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To all whom it may concerm:

Beit known that I, JouN H. KEICKERSHOFF,

citizen of the United States, residing at
Cincinnati, Ohio, have invented new and
useful Improvements in Automatic Cut-Off
Devices for-Steam-Engines, of which the fol-
lowing is a specification.

My invention relates to automatic cut-off
devices for steam-engines, its object being to
produce a simple and efficient means for con-
trolling the point of cut-off in the action of the
induction-valve, whereby the steam may be
worked expauswely in the cylinder and there-
by economized, and the desired speed-rotation
maintained by automatically adjusting such
point of cut-off to the varying resistance to be
overcome by the engine in its ordinary serv-
1ce.

In the present illustration of my invention I
have exhibited it as applied to the rotary disk-
valve of a three-cylinder compound engine,
fully described in other pending applications;
but the principles of its construction may be
varied mechanically to adapt 1t to other forms
of engines, whereby all its beneficial results
may be realized. In my present application,
therefore, I do not coniine myself to the pre-
cise form of mechanism in detail in which my
invention is exhibited as embodied, this form

being selected for illustrative purposes, mere--

ly, as fully showing its nature and pr 1nciples;

but 1t 18 more convemently applicable to a
valve held upon and rotated or oscillated by
its valve-rod-—as for example, in engines of
the Corliss type, or that exhibited in the
drawings.

With this explanation my invention nny be
said to eonsist, first, in combining with a plate
or disk valve an adJ ustable hoﬂow covering-
valve, constifuting at the same time, first, a
balancing-plate to Trelieve the ind action-valve
of steam-pressure otherwise operating to force
it against its seat, and, second, a steani-sup-
plying chamber and valve to 1*8@1112113@ the ad-
mission of steam to the induction-valve inde-
pendently of the movement of the latter upon

its proper seat.

It consists, also, in the constructive mech-

anism by which the indicated fanctions are re-
alized and the adjustment of the cut-oft valve

governor, and in certain other detalls more
fully hereinafter pointed out.

In the drawings, accompanying and forming
part of this specification, Ifigure 1L is a vertical
front elevation of the valve-chest detached,
with the govel nor and external connections in
position; Ifig. 2, a vertical axial section of the

same, taken throungh the axial cross-plane of

the intermediatecylinder; Iig. 5, a detail plan

view of the governor and connecting-lever sys-

tem; Iig. 4, a plan view of the under side or
face of the cut-of
the corresponding upper face of the induetion-
valve; IFig. 6, an upper plan view of the indue-
tion-valve seat, and I'igs. ¥ and 8 diagram
views showing the cut-off valve-ports in dif-
ferent I)OSItIOIIb relative to the ports of the
induction-valve seat. |

The parts hereinafter referred to are desig-
nated on the dm‘nmns by thc letters of ref-
erence.

Referring, now, to the drawings, A ¢ desig-
nate one of the working-cylinders, which, in
the present illustration, 1s formed in two dif-
ferent diameters in the same axial line, and
provided with a correspondingly-formed pis-
ton, the upper or smaller portion, a, of the eyl-
1nder being utilized forthestean dthlf‘*ll pless-
ure as dne(,tly admitted from the bOllBI, and
the lower-or larger portion, A, being utilized
for steam entering expansively from the part
¢ after partially completing the piston-stroke.

The engiue here illustrated being single-
acting, the steam is admitted o the eylinder
a ouly at one port, 1. -

B designates the valve-chest, substantially
cylindrical in form, and bolted vertically to
the eylinder A «, its lower portion being the
seat-chamber for the exhaust-valve Y, gov-
erning the exhaust-port I, (the sole exhaust-
port of the cylinder A «,) opening from the
enlarged portion A of the working-cylinder.

Constructively the upperandlower portions
of the valve-chamber I are preferably made
as distinct parts, to be bolted together, as will
be more fully hereinafter set forth |

P designates the induction-valve, which is
substantially a disk having a downw&rd-pro-
jecting hollow hub, p, which exterds through
and below the valve-seat. The valve P is

‘effected through the medium of the engine- | keyed to its stem & at the lower e*{tremlty of

“valve; Fig. 5, a plan view of
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the lmb D, W hich latter, by means of its in-
ternal annular enlma"ement around the stem
and suitable openings, ¢, near the bottom of
the hub forms a conduit for the live steam
entering the chamber B below the partition 0,

onstltutmn the valve-seat, extendmg throuc-h_

the valve to its upper faee

O designates the cut-off valve. Ibtisinform
a shallow cylindrical box with an axial stem
or hub, o, projecting at the upper side, per-
forated for the passage and free rotation of the

valve-stem (. The under surface of the box-

~ valve O is centrally perforated to correspond
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with the central hub-perforation of the indue-
tion-valve, upon which it seats concentrically,
and is also provided with segmental per-

forations o' 0® ¢°, corresponding in form and
relative eoncentric position with the single
- opening

»" of the induection-valve, or, more
1)101:)61?1}? with the three openm% e of the
induction-valve seat. The latter, it will be
understood, connect, respectively, by suitable
ports, I, with the cylinders ¢, for the entrance
of steam to the several pistons.

