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Be it known that I, JAMES A. HORTON, of
Reading; in the county of Middlesex and State
of Massachusetts, have invented certain new
and useful Improvements in Governed Cut-Oft
Valves for Steam-Engines, of which the fol-
lowing is a specification.

This invention relates to governed cut-off
valves, such as are used on stationary engines
to regulate the admission of steam to the main
valve and cylinder in such quantities as are
required to maintain a uniform speed of the
engine; and it consists in the combination,
with the cylinder, of two slide-valves, to which
are attached rack-gears so arranged as thabt
said rack-gears engage with spur-gears,which
are operated by a governor and devices con-
nected thereto, so that with the movements
of the governor the eut-off valves will be given

the desired amount of length, and thus open

and close the openings in the main valve ear-
lier or later in the stroke.

The invention also consists in the arrange-
ment of four bevel-gears placed in such a man-
ner as to communicate motion from the gov-
ernor through the valve-stem to the spur-gears
and racks connected to the cut-oftf valves.

The invention also consists in the means for

partially rotating the valve-stem,whereby the

cut-off valve is automatically governed.
Of the accompanying drawings, forming a

“part of this specification, Figure 1 represents

o side elevation of my improved cut-off and
sovernor in operative position on the main
valve of a stationary engine, said main valve,
valve-seat, and steam-chest being shown in
section. Fig. 2 represents a side view of the
governing devices. Tig. 3 represents a top
view of the cut-of
valve, and showing the steam-ports of the lat-
ter as open. Fig. 4 represents a section Ol
line = #, Fig. 3, showing a side elevation of
the main valve. Fig. b represents a section
on line ¥ y, Fig. 3. ¥ig. 6 represents a sec-
tion on line z 2z, Fig. 1. |

The same letters of reference indicate the

~ same parts in all the figures.

In carrying out my invention, I provide
four bevel-gears, ¢ ¢ &’ ¢, Figs. 3 and 6, so ar-

50 ranged as to mesh with each other, and placed

in such position in a box or frame, b, that the

valve-stem ¢ passes through the two gears a «, { meshing with a rack, m.

* in position on the main

t one of which is rigidly secured to said valve-

stem,the other being ‘‘idle’’ or looseon thestem
for the purpose of preventing cramping,which
might occur if said gear were leit off. Gears
¢ ¢ impart motion to spur-gears b’ V', Figs. d
and 6, meshing with racks ¢ ¢, attached to the
valves d d, as shown in ¥ig. 4. |

2 2 2 9 represent studs screwed Into or oth-
erwise attached to the valves d d, and forming
the connection of the racks ¢’ with the valves
d.
with holes 3 8 3 3, which admit of the studs 2
2 9 % fitting loosely therein. It will be seen
that the racks ¢ ¢, situated on the under side
of spur-gears b’ b/, are provided with an offset
and rest on the valve, the stud 2
valve. (See Figs. 3 and 4.)

By reference o
seen that the gears ¢ ¢ « « for operating the

The outer ends of said racks are provided

of such racks
being shorter than the stud 2’ on the opposite
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Figs. 8, 5, and 6 it will be -

valves d d are confined in a small box or frame,

b. Said box or frame is adapted to be placed
in the center of the main valve, but does not

75

interfere or come in contact with the same, 16

being supported by the valve-stem c. The
main valve e is provided with a depression 1n

its center to allow the bottom of the gear box

or frame to be located below its upper surface,
so that the studs 2 2 engaged with the racks

80

¢ ¢ may not be too long and give the valvesa

tipping motion, and to permit said valves 1o

rest firmly on the upper face or surface of sald
main valve e. | -
By reference to Fig. 1 it will be observed

that the valve-stem ¢ extends through the gear

and rack boxor frame b, and at one ena enters
o socketb or “‘horn,”’ j, attached to the forward
end of the steam-chest &, which horn is adapted

90

to contain ‘‘live steam’’ from the chest, so that

the valve-stem ¢ may belubricated at the point
where it enters said horn, which fits it closely
in order to keep it steady. The valve-stem
extends back through the back end of the
steam-chest, where it is properly packed 1n any
suitable manner, and the outer end has a suit-
able connection (not shown) with an eccentric
or like device of a _
struction adapted to impart a reciprocating
motion to said valve-stem. -

I represents an elongated gear-segment se-
cured to the valve-stem ¢, Figs. 1 and 2, and
Said rack is adapted

y known or ecommon con-
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-the cylinder A and steam-cavities.
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to be vertically reciprocated by the governor
n, and imparts a partial rotation to the valve-
stem which operates the governing devices in
a manner referred to hereinafter. The elon-
gated character of the gear-segment ! permits
of the valve-stem ¢, with which it is connected,
being moved longitudinally without disengag-
1ng said gear or segment from said rack.

