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UNITED STATES

PaTENT OFFICE.

LEANDER J. WING, OF LEXINGTON, MASSACHUSETTS.

- COMBINED ROTARY, CUT-OFF, AND GOVERNOR VALVE.

SPECIFICATION forming part of Letters Patent No. 259,963, dated June 20, 1882,
Application filed February 18, 1882, (No miodel.) :

"To all whom &t may concern :

Be it known that I, LEANDER J. WING, of
Lexington, in the county of Middlesex and
Stafe of Massachusetts, haveinvented certain
new and useful .Improvements in Combined
Rotary, Cut-Off, and Governor Valves; and I
do liereby 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 it pertains to make and use the same.

My invention relates to a combined rotary
valve, cut-off, and governor-valve, the object
being to combine in a single casing or ¢yl-
inder a rotary valve, cut-off, and governor-
valve of such counstruction .aund relative ar-
rangement that each valve will be steam-bal-
anced, and hence enabled to be operated with
the minimum outlay of power, and insare a
sensitive action to the governor-valve for reg:
ulating the steam-supply to the valve,and fea-
tures to insure the cutting off of steam at any
desired point in the travel of the engine-pis-

“ton, the eut-off valve being constructed so that

it will 'be steam-balanced throughout its entire
range of ‘adjustment. :

With these ends in view my invention con-
sists in certain features of construetion and
combination of parts, as will hereinafter be dis-
closed, and pointed out in the claims.

In the accompanying drawings, Figure 1 is
a view in perspective of the valve-cylinder
and the gearing for actuating the valves. Fig.
2 is a longitudinal section taken through the
valve-eylinder. Fig. 3 is an end view of the
valve-cylinder with the outer .head removed.
Fig. 4 is ‘a detached view of the gearing for
adjusting the position of the governor-valve.
Fig: 5 is a rear plan view of the inner head of
the valve-cylinder. , Fig. 6 is a similar view of
the front surface of the inner head of the cyl-
inder. Figs. 7, 8, and 9 are views of the front

and rear faces of the rotary valve and a trans-

verse section of the same. Figs. 10, 11, and
12 are views of the frout and rear faces of the
cut-off valves and a transverse section of ‘the
same. Fig. 13 is a detached view of the worm’

~ and- worm-gear for actuating the governor-

5o

valve. * Figs.14 and 15 are front and rear plan
views of the governor-valve. :
1 represents a cylinder, at the base of which

! is a foot, 2, by which it is seeured to the en-

in front and forming a part of it, is a hollow
projection or pipe, 3, through which pipe is a
shaft, 4, extending nearly to the center of the
cylinder 1. The inner end of such shaft 4 is
provided with a small bearing, 5, which is lo-
cated just beyond a spur-gear, 6, whose outer
diameter is not greater than the diameter of
the shaft itself. To the outer end of the shaft
4 is secured a miter-gear, 7, which engages
with a similar gear, 9, secured to the end of
the shaft 8,running in a line parallel with the
length of -the cylinder 1 and at right angles
to the pipe 3, for a purpose hereinafter ex-
plained. :

Nearly opposite the pipe 3 on the cylinder 1,
but close to the flange 10, is a like pipe, 11,
provided with a rod, 12, the outer end of which
forms a yoke, 13, and the inner end of which
is screw-threaded at 14 for the attachment of
the rod to a yoke,for a purpose hereinatter de-
scribed. On the opposite side of the eylinder
1,but near the center of the same, is the steam-
pipe 15, provided with a flange, 16, by which
it is connected with the supply-pipe 17. The
eylinder 1 is farther provided with two de-
tachable heads, the inner head, 13, being pro-
vided with pipe projections and flanges 19 and
20." 19 is the exhaust-pipe, and 20 is the sup-
ply-pipe, which eonducts the supply of steam
from the valve to the engine-cylinder,to which
it is secured by bolts passing through open-
ings in the flange of pipe 20, provided for that
purpose. The opposite or front head, 21, of
the eylinder 1is provided with a stuffing-box,
22, and gland 23, together with a bearing, 24,
to support the valve-shaft 25. :

