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To «all whom it may concern:

Be 1t known that we, PAUL RAY\IOND Mar-

TOCKS, residing at Hlohpomt in the county
ot (11111101 . and JOHN LEWIS GRAFFLIN, re-
siding at \Vllmmﬂton in the county ot New
H‘LROVBI State of North Carolina, citizens of
the United States, have invented certain new
and useful Improvements in Valves; and we
co declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to which
1t appertains to make and use the same.

This invention relates to controlling valve
mechanism for rotary or remprocatma steam-
engines, and has for its object to provide co-
acting valve demces which are simple in con-

the engine and controlling the supply and
exhaust of steam through the reversing-valve
for either direction of travel of the piston._
In the accompanying drawings, Figure 1 is
a fragmentary centr al section, thrmwh the
VllIldBI and steam-chest, of a Iotary engine
on 4 line at right angles to the enwme-shatt
the plane ot sectlon being indicated by the
line 1 1 of Fig. 2, showmo' the valve-gearing
set to control the travel of the plston in the
cirection of the arrow. TFig. 2 isa section on
line 2 2 of Fig. 1. Fig. 3 is an enlarged sec-

“tion through the gte‘tm chest and vmlve mech—

anism on line 3 3 of Fig. 4, and Fig. 4 is
section on line 4 4 of Flo 3.

Referring now more particularly to the
drawings, the numeral 1 represents the engine-
base, which is adapted to be secured to a suit-
able foundation (not shown) by bolts 2 and
which supports the engine-cylinder 8. This
cylinder internally is nearly circular in form.,
the circular formation being broken at one
point in the circumtference by curving and
projecting the central wall of the cylinder in-
ward to form an abutment 4, which constitutes
part of an enlargement 5. In this enlarge-
ment 5 are formed ports or passages 6 and 7
tor the supply and exhaust of steam and an
exhaust port or passage 8, which latter com-
municates with a laterally-projecting exhaust-

Ticient in action for reversing

| Cow

of the wheel and has Shda,bly

pipe 9. These ports are in open communica-
tion with a steam-chest 10, and the port 8 lies
between the said two ports 6 and 7.

A steam-supply pipe 11 communicates with
the chest and leads in practice from a suit-
able source of steam-supply. Arranged with-
In the steam-chest 1s valve mechanism for
controlling the supply and exhaust of steam
to and fIOHl the cylinder, as will be herem—
after described.

‘The engine-shaft 12 is journaled to rotate
in bearings 13, formed on the sides of the cyl-

1nder 3, and has keyed thereto a piston-wheel

14, consisting of a hub connected to the shaft,
a series of arms radiating from said hub, and
a rim or- periphery carried by said arms.
One of the arms of the wheel is enlarged and
recessed toformar adially-extending chamber
15, which opens through the rim or periphery
itted therein a
piston-wing 16, provided at its outer end with

a spring-actua,ted packing-strip 17 for main-

taining a steam-tight connection with the in-
ternal periphery ot the cylinder and atitsinner

end with rollers 18, which are engaged by cams

19 to control the sliding movements of said
wing. As shown, the cams 19 are bolted or
otherwise suitably fastened toarmsor bracing-
ribs 20, formed onthesides of the cylinder, and
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are formed immediately below the abutment4

1 with recesses 21 to allow the piston-wing 16 to

move within 1ts chamber 15 to pass said abut-
ment. That portion of the working edge or
surface 22 of each cam between the ends of
the recess 21 is of such a shape or curvature
as to hold the piston-wing 16 projected and
1n intimate contact with the wall of the cyl-
Inder, except at the point where the abutment
breaks the circular continuity thereof, the

packing-strip 17 serving to take up any clear-
ance-space and tomaintain at all times a steam-
ticht connection. The abutment-point 4 is
also recessed for the reception of a packing-

strip 23, pressed outward by a suitable actu-

ating spring or springs to engage the periph-
ery of the piston and prevent the direct pas-
sage of steam from one side of the cylinder
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to the other between the piston and abutment- |

point.
In order to further provide for a steam-

tight fitting of the piston, the rim or periph- |
ery of the same 1s formed 1n 1ts opposite side |

edges with recesses to recelve packing-strips
24, which maintaim a steam-tight connection
between the piston and side walls of the cyl-
inder. These packing-strips are also prefer-
ably pressed outward by the action of suit-
able SPrings.

In the operation of the engine it will of
course be understood that when the steam 1s
admitted through one of the ports 6 or 7 the
other becomes the exhaust-port.
that the port 6 1s used for the purpose of sup-
ply, the piston-wing 16 when passing to the
right of the abutment-point 4 will be forced
outward gradually by the working edges 22
of the cams 19, forming a pocket between it

and the abutment-point, into which the steam |

from the port 6 enters and which 1mpinges
agalnst the piston-wing, there".),gf propelling
the piston-wheel to the right, the 1mpact ot
the steam being followed by its expansion,

drive the piston, and this action 1s continu-
ous under the admitted charge until the pis-
ton-wing 16 has made one complete revolu-
tion and passed the port 7, whereupon the
steam exhausts through said port and the port

S and pipe 9 to the atmosphere, and a new
supply of steam 1s admitted through the port

6 and the operation proceeds as betfore.

