| 2.S-h_eets--Sheet 1.

N. W. TWISS. |

|  (Cut-0ff Gearing. .
"No. 212,285. ' Patented Feb. il, 1879.

'l &

. B
%//

2757 ESS L /ﬁa/mzz//_ Fare72E77

%
Q/W . Gy R .

o W .

N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




- 2 Sheets—Sheet 2.
N. W. TWISS.

Cut-Off Gearing.

No. 212,285, Patented Feb. 11, 1879.
. Jg 4 - o

% 557 oSS B,

1 .
_N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




UNITED STATES PATENT OFFICE.

NELSON W. TWISS, OF NEW HAVEN, CONNECTICUT.
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To all whom it may concern: |
Be 1t known that I, NELsoN W. Twiss, of
New Haven, in the county of New Haven and
State of Connecticut, have invented anew Im-
provement in Automatic Cut-Offs for Steam-
Kngines; and I do hereby declare the follow-
~1ng, when takenin connection with the accoms-
panying drawings and the letters of reference
marked thereon, to be a full, clear, and exact
description of the same, and which said draw-
- Ings constitute part of this specification, and
represent, in-— |
- Figurel, a front view of a part of my valve-
gear; Figs. 2 and 3, transverse sections
through the valve longitudinally, through the
steam and exhaust passages; Figs.4and 5, views
of the gearing toillustrate the operation ; Fig.
6, a longitudinal section through the gearing.
- This invention relates to an improvementin
that class of cut-offs for steam-engines which
are adjusted antomatically by the action of the
governor; and 1t consists in the constrnetion,
as hereinafter described, and more particularly
recited in the claims.

In illustrating the invention, the valve and
its gearing are shown only as arranged at one
end of the cylinder, it being understood that

a like arrangement is made for the other end.
- Avrepresents the cylinder, showing an in-

terlor view; B, the steam - passage; U, the

steam-chamber, and D the exhaust-steam way.
The valve K is of a hollow cylindrical form,
working upon a correspondingly circular face
at the port «, and attached to a hollow shaft,
F, in axial line therewith, and to which a con-
stant and regular osecillation is imparted
through the lever F! on said shaft F by con-
nection with the eccentric through the rod T2,
In the usual manner for operating stéam-
valves. |
The eylindrical valve E has an opening, E/,
to the steam-chamber, through which steam
freely passes at all times; and from this eyl-
inder is an opening, d, through that portion
of the valve which bears against the valve-
seat around the port «, and in the surface of
the valve near this bearing portion is a de-
pression, ¢, and in such relation to the open-
ing d that as the valve is turned, say, to the
position indicated in broken lines, Fig. 2, the

depression e covers the port «, and opens com- |

munication to the passage f for the exhaust.
The oscillation of the valve, therefore, alier-
nately presents the opening d and the de-
pression ¢ to the port @, the opening d admit-
ting steam to the cylinder, and the depression
opening for the exhaust, the action being sub-
stantially the same as would be made by a
slide-valve. |

-That the valve may be self-packing, that
portion of the cylinder in which is the de-
pression ¢ and the opening d is made separate
from the cylinder E, and between the edges
of the cylinder and the said active portion
sSprings are introduced, as at &, more or less
in number, the tendency of which is to hold
the said active portion to the seats around
the port and exhaust, the steam always hold-
ing the valve to those positions, and thus ac-
commodating the valve to the wear to which it
15 subjected. '

Through the hollow shaft I a second shaft,
(x, extends to within the eylinder, and is there
flattened, as in Tigs. 2 and 3, to serve as a
guide for the independent cut-off or valve H,
which is arranged thereon, as seen in Figs. 2
and 3. The surface of this valve H is made
to correspond to the opposite edges of the-
opening d, and so that when brought together,
as 1in Fig. 3, the opening d will be closed or
turned away, as in Fig. 2, and open the steam-
passage to the cylinder. On the outer end of
this shaft G is fixed a lever, L, and to this le-
ver a spring, L/, 1s applied, the tendency of
which is to force the valve H into its closed
position, (seen in IFig. 3,) and when in that po-
sition a-shoulder, I, on the lever Li strikes the
lever I, as seen in Fig. 5, and from that point
the lever L is moved by and with the lever
I, and would therefore be always closed. To

“open this valve, however, its movement in the

direction indicated by arrow, Figs. 4 and 5, is
arrested by a stationary stop, N.

