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To all whom Tt may concerwn.

Be it known that I, Wirriam WiLwLs, a eiti-
zen of the United States, residing in Philadel-
phia, Pennsylvania, have invented certain
Improvements 1in Cut-Off and Reversing
Valve Mechanism for Engines, of which the
following 1s a specification.

The object of my invention 1s to provide
simple and efficient variable cut-off and re-
versing mechanism for steam or other mo-
tive-power engines. ,

In the accompanying drawings, Kigure 1
is a longitudinal section of a steam-engine
provided with variable cut-off and reversing

; mechanism in accordance with my invention.

Fig. 2 is a sectional plan view ot the same on
the line ¢ @, Fig. 1. Fig. 3 is a sectional plan
view on the line b b, Fig. 1. Fig. 4 1s a sec-
tional plan view on the line ¢ ¢, Fig. 1; and
Fig. 51s a sectional plan view on the line d d,
Fig. 1. |

1 represents the cylinder of the engine; 2,
the piston; 3, the piston-rod ; 4, the cross-head;
5, the connecting-rod, and 6 the crank-arm,
to which and to the cross-head the connect-
ing-rod 51s attached. Upon the connecting-
rod 5 i1s mounted so as to be free to turn
about its axis a bolt 7, through which can
pass freely an arm 9, which projects for-
wardly from a yoke 10, the latter being Tul-
crumed at its lower end upon a block 11,
whichisfreetoslidein aslotted vertical stand-
ard 12, rigidly mounted alongside the pis-
ton-rod of the engine  The upper end of the
yoke 10 is pivotally connected to a shding-
rod 13, which is guided at its outer end in a
bracket 14 on the standard 12 and passes

“through a stuffing-box on the valve-chest 15.

The cylinder of the engine has a forward
induction and eduction passage 16, a rear 1n-
duction and eduction passage 17, and an ex-
haust-passage 19

Resting upon the valve-face of the cyhn-
der is a cut-off valve consisting of a disk 20,
which has a slotted and projecting arm 21
engaging a pin 22 at the inner end of that
portion of the rod 13 which projects into the
valve-chest, so that as the rod is reciprocated
rocking movement will be imparted to the
cut-off valve 20. The cut-off valve has a
forward port 23, which is constantly in com-
munication with the passage 16 of the en-
oine, and a rear port 24, which is constantly
1n communication with the passage 17, and
said cut-off valve also has a central opeming,
whereby it is pivotally mounted upon a tubu-

o\

lar stem 25, which projects downwardly from

a reversing-valve 26, the latter being located
above and 1n contact with the cut-oft valve,
and the stem 25 being pivotally mounted in a
bearing in the valve-face of the eylinder 1, so
that said reversing-valve is susceptible of ro-
tating movement in the valve-chest. The
hollow stem 25 1s in constant communication
with the exhaust-passage 19 of the cylinder.
The reversing-valve has a forward passage
27, extending through the same from top to

‘bottom, and a like passage 29 at the rear, and

1t also has a forward passage 30 and a rear
passage 31, these passages extending irom
the base of the valve to a cross-passage 32,
which 1s In communication with the hollow
stem 25, and thence with the exhaust-pas-
sage of the cylinder, as shown in HFig. 1.
The reversing-valve also has extending
through 1t other passages 33 and 34, located
intermediate of the passages before deseribed.

Ont he back of the reversing-valve areshal-
low passages 35 and 36, one at the tfront of
the valve and the other at the rear of the
same, these passages being in communica-
tion respectively with the through-passages
27 and 29 of the valve as shown by dotted
lines in Fig. 3.

The cover-plate 37 of the valve-chest 15
has an internal plate 39, which serves as a
balancing - plate for the valves and measur-

‘ably relieves the same from the pressure of

steamm which 1s introduced into the chest
through the supply-pipe 40, as shown 1n Higs.
1 and 3. The balancing-plate 39 has formed
1n it two passages 41 and 42, which are nor-
mally in communication with the passages 35
and 36 of the reversing-valve, and 1in order to
prevent leakage of steam between the bal-
ancing-plate 39 and the back of the revers-
ing-valve 26 the latter has a spring-actuated
peripheral packing-ring 43, bearing against
the under side of the balanecing-plate, and
other spring-actuated packing-rings 44,
which likewise bear against the under side of
the balancing-plate and surround the open-

ings 33, 34, 35, and 36, as shown 1n Kigs. 1 and

3. A stem 46 passes through a stufing-box
in the valve-chest cover 37, this stem en-
caging at its inner end with the back of the
reversing-valve 26, so as to imnart movement,
to the latter. '

