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To all whom it may concern:

Be it known that I, Jcsepr D. CITE, who
have declared my intention to become a citi-
zen of the United States, and who am a resident

5 of Fighkill-on-the-Hudson, Dutchess county,
New York, haveinvented certain new and use-
ful Improvements in Cut-Off-Valve Gear, of
which the following is a specification.

- My invention relates to valve-gear for steam

10 and other engines which employ elastic fluids
operated expansively, wherein the point of
cut-off is determined by a governor. In en-
gines of the class to which my invention ap-
plies the valve-lever is liberated automatie-

15 ally at the proper point by the movement of
the parts under the control of the governor,
and the valve is caused to instantly close the
steam-port through the medium of a dash-
pot or other equivalent means. In valve-gear

20 of this class the valve is opened by a positive
mechanism and liberated at such time as may
be indicated by the governor, by means of a
mechanism which frees the valve from the
opening power and permits it to be closed by

25 an extraneous force. In all existing forms of
Iiberating valve-gear of this character more
or less strain is thrown upon the connections
of the governor at the moment of disengage-
ment In resisting the power required to re-

30 lease the valve from the mechanism which
opens it and to permit it to close. This strain
upon the governor tends to disturb its equi-
librium, and when the governor is sensitive
1ts normal action is destroyed, and it will os-
35 cillate more or less according as it may be af-
tected by this disturbance. These oscillations
" belng transmitted back to the liberating-gear,

render the latter irregular in its action, and
thus cause fluctuations in the normal speed of
the engine. |
- The object of my invention is, in part, to
provide a mechanism that will effect the lib-
eration of the valve at the cut-off point indi-
cated by the governor without throwing any
strain upon the governor, and without exert-
ing any disturbing influence on it that would
affect 1ts normal action.

- Theobject of my inventionis, also, in part, to

provide an automatically-operating mechan-
50 1sm connected with the valve-gear, whereby,

40

45

~as an eccentrie, for example.

when the governor-belt brcaks, as will some-
times oceur, and the governor ceases to rotate,
the governor will still maintain control of the
engine and stop it. |

In my valve-gear the valve is opened and 55
closed by the alternate vibrations of a lever
on some center of vibration—asonarock-shaft,
for example. This lever may be connected to
the valve in any convenient way. The valve-
lever is vibrated by an operating-arm, which ¢o
vibrates on the same center as the valve-lever
and receives its vibratory motion from the
engine through any of the usual mechanism—
Near the free
end of the operating-arm, and in the same, 6
18 mounted a small rock-shaft, which has its
axis arranged parallel to the axes of 'vibra-
tion of the valve-lever and operating-arm.
Fixed on one end of this rock-shaft is a hook-
like catch, which is arranged to engage the vo
valve-lever, and when so engaged to impart

‘the movement of the operating-arm to said
lever in one direction, so as to open the

valve. In order to move back the catch at
the proper time, so as to free the valve-lever 5
and permit the dash-pot or other extraneous
force to instantly act on said lever and close
the valve, I secure to the small rock-shaft a
short crank-like arm provided with a wrist-
pin or stud. This pin engages a slot in a link, 8o
the end of which is coupled to a short arm of

a bell-crank mounted to vibrate on a solid
axis, preferably the same axis on which vi-
brate the operating-arm and the valve-lever,

To the other arm of this bell erank is con- 8
nected the operating-rod of the governor. The
radius in which the wrist-pin of the small
crank swings is greater than that in which the
link which engagesthis wrist-pin swings, meas-
uring from the coupling-point of said link to
the nearest end of the slot in the link in which
the wrist-pin plays. Consequently, when the
operating-arm raises the valve-lever by the
cateh, in order to open the valve, the wrist-
pin also raises the link, and when the wrist- 0%
pin shall have reached a point in the right
line which passes through the coupling-point

of the link to the bell-crank and the axis of
vibration of said bell-crank, then the wrist-

Q0

| pin will have engaged the end of the slot in 100




the link, and been pushed out by the toggle-
like action of the parts far enough to free the
catch from the valve-lever and allow the valve
to close suddenly. As the position of the
5 coupling-point of the link 1s controlled by
the governor, and as this is one of the three
points that must be brought into a straight
line to effect the disengagement of the cateh,
it will readily be seen how the governor will

10 control the point of cut-off; and as the three

points are in a straight line when the disen-
cagement is effected, it will also be seen that
‘the strain exerted in effecting the disengage-
ment will be transmitted in a right line radi-

15-ally to the axis of vibration of the bell-crank |
In order

and will not be felt by the governor.
to enable the stoppage of the governor to effect
the stoppage of theengine,I provide a shoulder
on the boss of the bell cr ank and a correspond-

20 ing shoulder onthe link where it is coupled to

the bell crank. Normally these cannot engage,
and the link swings freely; but if the governor
ceases to rotate from any eause the balls drop
below their lowest normal level, the bell-crank

25 turns on its axis, theshoulder on the bell-crank |
engages that on the link, thus rendering the

link rigid, and the further movement of the
bell-crank acts through the link, wrist-pin, and
crank to move out the catch beyond the path

30 in which the valve-lever plays. Consequently

the valve will remain closed.