0 represents the main-valve stem, which
passes through core-passages in the valve e,
and is secured thereto by nuts p p. Said stem
1s connected with the appurtenances of the en-
gine and operates the valve ¢ in the usunal and
well-known manner.

q represents the valve-seat and a portion of
| 1 have
shown in Fig.4 a side view of the main valve,
which will give a clear understanding of the
relative position of the cut-off devices (shown
1n section in the same figure) with said valve.

7 represents a thimble or roller placed on

the outside of the valve-stem ¢, and adapted

30

to rotate with the same between the heads or
outer faces of the bevel-gears ¢ ¢ ¢ . Said
thimble is intended to fill the space between
the gears, and serve as a distance piece or
guard to prevent the accidental displacement
of the same, (shown in Figs. 3, 5, and 6,) and
serves to keep the ‘‘idler’” or loose gear in

place, the manner in which I place the several

gears 1n position in the box or frame b render-
ing the above-named device necessary, viz:

. 1 drop the idler or loose gear into the box or
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frame,then place the thimble or distance-piece
1n the center of the same, then the gear which
15 secured to the valve-stem ¢ by a feather-and-
groove connection. I pass the valve - stem
through the above-named devices, securing
sald stem from moving endwise by the collars
$ s on each side of the gear box or frame b,and
secured to the valve-stem ¢ by set-screws ¢ .
(See Fig. 6.) Gears ¢’ ¢, which rotate spur-
gears O’ §',are secured in the box or frame b in
a similar manner to that just deseribed, with
the exception of the same stem extending
through both gears. In this case the shafts
of gears &’ 0" are secured to said gears by any

‘sultable means, and the inner ends of said

shafts project through said gears far enough
to nearly engage the distance-piece, and the
outer ends have a bearing in a cap or end
piece,u,secured to the box or frame b by screws
v v, Figs. 1 and 4, which end piece extends on
to the box or frame on its top and bottom sides,
thus forming a pocket or groove, w, to con-

‘tain the racks, allowing them to move freely

therein when reciprocated by the rotation of
spur-gears &’ b, Figs. 4, 5, and 6.

Lhe operation is as follows: The main valve
and 1ts stem o and cut-off-valve stem e, being
operated by the usnal devices, and the governor
n being connected with the engine in any suit-
able manner, the rotation of the governor
causes the balls of the same to fly outwardly
from the center, which movement caunses the
rack m to be moved downwardly by the con-

" nection of the ball-carrying arms of the gov-

| ernor with the spindle or rod f’, extending

down into and secured to said rack m. The
downward movement of the rack partially
rotates the elongated gear-segment 7 meshing
therewith, which movement imparts a like
motion to the valve-stem ¢, causing the bevel-
gears to rotate and impart motion to the spur-
gears 0" &', meshing with racks ¢’ ¢’ ¢ ¢, (shown
in Figs, 4, 5, and 6,) causing said racks to be
reciprocated in opposite directions simultane-

-|-ously, and also causing (through said racks)

valves d d to be moved in a similar manner,

thus regulating the time of closing the main--8o
valve ports for the passage of steam into the

cylinder. The movement of the rack m and
the rotation of the gear-segment 7 is limited in
extent, and only a slight movement in either
direction is necessary to operate the cut-off
sufficiently. | | |

The variable operation of the cut-off valves
does not take place until the engine has at-
tained a rate of piston-speed required, (this
belng a matter to be regulated by adjustment
of speed to the requirements.) The main
valve has a uniform or invariable travel, so
that when the maximum speed has been
reached the rotation of the
mences to operate the cut-off valves, (which
also have an invariable travel so far as the