With the parts in the position shown in the
drawings the operation of the engine 1s as fol-
lows: As the connecting-rod 5 rises and falls

| in following the path of the crank- pin it
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causes a rocking movement to be imparted
to the yoke 10, which therefore imparts re-
ciprocating movement to the sliding-rod 13

and rocking movement to the cut-off valve

20. The extent of this movement depends
upon the position of the fulerum-block 11 of

the lever on the slotted vertical standard 12,
which position can be varied by any appro-

priate devices. When the fulcrum-block is

m the position shown in Fig. 1, the cut-off
valve 20 has the maximum amount of move-
ment; but as the fulcrum-block 11 is lifted
in the slotted standard 12 and approaches
closer and closer to the connection of the
yoke 10 with the sliding-rod 13 the rocking

movement of the cut-off valve correspond-

ingly diminishes, reaching a minimum when
the fulerum-block 11 is at the top of said slot-
ted standard 12. As the cut-off valve rocks
its port 23 communicates first with the
steam-passage 27 of the reversing-valve to
admit steam to the front end of the cylinder
1 and then on the reverse movement first
cuts off this steam-supply and then opens
communication between the front end of the
cylnder and the exhaust-passage 19 through
the passages 30 and 32 of the reversing-valve,
and 1n like manner the port 24 of the cut-off
valve operates in conjunction with the pas-
sages 29, 31, and 32 of the reversing-valve to
alternately admit steam into and exhaust it
irom the rear end of the cylinder. When it
18 desired to reverse the direction of move-
ment of the engine, a half-turn is imparted to
the reversing-valve 26 by power applied to its
stem 46. The effect of this operation is to
bring the steam-supply passage 29 into the
position formerly occupied by the exhaust-
passage 30 and the steam-supply passage 27
nto the position formerly occupied by the
exhaust-passage 31, and 1n like manner the
exhaust-passages 30 and 31 are moved into
the positions formerly occupied by the steam-

‘passages 29 and 27, respectively, the result

being to open to the exhaust that end of the
cylinder which was formerly receiving steam
and to the steam-supply that end of the cyl-
inder which was formerly open to the ex-
haust. When the reversing-valve 26 occu-
pies a position midway between its two ex-
tremes during the reversing movement, the
passages 33 and 34 are brought into commu-
nication with the ports 23 and 24 of the cut-

off valve, and the steam-space of the valve--

chest is thus permitted to communicate with
the opposite ends of the cylinder for a brief

fraction of time, so as to permit of an equali- .

zation of pressure in said opposite ends of the

cylinder before accomplishing the reversal of
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| conditions as above noted. This provides

for a relatively slow stoppage in the move-
ment of the piston 2 before effecting the re-
versal i the direction of such movement
caused by the change in the position of the
reversing-valve. -

Having thus described my invention, I
claxm and desire to secure by Letters Pat-
ent— !

1. The combination of the cut-off valve,
and means for operating the same, with the
reversing-valve coéperating with the cut-off
valve and having oppositely-disposed pairs
of steam supply and exhaust passages, and
intermediate passages for causing equaliza-
tion of pressure in opposite ends of the cylin-
der as the reversing movement of the valve
18 being effected, substantially as specified.

2. The combination of the cylinder and its
passages, the cut-off valve, the reversing-
valve on the back of the same, and a balanc-
ing-plate in the steam-chest against which
the back of said reversing-valve has its bear-
ing, substantially as specified. '

3. The combination of the cylinder and its
passages, the cut-off valve, the reversing-
valve on the back of the same, a balancing-
plate in the steam-chest against which the
back of said reversing-valve has its bearing,
and packing-rings surrounding passages of
the reversing-valve and bearing against the
backing-plate, substantially as specified.

4. The combination of the cylinder and its
passages, the cut-off valve, the reversing-
valve on the back of the same, and a stem
passing through a stufling-box on the back of
the valve-chest and engaging said reversing-
valve, substantially as specified. |

5. T'he combination of the cylinder and its
passages, the cut-off valve, the reversing-
valve on the back of the same, a balancing-
plate against which said reversing-valve has
1ts bearing, and a stem passing through said
balancing-plate and through the valve-chest

cover, and serving to operate the reversing- -

valve, substantially as specified. .

6. The combination of the cylinder and its
passages, the cut-off valve, and the reversing-
valve on the back of the same having a tubu-
lar stem adapted to a bearing in the cylinder
and also providing a bearing for the cut-off
valve, substantially as specified. |

In testimony whereof I have signed my |

name to this specification in the presence of

two subscribing witnesses.

. WILLIAM WILLS.

Witnesses: '
Wn., Brown, Jr.,
Warter CHISM.
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