In order that my invention may be the bet
ter understood, I will now describe it with ref-
erence to the aceompanyino* drawings, wherein

35 L have shown 1t as apphed to an oscllla.tmg

valve.

Pigurelisa f1 ont elevation of my automatic

cut-off-valve gear, and Fig. 2 is a plan of the
same. Fi gs. 3 and 4 are rear elevations of my

g0 valve-gear-—that is to say, views taken from |

the SIde opposite to that seen in Fig.1. These
views are malnly illustrative, and I have not
shown all of the parts, as I will hereinafter
explain.  Fig. 3 shows the parts in engage-

415 ment at the moment. the valve starts to open,

and Fig. 4 shows the position of the parts at
the moment after disengagement. Figs.b and
6 are views similar to Figs. 3 and 4, and are
designed to 1llustrate the operation of the

50 mechanism for stopping the engme through

the stopping of the governor. Fig. 8§ is a de-

tached detail view that. will be helemafter_-

“described.
A represents the valve-stem of an oscillat-

55 ing valve, which latter may be of the usual

kind.

B is the valve lever, Leyed or otherwise
fixed to the valve-stem A.

C is an operating-arm, Which 18 mounted to

6a vibrate loosely on the Valve stem as an axis

of vibration. - This arm C has a branch arm,
,.C, to which is coupled at a the eonnectmw
- rod X, whereby the proper vibration is im-
pa,rted to arm C from the engine, usunally

65 through the medium of an eccentric on the

engine-shaft. Mounted in a suitable bearing

in the end of the arm C is a small rock-shaft,

| der,

‘ernor, we will suppose to be stationary durmg
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D, on one end of which, in the plane of the
valve lever B, is fixed a hook-like catch, K,
which 1s ueually provided with a hardened-
steel catch-plate, b, that engages at the proper

time a similar plate, ¢, on the end of the valve-

lever B. The catch E is prevented from

swinging too far inward by means of a shoul<

d, thereon, which engages or strikes a
GOI’I‘BSPOHdiDg shoulder, ¢, on the arm C. I

usually provide a spring, £, to keep the catch .

a 75

E pressed elastically up to stop e, the fixed .

end of said spring being secured in a slit in
the stop e, and the free end arr anged to press

on the back of the cateh. | |
Y is the rod which connects the vmlve lever

80

B at g to the dash-pot or other equivalent '

device for suddenly closing the valve at the
point -of cut-off.. This is a common device,

and will require no deserlptlen or 1]11181313131011
herein.

On the end of rock- shaft D, opposite to the'
catch B, is fixed a short crank F, which has
in a
link, G, which is coupled at the pombg to one -
arm of a bell-crank, H, which is in this in-.

a "ﬁ'I‘lSt pin, h, that engages 2 slob 7,

90

stance mounted to vibrate loosely on the valve-

stem A as an axis of vibration. To the other
arm of bell-crank His coupledatkarod, Z, that
connects said crank-to the governor Any
ordinary governor may be employed and be
connected to the bell-crank by rod Z in such

| a manner that the movements of the governor,

due to fluctuations of the speed of the engine,
will move the bell-erank on its axis of vibra-

05

100

tion and vary the angle which a radial line

drawn through theaxis of A and the coupling-

point j makes with aradialline drawn through
the axis of A and the engaging end of the ;
“plate ¢ on valve-lever B. - The operation of

such governors 1s too well known to require
any description herein.

By reference to Figs. 3 and 4, Wthh are

designed to explain the Operetlon the dotted
radla,l line 1 is drawn from the axis of valve-

IIO

stem A through the axis. of 4, where the

link G is coupled to H. The dotted curved

line 2 is drawn from j as a center, and with a
radius equal to the distance fr emj to the in-

ner end, [, of the slot 7 1n link G. The dotted

115

curved lme 3 1s drawn from the axis of the -

valve-stem A as a center and with a radius

equal to the distance from the center of A to

the near side of the wrist-pin 2, when the catch

e is in engagement with the valve-lever B. It
will be seen that the curved line 2 crosses the

curved line 3 near the radial line 1, and on
each side of it, and extends a liftle be; ond the
curved line 3 at the point where they cross

line 1. 'When the parts stand as seen in Fig.
3, the catch I has just engaged the valve-

120

lever B, and arm G is ready to rise with said

lever. The crank H, connected to the gov-

the movement. Thewrist- -pin &, by engaging

slot ¢, raises the link G to the poswmn seen in-
Fig. 4—that is, until the radial line 1 passes
through the axis of the wrist- pm h, as well as