In Fig. 2 the seat-port e, an induetion-valve
port, ', and the cut-off valve port o’areshown
as registering—that 1s, in a common radial
pl(me—and ]b may now be expiained that the
steam, entering by thesupply-pipe C into the
Steam—chest B, passes into the hollow cut-off
valve O by the central hub-channel, around
the valve-stem (z, and thence by the register-
ing ports through the passage E into the cyl-
inder «, and that a similar passage will be
opened to the other 1,3] inders as the induction-

- valve 1n rotating registers successively with
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the other seat-ports and the corresponding
induction-valve ports. The cut-off valve, as

-will be seen, i1s thus practically a steam-chest

1n relation to the induction-valve, and by its
form and relation to the steam-pressure, the

excessof pressure upon itis npward and tends

to lift 1t away from the induction-valve, while
at the same time the tendency of pressure be-

neath the induction-valve is tolift it also from

its seat. Thus the weight of these parts, as a
cause of friction, is eliminated, and the com-
bined upward pressure is 1651sted by the fol-
lowing construction: I'he stem o projects up-
ward throuwh the steam-chest cover inclosing
the valve-stem, being itself inclosed by a gland,
d’, forming (if found necessary on account of
any leakage) also a stuftfing-box. The gland d’

18 simply a vertical collar with a horizontal

flange at the top, by which it is bolted adjusta-

bly tothesteam-chest cover. Byturningdown

the bolts the collaris also forced downward, its
lower edge bearing against the top of the cut-
off valve O closearound itsstemo. Thisgives
a small contact-surface within a limited elrcle

and recduces. {friction to the minimum. By
the careful adjustment of the bolts the perfect
bearing of the valve againstits seat and of the
cut-off valve against the induction-valve may
be had with the least possible {friction, requir-
ing but little power to operate the induction-
valve and rendering the cut-off V%lve Sensi- i
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tive to a slight adjusting-force. The upper
end of the stem 0 is provided with a horizon-
tal crank-arm, m/, and is also provided with
2 stuffing-box, ¢, Surroundmn" the valve-rod G.

The radial Adjustment of the cut- off' valve
is effected through the crank-arm m' by the
following meeh%msm

the steam-chest B is secured a vertical frame,
T, farnishing, first, a vertical socket-bearing,
t', for the upper end of the valve-rod (5 sec-
ond a vertical guide-bearing, #°, for the gov-
ernor - shaft H: thlrd a vertical cunide “and

support- bea1ing 1P, fm Q counter shaft, K;-
and, fourth, a horizontal bearing, t, forashmt_

rock-shaft, I, all arranged as plesentlv de-
scribed. The governor- shafb H is seated in a

foot-socket, 2, in its frame, and. extends up-
~ward through its guide-bearing ?*, carrying the

usual centrifugal ball devices above,and re-
ceiving motion by spur-gears g’ ¢* from the
valve-rod . The elevating-collar « of the
governor is connected by a lever, o', with the
rock-shaft T, jonrnaled horizontally in the rear
extension, ¢!, of the frameT. ™The rock-shatt
I by bevel-gears I 17, or equivalent means,
transmits its partial rotation to a vertical
counter-shaft, KX, held in the extension ¢ of
the frame T, ::md to the lower end of theshaft
K is attached a crank-arm, m, connected by

To the upper cover of
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a link, n, with the end of the arm m’, already

described. Thus the rotative eitect of the
ogovernor is transmitted to the cut-olf valve,
and determines its radial position. The ob-

ject of this deter ny” nation of radial position
will be more clear’y understood when the rela-

tive construction of the valve I and its seat
in respect to their ports 1s taken into consid-
eration. The _induet-iou-varlve seat O has 1fs
three ports, ¢ € ¢’, of equal size and form, ar-

ranged equldlstautly from each other and
from the axial center of the seat. The indue-

tion-valve P has but one port, p’, (shown in the
drawings, I'ig. b, as crossed by radial bridges,

whose office will be presently explained, )*’md
it will be understood that when the valve is
npon its seat all the ports e are closed, except
when the port p’ registers with one of them,
and that this can occuronly successively as the
valve rotates. Now, the upper face of the
valve, P, being an exact counterpart of its
lower face (so far as ports are concerned) and
playing against the under face of the cut-off
valve O, which face is a counterpart of the
valve-seat b, (asto ports.) - It also acts as an in-

duction-valve as to permitting steam to pass

out of the chamber formed within the cut-olf
valve O, so that by adjusting the cut-off valve
O backward (in relation to the rotative dir ec-
tion of the valve travel) the passage of steai
outward from the steam-chamber of the cut-off
valve O will be cut off sooner than the pas-
sage from the valve I’ into the seat-ports,
and this of course by proper adjustment of
the parts (as for example, the length of the
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link ) may be varied to suit the demands of

use.
It will now be obvious that the cutuoff Valv
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ports may be set back relatively to the valve-

seat ports to any point of cut-oit desired; but,

in case of an extremely early cut-off, the

open ports of the intervening induction-valve

5 might open a passage from the succeeding

cut-off port to the preceding valve-port, on

account of the overlapping of ports where, as

in the present case, three or more cylinders

are operated by the same induction-valve,

10 leaving only a limited bridge-space between

successive ports of the series. To prevent

this, I extend across the port »" a number of

radial bridges, Fig. 5, whose upper and lower

surfaces are flush with the general face of the

15 valve, by which such passage of steam 1S

preveﬂte([ as will be obvious without detailed
description.