Beyond the bearing on the shaft is secured
the large spur-gear 26, which revolves the shaft
25. In Fig.5 the outside of the head 18 is
shown, while Fig. 6 shows its inside form of
construction. It is provided with two ports,

27 27, which in form are segments of a circular
groove, and are directly opposite each other
and of uniform size. - On one side of the head
18 is the opening-19 into the exhaust-pipe,
while a chamber, 28, from the ports 27 27 com-
municates direetly to the supply-pipe 20. - The
chamber 28 is arc-shaped, extending partly

gine-frame, Near the center of the cylinder 1, -
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around the head, the outer wall being cast on
the outer surf’tce of the head, so as to project
therefrom, while the inner wall is on a plane
with the mner surface of the cylinder-head.
The inner wall is provided with openings form-
ing the ports 27 27.

Resting upon the ﬁmshed inner face, 29, of

~the head 18 is the oscillating reversing- valve
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" head 18.

30, which is also provided with two ports, 31
31, identical in form, size, and position with
ports 27 27 in head 18. The flange or projee-
tions in the face 32 of the reversing-valve 30
engage with the finished face 29 of the head 18.

Hxtending around the periphery of the valve
30 on the face 32, and also surrounding the
ports 31 31, aud surrounding the hole 33 in the
center of the valve 30, are the raised rims,
flanges, or projections 34 35 36, which are made
to fit steam-tight against the face 29 of ‘the
In the periphery of the valve 30 is
formed a cavity, 37, (see Fig. 8,) in which is
fastened a suitable devicein the form of a link,
38, yoke 39, and screw 40, the latter extending
through the valve and link. The rod 12 is
serewed into the yoke 39, By reciprocating
the rod 12 a partial rotary movement is im-
parted to the valve 30. Upon the face 40 of
the valve 30 are seen the ports 31 31 and the
central hole, 33.

On each side of each one of the ports 31 31
is located arecess or concavity, 41, of the same
size of the ports 31 31, which recesses or con-
cavities are formed by a rim or projection iden-
tical in form with the rim surrounding the ports
31 31 on the face 40 of the valve 30. A like
projection or flange surrounds the hole 33 in
the center cf the valve 30. In the hole 33 is
nicely fitted the short stationary arbor or pivot
42, which, being tightly fitted within the cen-
tral socket, 43, of the head 18, furnishes a suit-
able pivot upon which the valve 30 turns when
itis partly revolved. The outerend of the sta-
tionary arbor 42 is made to fit within the hole
43 in the end of the valve-shaft 25, and fur-
nishes a suitable end bearing for the same.

Upon the face 40 of the valve 30 revolves
the face 44 of therotating valve 45, which lat-
ter is provided with ports 46 46, identical in
form, size, and position with the ports 31 31
of the valve 30 and ports 27 27 of the head 18.

The valve 45 is provided with a central
opening, 48, in which is cut a slot for the re-
ception of the feather 47, which fits within
the groove 48 of the shaft 25. When the shaft
is inserted in the opening 48 and poweris ap-
plied to the spur-gear 26 the valve 45 is caused
to revolve.

Around the center of the vahe 45, between
the ports 46 46 and central openlng, 48, are
six openings, 51, more or less, through the
valve, the purpose of which will be hereinaf-
ter explained. The face 44 of the valve 45 is
finished to a fine true surface. On the upper
face, 47, of the revolving valve 45 will be seen
the ports 46 46, each of which is surrounded
by a rim or projection similar to ports 31 31

in face 32 of valve 30. The face 47 of the
valve 45 is'also provided with radially-formed
grooves 49, as long as the width of the ports
46 46 and their surrounding projections, and
occupying all that part of the valve-face 47
sitnated between the adjacent ends of the ports
46 46 an annular groove, 50, is formed in the
face 47 of the valve 45, and is located within
the outer raised portion of this face. The ra-
dial grooves 49 communicate at their inner
ends with the annular groove 50. In the bot-
tom of the annular groove 50 are formed the
openings 51, Theintervening metal between
the radially-formed grooves 49 is on a plane
with the projections or flanges surrounding
the ports 46 46, and, with such projections, is
finished to a fine surface

