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- whichis seen in top plan, the actuating-rods
‘being shown in transverse section.
¢ - alongitudinal elevation of" a steam.- chest and

o cylinder, showing -my improvements as ap-
o0 P
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To all whom it may concerm: .

Be it known that I BENNARD TOPMILLER
a citizen of the Umted States, residing atb Cm—
county of Hamﬂton State of. Ohio,
have mvented certain new Emd useful Im-

.provements in Cut-Off Valves for Steam-En-
oines, of which the following is 2 spemﬁmtmn

My invention relates to thth class of engines

. which have separate valves to control th_e 2(1-

10

mission and exhaust ports.
The object of the invention 1s to pl{}?ldP for

~ the simultaneous opening of the admission and
~ exhaust ports, and to provide an 1nst%ntane

15

20

ous cut-off at any point desired. ' Its object
ig also to provide for the independent move-
ment of the laps during a portion of the stroke

‘of the slide-valve, so that the ‘‘cub-off’’ may
be controlled by the governor or regulatm'

through expansion-gear.
The invention’ consists in a peculml ar-
rangement of laps movable independent of the

 glide-valve within the steam-chest, and pecu-

‘liar arrangement for working the same to au-
‘tomatically cut off the admission of steam to
the cylinder at any point of the stroke, and

instantaneously, whether controlled by the
regulator or detﬂ,ched from it. |
It also consists in certain peculmr details of

' construction, all of which will be fully under-

30
' x chest and

40
- by means of the-

stood” from the followmn* descuptlon of the

Figure 1 18- a longltudmal sectlon of a steam-

cut-off in the ordinary steam-engine, the sec-
tion being taken thmugh line # « of Fig. 2,

- which'is a plan view having the.top or cap of
2 " the valve-box removed. - Flg

lar to Fig. 1, but showing a form of expan-

sive gear for controlling the admlssmn ports |
view 18

governor. This
taken through line x « of I‘w* 4, whlch like

- Tig. 2, is a ]:_)1&11 view of the steam chesb with

_1ts cap removed. The cut-off mechanism  is

seen in elevation, except the expansion-gear,

Fig, b 1s

lied to & 10001110131?0 -engine. -- Fig. 6 is a plan

VlE’:W t&ken through lme z @ of Flg 5. The i

part of the cylinder, showing my
'1mp10vements adapted for use as a variable

318 a view sim1-

Wa

steam- chest cap in this view isremoved. Fi g.

718 4 longltudmal section of a steam-chest in

which the laps are olzxemted bv a crank-arm -
| on the outside through two rock-shafts which 3

have arms inside the chest to engage the laps.
Fig. 8 is a longitudinal elevation of the de-
vice shown in Fig. 7, and TFig. 9 is a trans-
verse section view t‘bkel'l thmuah 11ne X X of |
I'igs. 7 and 8. | 60’:
lee parts are represented by 31111113,1:' 1ef
erence-letters wherever they OCcur thloug:,h
out the various views.
In Figs. 1 to 4, inclusive, the slide-valve A
is shown at the middle of 1ts stroke closing all 65 -
the ports, and the laps B are shown at each
end of the valve A and eqmdlstant from 1it,

‘being in the position they should cccupy When

the wbratmo“ lever C 18 pelpendlmﬂm to the

| Shdm yoke D, to the ends of which the slid- ey

ing rods b are connected. These rods pass
thl ough stuffing-hoxes in the ends of the steam-
chest E and are secured to the sliding cut-
offf mlves or laps B. The laps are adj usmble |

I nearer to or farther from the slide-valve in 75'

Figs. 1 and 2 by means of nuts on the screw-

_tluewded ends of the rods b, for the purpose

of determining the point of cut-off. |

- Fis a fram(l rigidly Seeuled to the vfﬂve-—

box. 30
The lever C is plmted in its outer cross |

bm and near each corner is secured a spring,

G. ‘The free ends of these springs are Jomted

to links ¢, the opposite ends of the links being

jointed to the top of lever C. The lower end_ 85
of the leveris jointed to the yolce D by apin
which passes through a slot in the lower end
of the arm. The yo];:e D slides in beari ings in
the frame I. - The caps of its bemmg 01 boxes o
are removed in all the views. = 90

Before entering upon a descrlptmn of - the
automatic expansion-gearing by which thead-
mission-ports are controlled thl ough the regu-
lator, T will first deseribe the wvariable ong- .
off”? valves and their actuating devices when g5
in use, as their action is the same whether the
admission of steam ‘is controlled by the gov-
ernor acting upon the throttle, in the’ usml |

