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SPECIPICATION fﬂrming nart of Letters Patednt No.355,627, dated January 4, 1887.

~ Application filed October 9, 1874,

To all whom Tt mai concern:

Be it known that I, BENNARD TORMILLER,
a citizen of the United States, and a resident
of Cincinnati, in the county of Hamilton and
State of Oh10 have invented certain new and
useful Improvements in Cut-Off Valves, of
which the following is a specification. |

My invention relates to that clags of steam-
engines which are provided with separate
valves to control the admission and exhaust
ports. Its object is to control the cut-off at
any point of the stroke, depending upon the
pressure of steam carried or the duty required

" of the engine.
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With thlb ohject in view my invention con-
sists in a peculiar arrangement of independ-
ent laps and means for operating them, where-
by they may be controlled either to cub off
at any fixed part of the stroke or automatic-
ally regulated by the Speed of-the engine.

" 1In the accompanylng drawings, in which
similar reference - letters indicate identical

parts wherever they oceur thronghout the va-

rious views, Figure 1 is a side elevation of the
cylinder end of an engine having my improve-
ments attached. I‘Jg 2 is an enlar ged vlew
of the lever which trips the cut-off. I‘lg 3 18

a plan view of the steam-chest and its attach-
men‘ts with the top removed. Fig. 4iga ver-
tical section of a steam chest, showing the

means of controlling the cut-off automatically

by the governor. Iig.5 is a longitudinal sec-

tion of a modification of my invention, in
‘which the supply - valves are disconnected

from each other, but controlled by my trip-

~ ping mechanism, and having exhaust-ports
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- tripping mechanism.

§O

at each end, connected together and con-
trolled by the tripping-lever. TFig. 6 is an

elevation, with the cap removed, of a cylin-
drical steam chest having mylmplovementq |
Fig. 7 1is a side elevation of the

attached.
tripping mechanism. -Fig. 8 18 a longitudi-

nal section through the axes of the rock-shafts
which actuate the valve and cufb-off. TFig. 9
1s aside elevation of another form of my valve-
The steam-chest is in
this view applied to the side of the steam-ecyl-
Inder, and is shown in vertical section cuf lon-
gitudinally through "the main-valve rod, the
rod whichactuates the cut-off laps being showu
1n elevation. |

R

Serial No. 145,046, (No model.)
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Referring, first, to Figs. 1, 2, and 3, the cyl-
inder A, steam-chest B, and slide-valve Care
of ordinary construction, except that the laps
of the valve C are made only wide enough to
cover thesteam-ports. The cut-off laps D D’
on each end of the valve are yoked together
by bars d. To one of these laps, D, 18 secured
the rod I, which passes through a stuffing-box
in.one end of the steam-chest to the outside,
and has secured on its outer end a cross-bar,
e.” To this cross-bar is secured the rod I,

which passes upon one side of the steam- chest |

to guide and steady the movement of the rod
1, and also to cushion the laps, so as to pre-
vent them from being brought forcibly against
the sides of the main valve C. This result is
accomplished by passing the rod I through a,
cylinder, G, which 18 provided with a piston
secured upon and driven by sald rod F, and
connecting this cylinder with the Steam -eyl-
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inder by means of pipes ¢ ¢, which pass from '

each end of the cylinder G to the opposite
ends of the steam-engine cylinder A..
thus be seen that the steam which has been

forced into this small eylinder will be forced

out by the rapid advance of the piston upon
rod I, and the pistonwill be cushioned by the

steam between it and the end of the eylinder,
and as the valves D D’ are also driven by rod

F they will be preventfed from striking with
force against the ends of the main valve C.

1 will now describe the means by which the
cut-off valves D D’ are actuated.

H is a siiding bar mounted in ﬂmdes upon
one side of the cyhnder and connected to the
main-valve rod or cross-head by a link, A.
The bar H has a fulerum-pin projecting from
it into a hole in the lever I.. The lever I has
curved fingers at its lower end, which over-
hang a fI‘ICth]l roller, J, Twhmh 1S vertically

It will
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adjustable in & De&rmg, J, secured to a station-

ary part of the engine. The upper end of this
lever I is connected to the rod F by a link, T,

- Now it will be.seen that when the main-valve

rod moves in either direction the sliding bar
H and levexr I will be carried with if.

as one of the curved fingers ¢ is arrested by
the roller J the upper ead of lever I will be
thrown 'in the direction the main valve is
traveling, and, earrying rod X with if, will
rapidly close the following lap D or D" against

S0 soon
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the following end of the main valve C, thus | are journaled in bearing j,'arranged below and

cutting off the steam from the cylinder A.

The point of cut-off iz determined by the po-

sition of the wheel J with relation to the lower
bifurcated end of lever I. The raising of the

‘wheel J shortens and the lowering of it length-
-ens the cut-off. The shaft K, passing trans-

versely through the bed-plate of the engine,
has a crank-arm, k, upon one side, which is
connected to the cross-head by a link, %/, in
the usual manner. TUpon the opposite end of
the shaft K is the customary lever, %, and
ratehet-segment 2’ for stopping the engine or
starting it in either the forward or reverse di-
rection. I'his form is applicable to locomo-
tive and other engines that are run without the
gOVernor. | .