139
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through the centers of A and j;
movement will cause the pin . to abut against
the end [ of the slot ¢ in link G, and the pin
will be pushed out to a sufficient extent to
release the catch Ii from the valve-lever B and
liberate the latter. The dash-pot will then
act and close the valve instantly. It will be
seen by inspection that pin A will come in
contact with the end ! of the slot when the
point is reached where the dotted cireles 2 and
3 cross, and that the liberation will be effected
when the three centers of A, j, and & are in
the line 1. It will be obvious, then, that at
the moment of disengagement, owing to the
toggle-like action of the parts, the pressure on
the bell-erank H, in effecting the liberation
of the valve-lever, will be exerted radially
from the end ! of the slot through j to the axis
of A, and that during the entire movement of
the cateh E in liberating the valve-lever there
will be no appreciable strain or pressure tend-
ing to turn the bell-crank H on its axis A.
Consequently no part of this strain will act to
disturb the normal operation of the governor.
If we suppose that the engine is running
under a load and cutting off at half-stroke, for

- example, then the dotted radial line 1 may be

30
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considered as the cut-off line for half-stroke.
Now, 1f the load be thrown off, the governor
will instantly move the bell-crank H to the
left in Fig. 3, as indicated by the arrow, the
coupling-point 5 will be lowered, and a new
(and shorter) cut-off point will be established;
but in every case the liberation will always be
effected when the axesof A, 4, and % are in the
same radial line, and the entire movement
required to effect the liberation of the valve-
lever may be brought within the compass of
a few degrees, so that no appreciable strain or
force tending to rotate bell-crank H will be
thrown on the latter. The amount of move-
ment of the catch K will not usually exceed
one-sixteenth of an inch at the plate b, and by
making crank F shorter than catch E and by
lessening the distance between the couplmg
point j andthe end [ of the slot in the link, the
angular distance throungh which the link will
move during the disengagement of the caich
will be reduced to a minimum.

In order toregulate the distance from j tol,
I usually mount an adjustable block, m, in the
slot 4; but this I do not deem absolutely essen-
tial, and I have omitted 1t 1n Figs. 5 and 6.

It is not absolutely essential that the bell-
crank H, which 1s connected with the gov-
ernor, shall be mounted on the same axis as
the lever B and arm C; but this arrangement
is convenient and economical. The link G
might be coupled to the wrist-pin 2 and the
slot 7 be made to engage a pin at j, with pre-
cisely the sameresults as above described; but,
owing to the length of thelink, this change of
position would require a change in the sizes
of the parts. The spring f is only a precau-
tionary device, and designed to insure the
catch against sticking from friction of rock-
shaft D on its bearings. The weight of link

but this |

- valve-lever and open the valve.

G will usually suffice to guarantee the proper
action of the catch.

In Figs. 8, 4, 5, and 6 I have omitted the
spring f and the rods X, Y, and Z, in orderto -
avoid obscuring the ﬁgures Thelevers Cand

H are not mounted directlyon the valve-stem

A, but on a sleeve, A’, on said stem. The
rock - shaft D rotates in an elongated brass
bearing in the lever C.

When the gearis applied to a reelproeatmn
valve—as a slide - valve, for example—the
valve-lever B would be mounted on a stud
similar to stem A, and would have a branch
coupled to the Valve stem.

I will now deseribe the device for stopping
the engine through the medium of the gov-
ernor, referring especially to Figs. b, 6, and
7. On the boss of the bell-crank H is fixed or
formed a stop, shoulder, or abutment, #, and
on the link G, at the eouplmg pomtj,]s founed
a mmﬂarshoulder 0, which may, under certain
conditions to be described, engage shoulder
n. In Figs. 5 and 6 these shoulders are onl
seen 1n dotted lines, being behind the arm on
the bell-crank; but in Fig. 7, which is a.view
from the opposite side, these stops or shoul-
ders are shown 1n full hnes

Fig. 5 shows the position of the parts when
the engine is at its lowest speed and the catch
I 1s at the point of engaging the valve-lever
B. The shoulders »n o stand just clear of each
other under these conditions; but should the
governor-belt break, for example or the gov
ernor be stopped fIOIIl revolving from any
cause, then the centrifugal force will no ‘longer
act on the balls, and they will fall or be dmwn
down below or beyond the extreme point oc-
cupled when the governor is in motion. The
bell-crank H will be moved over in the direc-
tion of the arrow, (to the right in Figs. 5 and

6,) the shoulder o on link G will be brought
agqlnst the shoulder 7, and the continued
movement of the bell-crank will cause the
lower side of the slot ¢ in the link to act as
a cam or wedge under the pin %, to move it

outward, or from the axis A. This will cause

the catch E to move outward far enough to
free the valve-lever B, and the valve will re-
main closed. 7This position of the parts is
shown in Fig. 6, wherein the dotted radial
lines 5 and 6 show, respectively, the relative
positions of the bell-crank arm in Figs. 5 and
6 and the movement of said arm effected by
the stopping of the governor. The vibration
of the arm C, caused by the last few revolu-
tions of the engine, cannot affect the valve, as
the catch It will be thrown out far enough to
miss the end of the valve-lever at the moment
when under ordinary conditions 1t would en-
cgage 1t.