Upon the top of the face 47 of the rotatmp:
valve 45 is the cut-off _valve 52, with its face
53 resting on the face 417, said cut-off valve
being formed with two segmental sections; 54,
adapted to cover the ports 46 46 of the valve
45. On the face 53 of the segmental sections
54 are formed radial cavities or recesses 55,
which correspond in length to the width of
the ports 46 46, and in width are adapted to
be entirely covered by the metal projections
at each end of the ports 46 46, when said pro-
Jjections are made to pass beneath the same.
The metal extending between the segmental
sections and the hub of the valve 52 is cut
away at b6 to allow a free circulation of steamn
underneath such part. The hub 57 in the face

L 53 of valve 52 is adapted to fit over the hub’

of valve 43 and allow the same to freely ro-
tate therein. On the face 58 of the valve 52
the hub 57 is adapted to receive over it the
worm-gear 59, being secured in position by
the pins 60 60. The end of the hub fits within
the end of the socket G1 of the foot 62, which
in turn furnishes the bearing 63 for the worm
04 and the gear-shaft 4. The foot 62 of the
socket Gl is secured within a recess, 64, on
the head 21 by bolts suited to that purpose.

Having explained the constraction of the
valve, ot which I use one on each side of the
abatment, I will now describe its method of
operation.

This particular construction is especially
adapted to be used in connection with arotary
engine. The flange of the pipe 20 is bolted to
a like flange on the annalar cylinderof the en-
gine, and the foot 2 is secured to the engine-
frame, while a spur-gear on the main shaft of
the engine,of one-halfthe diameterofthe valve-
gear 26, is made to engage with the gear 26, by
which means a revolving motion is commum-
cated to the gear-shaft 25 and the rotary valve
45. Owing to the relative sizes between the
gear 26 and the driving gear on the main shaft
which actuates it, it will beseen that the valve
is caused to revolve only oue-half as fast as
the main shaft; but owing to there being two
ports, 46 46, on the rotary valve 45 and two
ports, 31 31, on the reversing-valve 30, the
valve 45 is only required to make one-half of
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a revolution to open and close the ports, which
insures a fast revolution of the piston of the
engine and a comparatively slow motion of the
valve 45, ' A greater number of ports may be
used and still greater difference of speed-at-
tained between the main shaft of the engine
and the valve 45. The ports 46 46 and 31 31
are of such size that when the former are re-
volved over the latter the cut-off 52, being ad-
justed so as not to operate to eut off steam,
would be admitted to the cylinder of the en-
gine during one-half of a revolution of the pis-
ton, and in a.double engine or a single eylin-

der with two abutments and one piston, in-

which case two valves would be needed, they
being so arranged on the valve-shaft 25 that
they would open and close alternately, a con-
stant application of live steam would take
place during the entire revolution of the main
shaft. Hence the cut-off, beinglocated in any
désired position over the ports 31 31 of the re-
versing-valve 30, causes the steam to be cut off
at pleasure at any point in the rotation of the

valve 45, which latter is located between the’

cut-off 52 and reversing-valve 30, whose upper
face, 40, constitutes the valve-seat.

As already indicated, the cut-off 52 is oper-
ated by the worm 64 revolving the worm-gear
59 on the hub of the cut-off 52, which worm-
gear b9 is actuated by the shafts 4 and 8§,
whichlatter is provided with a rack and pinion,
the rack being secured by means of a right-
and-left-hand-threaded serew, 65, to the rod of
revolving governor-balls, (not shown,) which
automatically operate the movement ot the cut-
off 52.

By umtmg with tliis a device for connecting
or disconnecting the rack and pinion the cut-
off may be made adjustable instead of auto-
matic, @ hand-wheel being secured to theshaft
8 for that purpose. The right-and-left-band-
threaded screw 65 is for the purpose of adjust-
ing the cut-off to secure any desired speed of

' the inain shaft of the engine.