Referring, now, to Fig. 4, I will describe a
means for automatically regulating the cut-off
by the governor. The valves and means for
operating them are precisely as before de-
scribed. The only difference is in the tripping
mechanism. Instead of the vertically-adjusta-

ble roller J, I have here substituted two roll-.
ers similar to it, but adjustable nearer to or-

farther from each other by means of their

- bearings, which are made to slide upon their

~ lever fulerumed upon some stationary object
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extended to overhang bLoth rollers.

‘The lower end of the lever I is also
L is a
lever fulcrumed at ! npon a pin projecting
from the bed of the engine. M is a bell-erank

seats.

and connected to the slide of the governor.
The upper end of lever L and the bell-crank
M are connected by a rod, N. The sliding
roiler-bearings 7 are connected to the lever 1.
by link-rods O O, the rod O being connected

~ to the lever I. below and the rod O’ above the
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fulerum {. It will thus be seen that when the
governor-slide is elevated by the rapid move-
ment of the engine the rollers J will be moved
apart and the valves D D’ made to cat off the
supply of steam to the cylinder A at an earlier

- point of the piston-stroke, and as the slide of
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the governor is carried down by the slower
movement of the engine more steam will be
supplied to the eylinder by bringing the roll-
ers J nearer together. Thus the cut-off is regu-
lated from' the earliest desirable point to the
full stroke of the piston, depending upon the
pressure of steam in the boiler or the duty re-
quired of the engine. | |
Referring, now, to Fig. 5, the sliding bar H’

‘18 driven by a lever, P, which is fulecrumed

upon a stationary pin, p, and rocked by the
piston-rod through a pin which enters the

~upper bifurcated end of the lever P, the bar

6o
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H’ and lever P being connected by a link, »'.
Projecting from the sliding bar H’ is a rigid
arm, (), which drives the main valve C. Ful-
crumed upon the sliding bar I/, at opposite
ends of the steam-cylinder and steam-chest,
are two levers, 1°. - The upper ends of these
levers are bifurcated to receive the spade-
handle ends of the cut-off-valve rods I E/,
and the Jower ends are formed into circular
fingers 4, like the lever I. Friction-rollers J
N

\:—I
"

‘g,
.y
"‘h._llh
I“lI‘I‘I."-.

|

shaft.

to one side of the vertical plane of the lever
I°.  In the same horizontal plane as the rollers
J” are stationary pins 4%
rollers J’ are adjustable nearer to or farther

from the stationary pins j%, so that the point
of cut-off is determined the same as deseribed

with relation to the figures previously referred
to. The exhaust-ports in this view, Fig. 5,

are controlled by independent cut-offs R, ar-

ranged below the steam-cylinder and united

by arod, r. Thisrod hasa pin projecting from

1t Into the upper bifurcated end of the lever

I, which is fulecrumed upon a pin projecting

from bar H’. This lever has also arranged
below its downwardly-curved fingers a verti-
cally-adjustable roller, J° to trip the valve R
at the proper time to open the exhaust.

In the position shown in the drawings the
piston hdas just commenced its movement to
the right, the supply-port to the left has
just commenced to open to admit steam back
of the piston, and the exhaust-port at the op-
posite end of the cylinder is thrown wide open.
As the piston advances it carries the bar H’

The bearings of
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with it. 5o soon as the left curved finger of the

lever I’ reaches the wheel J’, the lever I* will

be rocked forward and instantly cut off the
supply of steam to the cvlinder. Asthe bar H’
advances, the finger, sliding up upon the roller,
as shown upon theright-hand end of the draw-

1ngs, will keep the cut-off lap in contact with

the main slide-valve until the stroke is com-
pleted. - S

In the illustration Fig. 5 I have shown the
sliding bar H' below the cylinder and the

valve-tripping arms necessarily lengthened,

because in this way the principle of my in-
vention 1s more clearly illustrated; but for

actual use the whole mechanism will be made

more compact. Iorinstance, thesliding bar
H’ will be placed alongside of the ¢ylinder,.as

1n Ifig. 1, and the lever I’, for tripping the ex-

haust-valve, will be inverted, so that the roller
J* 18 above the bar H" and the long arm of the
lever below it. | .

Referring, now, to Figs. 6, 7, and 8, I will
describe my improvements as applied to a ey-
lindrical steam-chest. The chest B’ is a plain

cylinder with flanged ends to receive heads,
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one of which has a stuffing-box to receive the

rock-shafts which actuate the main and cut-
off valves, and the other head has a pocket to
furnish a bearing for the opposite end of the

main valve (¢ has wings projecting from it
1nto a mortise in the top of valve C-.
be seen that when the shaft S is rocked by its
arm S’ the valve C* will be moved on its seaf,
and alternately open and close the steam-

ports. Through the hollow shaft S passes the

shaft T, which is also provided with a  stuff-
ing-box at the point where it enters the tubu-

lar shaft S. This shaft has arms ¢ projecting

up from1t through the cut-away portion of the
shatt S within the steam-chest, which arms

are secured to the cut-off valve D*. . The valve -

The hollow shaft S, which actuates the

It will -
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C* is driven by the connecting-rod s, which | position the bar U oeccupies the fingers ¢ will

may be connected to the eccentric or eross-
Upon this rod s is ful-
crumed the lever I°, which actuates the cut-off
D? through the rod 2. Below the lower bifur-
cated end of the rod I* is the roller J, which
18 vertically adjustable 1n 1ts bearing 7, to reg-
ulate the point of cut-off, in the same manner
as before described.