I have already indicated the preferred con-

stroction of the valve-chamber B as being 1n

20. two parts, bolted together at an intervening

horizontal partition. To describe these parts

more accurately,the upper portion, 13, 18a Cy-

lindrical casting open at the top for aremova-

ble cover, and closed at the Dottom, the bot-

25 tom being extended marginally into a flange,

f, for bolting on thelower part, B’. Centrally

through the bottom passes the valve- rod G,

throuﬂ h an ordinary stuffing-box, », secured

npon the lower side of the bottom The up-

30 per portion, B, of the chest contains only the

induction-valve P and cut-off valve O, and

receives Jive steam from the boiler by a side
passage,C. Thelowerportion,B', of the valve-
chest is also cast open at the top and closed at
35 the bottom, the bottom in this case being
formed with three radial ports for the escape
of steam through the single port of the valve
y to the exhaust-pipeD. The parts B and B’
arc ground-jointed and bolted together at their
40 meeting surfaces, and a suitable external stufi-
ing-box, 8, is provided below for the valve-
rod G.
covers may be provided for the parts B/, for
access to the valve and the stuffing-box 7.
a5 ‘@I omit a detailed reference to the other con-
structive parts of the engine as unnecessary
to the clear exposition of my present inven-
tion. The wvalve-rod, however, is driven by
gearing from the main shaft, and suitable
so steam-passages are provided, connecting the
ports of the induction and exhaust valve-seats
with the cylinders, respectively.
It will be obvious that a two-ported valve-
seat connected with the opposite ends of an
g5 ordinary double-acting cylinder, with only
the obvious changes in the other parts re-
quired thereby, could be employed with the
same advantage; or, that a single-ported valve-
seat, with 11Le chftnges in the other parts,
6o could be employed-—as, for example, in Cor-
liss engines—with like results for each end of
the cylin der, and both cut-off valves be oper-

Suitable man-holes with removable

o

ated by the same governor. Such adaptations
require only obvious mechanical changes quite
within the range of the mechanical skill of a 65
competent constructive engineer.

It will also be obvious that the valve C, by
a slight constructive modification, could be
made to receive steam irom above instead of
below, and the central steam-orifice through 7o
the induction-valve be theleby rendered un-
necessary.

All these and similar constructive modifi-
cations not affecting the essential principle of
operation I conceive to be within the spirit of 75
my invention.

I claim as my invention and desire to secure
by Letters Patent of the United States—

1. In a steam-engine, the combination of a
circular seat with one or more coneentric ra- 8o
dial ports, a hollow adjustable cut-off valve,
into and through which the live steam passes,
baving a face with ports corresponding with
the valve-seat, and an interposed disk or plate,
rotary induction-valve having an aperture cor- 85
responding with one of the seat-ports, sub-
Stantially as and for the purpose set forth.

2, The combination of the steam-chest B,

alve seat b, valve-rod G, induction-valve P
cut-off valve O, having the hollow stem o, and QO
the adjusting - 'collar d substantially as set
forth.

3. The combination of the steam-chest B,
valve-seat P, with enlarged central perfora-
tion, V&lve-rod (s, valve P, with down-pro- 95
jecting hollow stem p, cut-off valve O, with
lower central orifice and vertical hollow stem,

0, adjustable bearing-collar ', and actuating-
arm m’, substantially as set forth.

4. In combination with the steam -chest, 1co

valve-rod, induction-valve, and ecut-off valve,
the supporting-frame T, the independent g gov- |
ernor-shaft and governor H, driving-gears ¢’
g’, and mterposed connectmg mechamsm for

transmitting the vertical movement of the col- 105

lar z of the. governor to the adjusting-arm m'
of the cut-off valve, substantially as set forth.

. The eombmabmn of the frame T, with ex-
tensmnst il Al A the governor-shatt H and its

collar #, the arm a’ and its rock-shaft I, gears 110

L/ 17 shaft K, arm m, connecting -rod 2, and
arm /' of the cut-off valve, Subst‘mtnlly as
set forth.

6. The combination of the separable steam- -

chest in two parts, B B/, with the valves O ¥, 115

valve-rod G, and Stufﬁnn* boxes » s, constructed
and ananged as setb fort th.

In testimony whereof I have hereunto set my
hand 1n the presence of two subscribing wit-
nesses,

JOHN H. EICKERSHOIR.

Witnesses:

L. M. Hosx:A,
C. D, KERR.
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