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To all whom it may concern: - 
. . Beit known that I, DANIEL A. WoODBURY, 

of New York, have invented certain Improve 
ments in Automatic Cut-Offs for Steam-En 
gines, of which the following is a specification: 

... The object of my invention is to provide a 
simple, durable, and effective cut-off gear which 
can be controlled with ease by the governor; 
and it consists chiefly in the use of a balanced 
cylindrical cut-off valve sliding in a chamber 
in the back of the main valve, and arranged 
to admit steam into passages in the latter by 
means of spiral ports in the cut-off valve-seat, 
the point of cut-off being determined by roll 
ing the valve in its seat; and it further con 
sists in a method of compensating the wear of 
the valves and seats. . . . . . 

In the drawing, Figure 1 is a horizontal sec 
tional view of my device applied to the steam 
chest of a side engine. Fig.2 is a vertical sec 
tional view of the cut-off valve and connec 
tions, showing those parts above the dotted 
line ac, Fig. 1. Fig. 3 is a transverse section 
of the valves at the dotted line y, Fig. 1. 
A, Figs.1 and 3, is the main or distributing 

valve, moving upon a face on the cylinder B 
in the usual manner, and having the ordinary 
exhaust-passages, and also steam-passages oc, 
communicating with chambers formed in the 
back of the valve. C is a cylindrical cut-off 
valve fitted closely into a seat provided in the 
main valve. This valve admits steam from 
the chest Dat its ends, and ports a a are pro 
vided in its seat, which communicate, through 
the chambers beforementioned, with the steam 
openings oc in the face of the main valve, as 
indicated by full and dotted lines in Figs. 1 
and 3. The ports a a are cut spirally around 
the valve-seat, there being two or more open 
ings near each end around the periphery of 
the seat, as shown in Figs. 1 and 3. The ex 
tremities of the valve Care also of spiral form, 
to correspond with the ports a a, and there are 
consequently two or more spiral admission 
edges, b, at each end, one for each port a. The 
valve C is reciprocated in its seat by means of 
the stemd and the usual eccentric attachments, 
and it is plain that, if a rolling movement be 
imparted to it through the stem d, the point 
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of cut-off will be varied, since the length of 
the valve is thus virtually altered. 

of Rochester, in the county of Monroe and State . It will be seen that by this construction of 
Valve and arrangement of ports the former is 
perfectly balanced, the steam pressing upon 
it equally in all directions, whether the ports 
be open or closed, and that thus the force nec 
essary to work it is reduced to the minimum, 
and, at the same time, it is perfectly free to be 
rotated by the governor through suitable con 
nections. The latter, particularly, is a great 
desideratum, since in the valves of this class 
heretofore used the pressure upon them, when 
a port was closed, was so great as to hinder, if 
not actually prevent, the action of the governor. 
The spindled passes freely through the valve 

C to that extremity opposite the stuffing-box 
e, and is rigidly fastened to it by a set-screw, 
f, Fig. 1, or other suitable device. By this 
means the elasticity of the rod is made avail 
able to allow the valves to wear upon their 
seats within certain limits, and also to permit 
the main valve to retreatin case of water gath 
ering in the cylinder. By thus making the dis 
tance between the stuffing-box and the point 
f considerable, the attachment of the valve to 
the rod is much simplified, for it is found nec 
essary to make some provision for change in 
position of the valves, and this plan allows the 
change to occur as necessity requires, within 
small limits. The valve-stem d is secured at 
its outer extremity to the sleeve or enlarged 
rod g, Figs. 1, 2, and 4, which is supported in 
bearings in the bracket E. This bracket is . 
bolted steam-tight to the face of the steam 
chest D, and receives the stuffing-boxe. The 
sleeve g has a ball-and-socket joint at its ex 
tremity, which forms the attachment to the 
eccentric-rod, and is provided with longitudi 
nal grooves, (showninFig. 4) into which splines 
in the arm ifit. This arm is located between 
the two bearings m and in of the bracket E, and 
consequently has no lateral movement, but 
permits that of the sleeve g through it. The 
rodi is pivoted to the outer end of the arm i, 
and proceeds to an ordinary centrifugal gov 
ernor or other suitable regulating device. Thus 
it will be observed that the sleeveg, stem d, 
and valve are free to move longitudinally in 
obedience to the eccentric, while, at the same 
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time, a circumferential movement may be im 
parted to them through the splined arm, thus 
adjusting the point of cut-off. The opening it 
in the wall of the steam-chest, through which 
the stem d passes, is considerably larger than 
such stem, and the bracket E is made adjust 
able along the face of the steam-chest by means 
of slotted bolt-holes or otherwise. By this 
means, when the wear of the valve-seats be 
comes greater than the elasticity of the rod d 
is able to compensate, the stuffing-box and sup 
porting-bearings of the valve-stem may be ad 
justed to correspond with such wear, and in 
the case of a side engine, with the settling of 
the valve upon its supporting-surface also, 
This adjustment of the bracket E is not a sub 
stitute for the compensation obtained by the 
elasticity of the rod d, but is intended as an 
adjunct thereto, that derived from the rod be 
ing automatic and within small limits, while 
the other is available for larger and fixed 
amounts of adjustment. The upper face of 
the bracket E also affords a convenient base 
for the support of the governing device, in 
case such location is desirable. 
The cut-off valve may be a hollow cylinder, 

having suitable provision for attaching the 
stem d, and, instead of the admission-edges b, 
spiral openings may beformed in its shell, the 
operation being the same in either case. 
The ball-joint h, permits the rolling move 

ment of the rod g, and also the vertical swing 
of the eccentric-rod; and it will be observed in 
this, as well as in regard to the frictional sur 
faces of the sleeveg, rod d, and valve C, there 
is a continuous positive movement imparted 

by the eccentric, which greatly facilitates the 
adjustment of the parts by the governor. 
If desirable, the stuffing-boxe may be located 

some distance from the wall of the steam-chest, 
and the elasticity of the rod d increased; or 
in this case the rod may be attached at some 
other part of the valye C, and the flexibility 
of the valve-stem still retained. 
I am aware that slide-valves having a roll 

ing adjustment in their seats, in connection 
with spiral or diagonal ports and correspond 
ing admission-edges on the valves, are in use, 
and I do not claim such construction of valve 
and arrangement of ports; but 
What I claim as my invention is 
1. The cylindrical cut-off valve C, provided 

with ports or admission-edges b, and capable 
of a rolling adjustment in its seat in the main 
valve, in combination with the main valve A, 
having spiral ports a and passages c, substan 
tially as and for the purpose set forth. 

2. In combination with a valve, C, having a 
rolling movement in its seat, the stuffing-box 
e, made adjustable along the face of the steam 
chest laterally to the valve-spindle, for the pur 
pose of following up the wear of the valve and 
seat. - 

3. In combination with a valve, C, having a 
rolling movement in its seat, the bracket E, 
supporting the stuffing-boxe and spindle-bear 
ings m and n, and capable of adjustment along 
the face of the steam-chest, substantially as 
and for the purpose set forth. 
Witnesses: D. A. WOODBURY. 

JAMEs E. BooTH, 
WM. A. MONTGOMERY. 

  