Fig. 9 1epresents a modlﬁcamon in which
two shdmg bars are used—one to drive the
main valve and carry the tripping-lever of the
cut-oft laps and the other to control the cut-
oft-—both being actuated by the eccentrie. The
main valve is operated substantially as in Fig.
b; but the lever I’ is tripped by inclines upon
the sliding bar U,

The slldmﬂ bar H, which carries the ‘trip-
ping - lever 16 has an arm, 1?, projecting up

from it, to whlch 1S secur ed the hollow rod V,

which drives the main valve. Through this

hollow rod passes the rod I, which operates.

the cut-off lIaps D D’. The outer end of rod
V 1s provided with a stuffing-box, v, to pre-
vent the escape of steam. . The bent end of

rod K enters a slot in the upper end of the |

lever I°. The bar H is driven by the eccen-
tric-rod z, the notched end of which engages
a pin, h, which pIOJects from bar H De-
pendmfr from rod # is a slotted link, 2’, which
1s rocked by arod, x, one end of which is con-
nected to the lower en of the link, and the
opposite end 18 connected to an ‘mn'ular lever,
X, which is pivoted at its angle to an exten
sion of the pillar-block. The horizontal arm
of lever X passes through a slot in an arm,

Y, extending down from the eccentric-strap.

The sliding bar U is connected to the link 2
by the bar or rod v. The bar U has an up-
ward projection with inclined ends #' ',
which, when the bar is moved back and
forth, alternately engage the fingers ¢ of the
lever I’, and by rocking it operate the cut-
off. The point of cut-off is - controlled by
the governor through a rod, #'. As the gov-
ernor-balls are carried outward by the speed
of the engine the rod » is carried down to
the position shown. The slides H and U,
then moving in opposite’ directions, effect a

quick ecut- off and less steam is admltted to the
cylinder. As the ﬂovernor -balls fall
slower Speed the bal ' is carried up, causing
a slower cut-off.. Whenthe bar« is drawn to
the upper end of the slot in link 2/, the two
sliding bars H and U will move together and
the laps D D’ remain at equal distances from
the main valve C during the entire stroke, so
that there is no cut-off except by the main
valve. Thus the cut-off 1s eifected at any
point desired.

at a

It will be seen that whatever.

rest upon itand the cut-off valves be prevented

from moving, except when the lever I® is

tripped by the inclines #’ #/, and it is also evi-
dent that inclines such as here shown may be

substituted for the rollers J in the preceding

figures of the drawings.

The valve Candindependent cut-offsor laps

herein shpwn are substantially the same as

shown in my two patents dated September 23,

1884. The invention herein described is an
improvement upcn these former devices.
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What I claim as new, and desire to secure by '

Letters Patent, is—

1. Thecombination of a steam- chesb avalve
to open the steam-ports, operated in the usual
manner, and " independent cut-off valves at
each end of the main valve, with a tripping-
lever connected to the cut-off valves and
mounted upon a movable bearing which is
actuated by the engine to alternately close said
cut-off valvesagainstthe opposite ends of the

center valve, substantially as specified.

75

2. The combination, snbstantially as speci-,

fied, of a steam-chest, a valve to open the

steam-ports in the usual manner, and inde-

pendent cut-off valvesat eachendof the main

valve, with a tripping-lever connected to the
cut-off valves and mounted upén a movable
bearing which is actuated by the engine, and
an adj ustable stop in the path of the free end
of the tripping-lever to force said lever torock
upon its fulerum and quickly bring the fol-

lowing lap or cut- off against the following end

of the main valve to effect a rapid cut-off at
the point desired. .
3. The combination of the steam-chest, the

9o
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main valve, the independent cut-offs to close

.&lternately_ against the opposite ends of the
center main valve, with the tripping-lever con-

nected to the cut-off vaives and fulecrumed on

a movable bearing which is actuated by the

engine, and movable stops in the path of the
free end of the tripping-lever, which stops are
regulated by the governor of the engine for
the purpose of, contmlln:wP the cut- off accord-
ing to the rate of speed or the duty required

of the engine, substantially as described.

100
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4, The combination, substantially as speci-

fied, of the slide-valve C and independent
cut-off valves D D’ with sliding bar H, lever

11O

I, fulecrumed upon said sliding bar and having - '

its free end bifurcated to engage a tripping-

stop arranged in the path of the said lever I,
and a link, as %, connecting the sliding bar
with the engme for the purpose specified.
BENNARD TOPMILLER
" Witnesses:
"GEO0. J. MURRAY,
CASPER MILES.
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