When the piston 1s revolving 1 the oppo- |

site direction, steam is admitted through the
port T and impels the piston-wheel to the left,
and exhaust takes place through the ports 6
and 8 and pipe 9.

Arranged in the steam-chest 10 is a revers-
1Ny slide-valve 25, connected to an exteriorly-
projecting stem 26, operated by hand-lever
7. This valve 1s provided with a central
cavity 28, formed in its under side and with
end ports 29 and 30. These ports are so dis-

sented as being adapted to revolve to the

right, the port 29 will be blank, while the

port 30 will connect the port 6 with the steam-
chest, and the cavity 28 will connectthe port

7 with the exhaust-port 8. 1t will thus be
seen that steam entering the ports 30 and 6

same to the right and will finally exhau
1 the ports Tand 8 and the pipe 9. The
valve, however, may be adjusted to the right
to move the port 30 out of commncidence with
the port 6 and to bring the port 29 into reg-
ister with the port 7 and connect port 8 with
the port 6 through the cavity 28, thusallow-
ing steam to enter the eylinder through port

1N the reversing-valve.

Assuming

in a slot 36" 1n the casi

- 38 1n the reversing-valve,
being such that when -the reversing-valve 1s
adjusted to bring the port
with the passage 6 the ports 34 and 34" in the
posed that whenthe valveisarranged asshown |
in Fig. 1, in which the piston-wheel 1s repre-
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T and revolve the piston to the left and the
" exhaust to take place through ports 6 and 8
and pipe 9, as will be madlly understood.
The two ports 29 and
valve are controlled by a governing-valve de-

- vice comprising a- hollow or chambered cas-

ing 31, mounted upon the reversing-valve and
provided with admission-ports 32 32" and exit-
ports 29" and 30, which are adapted to be
brought in 100'1%01' with the ports 29 anr_ 30
A rotary reversing-
valve 33 is mounted to oscillate within the
casing and consists of a cylinder provided at
its ends with packing rings or strips 34" for
maintaining a steam-tight connection with
the wall of the casing and having two sets of
ports 34 34" and 35 35 . respectively, which
are adapted to coact with the ports 32" and
30" and 32 and 29" to control the supply
of steam to either port 6 or 7 to govern the
operation of the engine in either direction.
The saiwd ports or DASSAES are SO arr: angecd
that when the ports 34 34" are in reg 1ster Wlth

- the ports 32" and 30" the ports 35 5 and 35 will
' be out of register with the ports 32 and
whereby both the direct impelling force and |
expansive action of the steam are utilized to |

29,
and vice versa, as will be readily understood,
such position of the ports being obtained by
the oscillation of the valve in one direction
or the other. The rotary reversing-valve 33
1s Itmited 1n 1ts oscillating movement by-a

50 of the reversing-
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stop-lug 36, projecting therefrom and working

ng 31, the length of
said slot being such that the Lnd walls thE‘l eof
serve as stops to hold the valve against move-
ment when one or the other 01‘ the sets of
ports 1s in register with one or the other sets
of ports in the casing 31. The oscillation of
the rotary reversinge-valve 33 is effected by

- means of a connection between the same and

the reversing-valve 25, such connection con-

sisting of a lever arm 37, projecting from the

rotary reversing-valve and entering the slot
the construction

30 1nto mgister

ralve 33 will be 1espectwcl\ in register with
the ports 32" and 30’ in the casing 31, while

the ports 35 and 35 of the valve 33 will be

out of coincidence or register with the ports

32 and 29 of the casing 31, as will be readily
observed by referenceto Figs. land 3. When,

- however, the reversing-valve 25 is shifted, by
| ' means of the lever 27, to move the port 30
will act upon the piston-wheel to rotate the |
St ;

out of. register with the passage 6 and to
bring the port 29 into register with the pas-
sage 7, the arm 37 will be “acted upon to oscil-
late the rotar v reversing-valve 33 to the left

in Fig 3, thereby moving the ports 34 34" out
of register with the ports 32" and 30" and bring-
Cing the ports 35 and 35" into respective regis-

ter with the ports 32and 29’.  Hence it will be

seen that this adjustment of the valve will
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change the direction of operation of the en-
gine by the supply of live steam to the pas-
sage 7 instead of to the passage 6, as before,
and that by such reversal the passage T will
be macde to act as the supply-passage, while
the passage 6 will serve as an exhaust-passage
which 1s in communication, through the port
28 1n the reversing-valve, with the exhaust or
outlet passage 8, communicating with the ex-
haust-pipe 9.