It will be seen that the face 44 of the rotary
valve 45, which is finished to a fine surface,

" revolves in contact with the face 40 of the re-
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versing-valve 30; but, owing to the rim or pro-
jections around the ports and central hole, a

space is left between the main body of the
valve 30 and the face 44 of the valve 45, which
space is constantly filled with steam when the
valve is in operation, which steam passes
through the openings 51 and counteracts the
pressure of steam upon the face 47 of the valve
45, except the space occupied by the ports 31
31 and surrounding projections or rims, and
also except the hub-projections. When the
end of theports 4646, in revolving, approaches
the near end of the ports 31 31 of the valve-
seat so far as to make an opening, steam would
enter underneath the valve 45 into the ports
31, and*would prevent cutting off steam before
the rear parts of the ports 46 46 had reached
the front part of the ports 31 31 were it not for
the pI‘Q]ectIOIlS or rims around the recesses 41

41. These recesses being filled with steam at
each half-revolution of the valve 45 not only
counteracts the pressure of steam on the face 47
of the valve 45, but renders it possible .to cut
off steam at any desired point of the revolu-
tion without detrimeunt to the balancing of the
valve 45.

It will be seen in Fig.3 that the ports 3131
of the reversing- -valve 30 are exactly coinci-
dent with the ports 27 27 of the valve-head 18,
80 that steam passing through the ports 31 31
will pass along the passage 28 to the supply-
pipe port 20 into the engine-cylinder, thus
forming a continuous passage from the valve-
cylinder 1 to the engine-cylinder.

As the direction of the rotary piston is de-
termined by the application of steam on one
or the other side of the abutment, when itis de-
sired to reverse the engineitis ouly necessary
to so far oscillate or revolve thereversing-valve
30 as to cause -the ports 31 31 to pass out of
range with the ports 27 27 of valve-cylinder
head 18, by which means the projections
around the ports 31 31 on the face 32 of the
valve 30 will be brought in contact with the
finished surface of the face 29 of head 18, out
of range with the ports 27 27. Hence no steam
can pass through the ports 31 31, which are
transformed into cavities or chambers, which,
being filled with steam, very nearly balance the
steamn-pressure on the face 47 of the valve 45,
so that, while it continues to revolve, it is re-
lieved of friction or wear. By thus partly re-
volving the reversing-valve 30 the recessed
seetion on the face 32 is brought over the ports
27.27 of the head 18, causing a countinuous
passage from the engine- cyllmler through the
pipe 20, passage 28, ports 27 27, recessed sec-
tions on the face 32 of the \'nlve 30, into the
exhaust-pipe 19, furnixhing a.means of con-
tinual exbhaust. While these changes are ef-
fected in the valve on oueside of the abutment
of the engine, by which an inlet-port is trans-
formed into an exhaust-port, the same move-
ment changes an exhaust-port into an inlet-
port on the opposite side of the abutment.

If it is desired to run the engine in either
direction, the valves on each side of the abut-
ment are provided with ‘snitable devices, and
suitable devicesemployed by which both valves
may be operated at the same time and by the
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same movement. Hence the valves will alter- -

nately become supply or exhaust valves, and

-the engine can be run in either direction with-

out interfering with the working of the auto-
matic cuat-off, if such is needed in both sides.
Having fully described my invention, what I
claim as new, and desire to secure by Letters
Patent, is—
1. The combmatnon, with a rotary cut-off
valve, of a rotary valve, seated upon the cut-
off valve, the adjacent faces of the two valves
being constructed to form intervening steam-
spaces for balancing the rotary valve, sub-
stantially as shown and described, and for the
purposes herein set forth.
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2. The combination, with a rotary valve pro-
vided with a' steam-space between its :lower
face and seat,of a rotary governor-valve seated
on the rotary valve, the adjacent faces of ‘the
two valves being constructed to provide an in-
tervening steam-space, substantially as shown
and described, and for-the purposes herein set
forth.

3. The combination; with a rotary valve, of
arotary governor-valve seated on: the: rotary
valve, the adjacent faces of the two: valves be-
ing recessed or grooved to provide an:inter-
vening steam:space, and suitable devices for
automatically actuating the governor-walve,
substantially as shown and described, and for
the purposes herein set forth,

4. The combination; with a steam-balanced
rotary valve, of a steam-balanced cut-off valve
serving as a seat for:the rotary valve, and a
steam-balaneed governor valve seated on the
upper face of the rotary valve, substantially
as shown and described, and for the purposes
Lerein set forth.