As the lever IV is turned forward by the
eccentric, the lever L follows it until the le-
ver L strikes the stop N, and this occurs as
the piston approaches the opposite end of the

cylinder, and when the valve has reached

nearly its full exhaust position; then the le-
ver If', continuing its movement and opening
the exhaust, also turns the valve E so as to
open the passage d, and at the extreme move-
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‘ment of the lever I! a dog, P, on the said le-
ver I passes over and engages with a shoul-
- der, m, on the lever L, as'seen in broken lines,
Tig. 5, which conneets the lever L with the le-
ver Ft; then, as the lever I'! reverses, 1t takes

with it the lever L and the valve H, bothturn-

ing together and opening the steam-passage
to the port, as seen in Fig. 2. .
Should this connection of the dog continue
throughout the stroke, then the valve would
be open continuously; but it will be readily
‘seen that should the dog be fripped from its
engagementwiththelever Latanypointduring
the movement of the lever I, the spring L/
would immediately act and turn the lever L,

so as to turn the valve H and close the steam-

passage d, and there cut off the steam, -

- To automatically make this disengagement
during the movement of the lever I'', to close
the valve H, a cam, IR, loose on the shell S,

“which supports the shafts I Gz, is connected
by a rod, R/, with the governor; and from the

dog P an arm, P/, extends downward in the

path of the said cam, and whenever the said
arm P’ strikes the cam R, as seen in Ifig. 4,
- the dog will be raised from 1ts engagement
with the lever L, and leave that lever L free
to turn by the force of the spring L/, as seen
in Fig..5, and which brings the shoulder ! on
the-lever Lt into engagement with the lever E!
on the opposite side, closing the valve H, as
seen in Fig. 3, from which time thetwo levers
T and I, with the valves IX and H, move to-
cgether in their closed condition. -
The action of the governor turns the ecam R
nearer to or farther from the point where the
dog P engages the lever L, accordingly as the
engine runs faster or slower, and if so slow
that the cam is not reached before the com-
pletion of the stroke, then the valve will be
open through the entire stroke; but as the
speed of the engine increases, the cam R will
be moved toward the dog, and ftrip the dog
accordingly. The time of tripping may be
adjusted in the usual manner of adjusting the
~action of a governor. N |
To provide against any interruption of the
~action of the governor, as by a disconnection
of the power which drives it, there is a second
elevation, R/, on the cam forward of the cam
R, and which, when the governor stops, will
be turned up, as indicated in broken lines,
Fig. 4, so that the arm P’ will strike it at the
extreme forward movement of the lever I,
and hold it away from its engagement with
the lever 1, in which case the lever L would
not be turned until the lever F! should strike
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the shoulder Zthereon,_'ﬂfmd consequently the

steam-passage would not be opened, as the

valve H would -be closed from the start, and
through the entire movement.

The valve H is preferably arranged with
springs between it and its guide or shaft G,
the action of which is to force the valve H

| radially from the shaft, so as to make it self- -
packing or self-adjustable around the open-
g d. |

The form of the valve E need not be thatof
a cylinder, as shown, as that portion of the
cylinder below the active valve part is only
necessary to support that part; and if that
active part be attached directly to the shaft
which rotates the valve,it will be evident that
the remainder of the cylinder may be dis-
pensed with, it only being essential that the
valve shall be oscillating, and substantially
concentric with the axis of the valve H.

I claim— R

1. The combination of an oscillating valve,
provided with both steam - passage and ex-
haust - passage, alternately presented to the
cylinder-port, and an independent oscillating
valve concentric with said steam-valve, but
independent thercof, and arranged so as to
automatically close or open the steamway
through the said steam-valve to the cylinder,
substantially as described. | ‘

2. The combination of the hollow shaft I,
the steam-valve in connection therewith, pro-
vided with a steam-passage, a shaft, G, within
said shaft I, concentric thereto, carrying the
independent valve H, with the lever F! on said
shaft T, in connection with the eccentric of
the engine, the lever L on said shatt G, the
spring L/, stationary stop N, dog P, hung upon

said lever FL, and the adjusting-cam R, in con-

nection with the governor, substantially as

“described.

3. The combination of the hollow shaft I, -
the steam-valve in connection therewith, pro-
vided with a steam-passage, a shatt, G, within
said shafs I?, concentric thereto, carrying the
independent valve H, with the lever F! on
said shaft I¥, in connection with the eccentric
of the engine, the lever L on said shaft G, the
spring L/, stationary stop N, dog P, hung upon
said lever F!, and the adjusting-cams R and
R/, in connection with-the governor, substan-
tially as described.

 NELSON W. TWISS.

Witnesses:
JOHN L. EARLE,
J. H. SHUMWAY.
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