TIC |
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governor com-

longitudinal movement of valve-stem ¢ is con-

cerned, ) and limits the time that the ports shall
lie open to admit steam to the cylinder to the
extent required to maintain the required rate
of speed. As the engine increases its speed in
the beginning, the governor-balls are thrown
outward by centrifugal force, causing the rack
m to be depressed, which motion communicated
to the devices described causes the valves d d
to be moved outwardly from the center in the
direction of the arrows in Fig. 3,  and thus
causing an earlier cut-off or closing of ports
1in the main valve. This operation is con-
tinued until the speed of the engine is lessened
by any cause—as, for instance, the sudden ap-
plication of additional machinery, when the
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opposing springs 2’ 7/, attached to the balls of

the governor, instantly draw said balls $o-
gether, which movement causes the opposite
position to that just described to be assumed

11§

by the cut-off valves, thus quickly changing

the time that the ports in the main valve shall
remain closed, thus governing without percep-
tible change in speed. The operation above
deseribed continues, a uniform rate of speed
being maintained. o
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By reference to Fig. 1, it will be observed

that the space required by my device is very
limited, and that it is entirely out of the way,
being inclosed in the steam-chest and out of
sight, there being no complicated méchanism
connected therewith, as is the case with many
of the governed cut-off valves now in use.
The gears for operating the cut-off valves
being inclosed in the steam-chest are provided
with grooves 4 4, Fig, 4, in their surfaces for
the admission of steam to all partsfor the pur-

| pose of lubrication, Thesteam, together with
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the oil used for lubricating the main valveand | ated thereby, valve-stem ¢, an elongated gear

cylinder, serves to keep all the parts well
oiled, and renders it impossible for them to
becomne dry.

= The racks ¢ ¢ have sufficient room in the
oroove or cavity u to prevent any frictional
contact therewith., (SeeIig. 4.) -

My device is easily operated, the power re-
quired to move it under pressure being nomi-

10 nal.

I do not limit myself to the precise form of
the governor-stem f’ and the valve-stem ¢, as
shown—viz., the segmental gear 7 and rack

m—as other devices having the same object 1n
15 view may be used without departing from the
spirit of my invention. ~ |

Having thus desceribed my invention, what
T claim 18— | -

1. The cylinder provided with steam-ports,
the main valve having the usual openings or
ports, cut-off slide-valvesrestingon said main
valve, the valve-stems for reciprocating said
valves, racks connected with said cut-off slide-
valves to move the same independent of the re-
25 ciprocating movement imparted to them by

20

their valve-stem, spur-gears intermeshing with :

said racks to move the same, the governor,and
mechanism intermediate of the governor and
spur-gears whereby the latter are actuated
30 from the former asaforesaid, all combinedand
operating as and for the purposes set forth.

w2, The cylinder provided with steam-ports,

the main valvehaving the usual openings, cut-
off slide-valves resting on said main valve, the
35 valve-stems forreciproeating sald valves,racks
connected with said cut-off slide-valvestomove
the same independent of the reciprocating

movement imparted thereto by their valve- |

stem, spur-gears intermeshing with sald racks

40 to move the same, the governor, a rack actu- |

onsaid valve-stem intermeshing with said last-
mentioned rack, and gears connected with said
valve-stem for actuating said spur-gears, all
combined and operating as and for the pur-
poses set forth.

3. The steam-chest, a main valve, governed
cub-off valves adapted to slide on said mailn
valve, racks connected with said cut-off valves,
spur-gears intermeshing with said racks to 50
move the same, a box or frame, b, and gears
within said box or frame to actuate saidspur-
gears, all inclosed within the steam-chest, the
sovernor, and mechanism, substantially as seb

43

forth, intermediate of the governor, and the 53
| gears insaid box or frame to actuate thesame,

all ecombined and operating as and for the pur-
poses set forth. -

4. The main valve, cut-off valves, rackscon-
nected with said cut-off valves, spur-gears in- 60
termeshing with said racks to move thesame,
the shafts or journals of said spur-gears, gears
¢ a o ¢, valve-stem ¢, segment 7, rack m, and
a governor, all combined and operating as and
for the purposes set forth. - %

5. The steam - chest and main valve, gov-
erned cut-off valves, box or frame b, cut-off -
actuating-gears in said box or frame, and de-
vices connecting said gears with said cut-off
valves, all contained within the steam-chest, a 70
sovernor, and means, as described, connecting
the same with said gears, as set forth. |

Intestimony whereof I havesigned my name
to this specification, in the presence of two sub-
seribing witnesses, this 20th day of Septem- 75
ber, 18836. | "

JAMES A. HORTON. °
Witnesses:

C. F. BROWN,

ARTHUR W. CROSSLEY,
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