5. The combination, with: the head of: the
valve-cylinder, having ports formed therein
communicating with a steawm pipe or passage
leading to the engine-eylinder, of acut-off valve
seated ‘on the inner face of the valve-cylinder
head, such cut-off valve being constructed with
outwardly-projecting flanges or ribs which en-
cirele the cut-off valve and the ports formed

" therein, substantially as shown and described,
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and for the purposes herein set forth:

6. Thevalve-cylinder head constructed with
a steam-passage cast on the outer portion of
the head, the ends of the steam-passage ex-
tending through the head and forming steam-
ports on opposite sides thereof, substantially
as shown aud described, and for the purposes
herein set forth.

7. The cut-off valve constructed with steam
recesses or cavities on opposite sides of its
ports, and of substantially the same size and
form as said ports, substantially as shown and
described,and forthe purposesherein set forth,

8. The combination, with the rotary valve
provided with through-ports, of the cut-off
valve constructed with ports and with steam
cavities or recesses on opposite sides of said
ports, the construction being substantially as
described, whereby the rotary valve is bal-
aunced and steam cut off at any point of its ro-
tation, substantially as shown and desecribed,
and for the purposes herein set forth.

9. The combination, with the rotary valve
provided with radial grooves orsteam-passages
andanannular steam-chamber connecting said
grooyes or passages, of a governor-valve pro-
vided with radial recesses or grooves closed
at opposite ends, substantially as'shown and
described, and for the purposes herein set
forth.

10. The combination, with the rotary valve
provided with a number of holes for the pas-
sage of steam:through ithe valve, and an annu-
lar groove on thé opposite side with which said
holes connect, of the rotary governor-valve
having agroove or: recessed : portion formed
therein thatregisterswith said annular groove,
substantially as shown and deseribed, and for
the purposes herein set forth.

11. The combination, with the governor-
valve, of :a worm-gear: .connected. thereto by
pins,and:a worm ebgaging said gear, substan-
tially as sliown and deseribed,and forthe pur-
poses herein set forth.

12. The ‘combination, with the governor-
valve provided with a hub, of a wormn-gear
mouuted onisaid hub and attached to the gov-
ernor-valve by pins, and a worm for actuating
the valve, substantially as shown and de-
seribed, and for the purposes herein set forth.

13. The coinbination, with the governor-
valve provided with a hab, of a step se-
cured! to 'the head of the valve eylinder and
provided with a recess for receiving thé hab
of the valve, substantially as shown and de-
seribed, aud for the purposes hérein set forth.

14. The combination, with the rotary valve
having radial bearing-surfaces on ‘the back of
the valve surrounding the ports therein, of a
governor-valve  provided with radial grooves
of less width than the width of the bearing-
surfaces at the ends of 'the steam-ports in the
rotary valve, substautially as' shown and de-
seribed, and for the purposes berein set forth,

15. A ‘rotary’ valve coustracted with ount-
wardly-projecting flanges around its central
opening and around its ports and on each end
of the ports, to form steam cavities or recesses
on opposite sides of the ports and a steam-
chamber in the central portion of the valve,
substantially as shown and deseribed, and for
the purposes herein set forth.

16. The combination,witha rotary valve hav-
ing a recess formed in its periphery, of a link
and yoke secured within said recess by a serew,
and a rod secured to the yoke, substantially
as shown and deseribed, and for the purposes
herein set forth.

17. The combination, with the rotary valve
and revolving shaft connected therewith by
spline and feather, of the cut-off valve and ar-
bor or pivot extending through the cut-off
valve and entering the end of said shaft, sub-
stantially as shown and described, and for the
purposes herein set forth. .

In testimony whereof I have signed thisspec-
ification inthe presence of two subseribing wit-

11esses.
LEANDER J. WING,.
Witnesses:
CHARLES P. WEBSTER,
JoHN J. BYRNE.
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