any given
point on any one of said four faces will de-
termine the position of said slide-valve, all
Substantially as described.

. T'he combination of a slide-valve adapt-

ed to alternately completely cover the induc-

tion-port of an engine-cylinder and simul-

taneously completely uncover the exhaust-

port thereof, with a cam having four concen-
tric faces on the circumference thereof, each
concentric face having adifferentradius from
the others, one of the lines dividing any one
of sald faces from the adjacent faces being
parallel with the axis of said cam and the
other of said dividing-lines being diagonal
therewith, a pivoted rockmg baror bell—ermlk
eonnected at one end thereof tothe saidslide-
valve and adapted at the other end thereof
to come in contact with any given point on
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said faces of said cam, whereby the -position

of said slide-valve is determmed by the move-
ment of said cam and said point in contact
therewith, all substantially as described.

3. Slide-valve D, adapted to alternately
completely cover ports B’ B’/ and simultane-
ously completely uncover exhaust-port B’’’
B’"’” at the opposite end of engine-cylinder
B, in combination with cam G, havma faces
1 2 3 4 thereon, with different radll sa1c1 cam
being aetuated by the movement of sald en-
gine, and rocking bar or bell-crank E E’,
adapted to Ll*ansmlt motion from said cam to
sald slide-valve as said eam is rotated, and
means whereby any given point on said eam
may be brought in contact with the end of
said rocking bar resting against said cam,
whereby a Varmble cut-off of the steam en-
tering the said cylinder and actuating the
sald engine may be obtained, all subs‘rdnthﬂly
as descubed

| MALCOLM I. HARRIS.
Witnhesses: |
CHARLES T. BROWN,
NICHOLAS MERRICK.
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