Where the engine is provided with the
above-described attachment, it will of course
be necessary for the engineer at starting to
move by some means the bell-crank H over a
little, (to the left, as seen in Figs. 5 and 6,)
in order to leave the catch free to engage the

After the
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governor 1s in motion the device 1]1’1} be left | mounted in the operating-arm, the swmgmg

to itself. I have not considered it necessary
to show any device for enabling the engiheer

- to do this, as it may beeffected in many ways.

IO

15

20

23

30

I have referred to the balls of the governor as
moving up and down, and thisw i be the case
with the ordinary bfbll governor, where the
balls swing around a vertical axis; but any
governor may be used with my valve-gear.

Where the link G is coupled to the crank
and the slot engages the stud j, the shoulders
n 0 will be respectively on the crank F and
that end of the link coupled thereio.

I have said that the catch K is provided with

‘a steel cateh-plate, b, and the valve-lever with

a similar catch-’plate, c. 1 will say, rurther,
that I make these platessquare, as seen in Fig.
8, and secure them in place, each with a single
centrally-arranged screw, ». The tendency to
wear on these plates is considerable, and this
construction enables me to readily turn the
plate around by merely loosening the screw,
whereby each of the four edges may in suc-
cesslon be brought into posltlon to take the

wear

‘I do not limit myself to the p1eczse con-

struction and arrangewment of parts herein
shown, as these may be varied to some extent
without materially departing from my inven-
tion—as, for example, the shoulders n» and o
on the bell-crank and link need not be ar-
ranged precisely as shown, so long as the
movement of the link on its coupling-pin 5 is

limited properly. Other slight changes have

33

40

been hereinbefore described.

Having thus described my Invention, I
claim— |
- 1. The combination, with mechanism, sab-
stantially as described, for opening the valve,
of the toggle-like mechftmsm substantially as
described, for liberating the valve - lever,
whereby the point of cut-off m ay be controlled
by the governor without any appreciable

strain being thrown on the goveruor at the

43

moment of liberation of the valve, as set forth.

2. The combination of the valve-lever, the
operating-arm mounted on the same axis of
vibration as the valve-lever,

the rock-shaft

catch, to engage the valve- lever fixed to said 50
rock- shaft the crank fixed to the rock-shaft
and pmvided with a wrist-pin, the link pro-
vided with a slot, which engages said wrist:
pin, and the bell- crauk to which said link is
couPled all arranged to operate substantially 55
as set forth, whel(,by the governor may con-
trol or indicate the point of cut-off without
being disturbed by the strain ‘necessary to ef-
fect the llbelatlon of the Valve lever as Set
forth. 60
3. The COmbl]ld’DIOIl of the valve-stem A
the valve-lever B, fixed to said stem, the op-
erating-arm C, mount‘ed to vibrate on the same -
axis with lever I3, the rock-shaft D, mounted

in arm C, the catch I, fixed on the rock-shaft 65 .

D in the same plane with the lever B, the
crank F, fixed to the rock-shaft D and pro
vided with the wrist- -pin h, the bell-crank H,
mounted to vibrate on the same axls with the
operating -arm ‘C, and the slotted link G, 70
coupled at j to the bell-crank H and its slot
engaging the wrist-pin 2, substantlally as smd
for the purposes set forth.

4: In a valve-gear wherein the valve- lever
18 actuated by a
scribed, the catch-plate Which takes the wear
made square and secured in place by a cen-
trally-arranged screw, Subst’antmlly as and for
the purposes set forth.:

5. The combination; with the valve-lever, 80'

operating-arm, rock- sh_aft catch, crank, _a.nd
bell—cmnk,"all arranged to operate substan-
tially as described, of the slotted link G, con- -

necting the bell- 0131111 with the crank F and

a stop device, as deseribed, for hmltmg the 83
movement of he link in one direction, where-

by, when the governor ceases to revolve, it
will still continue to act on and stop the en-
gine, as set forth.

In witness wherecof 1 ha,ve hf-‘-leunto Slﬂ‘ned GO

my name in the presence of two Subscrlbmg
Wltnesses |
J OSEPH D. CITE.
W’lt nesses: |
-~ HENRY COVL:ETT
GEO. BAINTON. |

‘catch, substantially as de- 75
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