The supply of steam to either passage 6 or
{ 1s governed by a rotary admission-valve 39,
mounted to rotate within said rotary revers-
ing-valve 33. 'This valve 39 is preferably of
elliptical form in order to occupy but a por-
tion of the interior of said regulating-valve
and to leave a space for the entrance of steam
through the port 34 or 35. The valve 39 is
provided with packing-strips 40 to maintain
a steam-tight connection between it and the
interior of the valve 33 and is connected to a
stem 41, journaled in a bearing 42 and pro-
vided at its outer end with a sprocket-wheel
43, which is connected by a chain 44 with a
sprocket-gear 45 on the engine-shaft 12. These
gears are so proportioned that the valve 39
malkes one complete revolution on each revo-
lution of the shaft 12.

In the operation of the duplex controlling-
valve it will be readily seen that when the
parts are 1n the positions shown in Figs. 1 and
3, In which the ports and passages are so dis-
posed that when the valve 39 uncovers the
port 34’ steam will pass from the steam-chest
into the regulating-valve through the ports
32" and 34, thence through ports 34, 30, and
30 into the passage 6, steam will be admitted
into said passage 6 once upon each revolution
of the piston by the valve 39, which in its
path of rotation will leave the port 34’ open
long enough to admit steam into the cylinder
behind the piston-wing for a period equivalent
to approximately the time required by the
wing to make one-third of its travel, when
said valve 39 will close the port 34’ and cut off
the supply ot steam, allowing that previously
admitted to exert an expansive action on the
piston-wing for the greater part of the revo-
lution of the piston-wheel to complete the
course of travel of said wheel. The steam
finally exhausts through the passage 7, valve-
cavity 28, port 8, and pipe 9 to the atmos-
phere. On the other hand, when the valve 25
1s reversed to move the port 80 out of regis-
ter with the passage 6 and to bring the port
29 1nto register with the passage 7 the latter
will act as the steam-supply port, and this re-
versal of the valve 25 will shift the controlling-
valve 33, moving the passages 32’ 34 and 84’
30" out of register and bringing the ports 35
32 and 35 29" into register. so that in the
operation of the duplex valve steam will be

engine through said latter-named ports into
the port 29 and thence into passage 7 and will be
cut off by the valve 39, governing the port 85,
as will be readily understood, the admitted

3
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steam rotating the piston-wheel to the left

or In the reverse direction previously de-
scribed, and the steam finally exhausts through
the passage 6 in the valve-cavity 28 and thence
through port 8 and pipe 9 to the atmosphere.
It will be observed that this operation of set-

ting the duplex valve to supply steam to one

side or the other of the cylinder is entirely
automatic and performed by the simple ad-
Justment of the reversing-valve 25.

In practice the packing-strips of the duplex

valve may be made adjustable, so as to auto-

- matically compensate for wear, and the con-
struction and arrangement of parts may be

otherwise modified within the scope.of the
appended claims without departing from the
spirit of the invention.

From the foregoing description, taken in
connection with the accompanying drawings,
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the construction and mode of operation of the -

invention will be readily understood, and it
will be seen that it provides valve mechanism
which may be employed upon both rotary and
reciprocating engines for reversing the travel
of the piston and correspondingly controlling

the supply and discharge ports to control the

inlet and exhaust of steam.

Having thus described our invention, what.

we claim as new, and desire to secure by Let-
ters Patent, is— . |
- 1. In combination with a reversing-valv
provided with supply and discharge ports, a
governing-valve comprising a reversing mem-

ber, a connection between the reversing mem-

ber and the reversing-valve, whereby said re-
versing member is adapted to be automatic-
ally set to.control the ports in the reversing-

valve by the adjustment of said reversing-
valve, and an admission member controlling

the supply of steam through said ports.
2. In combination with a reversing slide-

valve provided with supply and exhaust ports,

a ported rotary reversing-valve for control-
ling the supply of steam thereto, a connection
between the two valves for adjusting the ro-
tary reversing-valve simultaneously with the

reversing slide-valve, and an admission-valve
controlling the ports in the rotary reversing-

valve. | |
3. In combination with a reversing slide-
valve provided with supply and discharge

Q0
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ports, a valve-casing having two sets of steam- -

ports, a rotary reversing-valve therein com-

prising a cylinder having two sets of ports

120

codperating with those in the casing, one of

sald sets of ports being out of register with

the casing-ports when the other set of ports.

1s In register with the coacting casing-ports,

admitted once upon each revolution of the | aconnection between the reversing slide-valve
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and sald rotary reversing-valve to effect the
adjustment of the latter simultaneously with
the slide-valve, a rotary admission-valve with-
in the rotary reversing-valve and controlling
the ports.therein, and means for operating
the said admission-valve from an engine-shaft,
substantially as described.

In testimony whereof we have hereunto set

our hands in presence of two subseribing wit-
nesses.

- PAUL RAYMOND MATTOCKS.
JOHN LEWIS GRAFFLIN.

Witnesses: |
R. H. Berry,
Epwarp N. TENNY.
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