, or directly upon the laps. to bring them -

nemel to or force them farther fr om the Sllde Ioo_
valve A. "

It should be &lso uudelstood thmt I hfwe.
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shown my improvements as applied tothe com- |

mon slide-valve engines without any change
in the internal arrangements of valve-box,
valve-seat, or ports. - | )
- 5  Referring now to Figs. 1 and 2, the valves
~ A Bareshown as just ‘““set”” or properly ad-

justed for use, although in use they will never
~ assume this position. Both valves A and B

are exactly at the center of their respective
1o strokes. The valve A is driven by the valve-

rod a,in the usual manuer, and the valves are

~ set so that the cut-off will oceur at about |

quarter-stroke of the piston H. The valve A,
~moving to the left, simultaneously opens the
15 admission-port J and exhaust-port K. When
~valve A reaches valve B, all the valves move
together for a short distance until the yoke D,

~ which moves with the valves B, throws the
lever C out of the perpendicular position
shown, when the springs @&, pulling down up-

20
~ on the upper end of lever C through links ¢,

- sends the yoke D forward with an accelerated

‘movement, bringing the following valve B

25 instantly closing the supply-port and allowing
~ the expansive power of steam to carry the

piston H to the end of its stroke. On the re-

turn-stroke of the valve A it ecarries the valve
B and yoke D with it against the force of

> springs & until the valves B agssume the Pposi-
tion shown, when the force of the springs is

- taken up by the fulerum-pins of lever C for an
- Instant, until the yoke is carried past the cen-
| ter, whet the force of the springs is again
35 exerted upon theyoke, and the following valve
- Bis forced against the valve A, cutting off
- thesupply of the motive agent to the cylinder,

as before. =~ " |

| In Figs. 3 and 4, now t9 be described, the
40 action of the valves is precisely the same as
Just described in relation to Figs. 1 and 2, ex-

- cept that the admission of steam to the cylin-

~ der is controlled by expanding or contracting |

the valves B by the governor, while in Figs.

1 and 2 the admission of steam to the steam-
- chest is controlled by the governor acting
upon the throttle, while the position of the
valves B B, afterbeing set, remains unch anged
- with relation to valve A. It will then only be
50 necessary, in connection with Figs. 3 and 4, to
~ describe the devices which, actuated automati-
- cally by the governor, vary the relation of
the valves A and B B to each other, accord-
ing to the pressure of steam carried or the
duty required of the engine. .

The valve-rods b terminate at their outer
ends in slotted plates, which slide through
slots in the ends of yoke D. The ends of yoke
- D have also vertical slots, which Tegister with
60 the sides of the slots in rods b; but these slots
~~ are shorter than the slots

belng just long enough to receive the diago-
| nally - slotted slides I, which are suspended
- - from the ends of rods I These rods are
65 jointed to the ends of a bar, L, the whole

45

forming a suspended yoke, which 18 connect- |

perforated lugs @’ on the yoke 1. The
L7, 1t is apparent, is but a part of the yoke I/,

quickly against the following end of valve A,

in the bar D>

in the valve-rods,

ed in any suitable manner to the governor
mechanism, 80 as to be elevated and depressed
by it. The slots in the rods b are crossed by
pins &', which pass through the diagonal slots

} o
in the pieces I. Now, it will be seen that

‘when the slides I are drawn up by the yoke I

I' L. the pihs ¥, traversing the diagonal slots
in slides I, will bring the valves B nearer to- _
gether, and when the slides I are depressed 75
the valves B will be expanded. 'The admis- =
sion of steam to the cylinder is thus automati- |
cally controlled by the governor. o
In Figs. 5 and 6 I have shown my invention
as applied to locomotive-engines. In this case
the yoke D is divided, and its opposite ends
are but continuations of the valve-rods . The
adjacent ends of theyoke D' have pinsdproject-

80

‘Ing from them, which pass through slots in the

bar 1), the rounded ends of which passthrough 8 5
The bar |

its office being to permit the expansion or

contraction of the yokes, and consequently of

the valves B B. The yoke D’and valves BB go
are expanded or contracted by means of a

yoke, I, which slides vertically through a slot
| - The arms of the yoke I* are

diagonally slotted, and the pins d, which are
secured in the ends of the yoke, pass through g5
these slots. The sliding yoke 1* is controlled ~
by a hand-lever, M, through rod m, bell-crank = -
m/, and link m* the-lever being in a conven-

1ent position to be handled by the engineer.

The expansible yoke D’ is actuated by the le-
ver U and its springs to cat off precisely as
previously described. In these two figures
(b and 6) the yoke I* is shown forced down,
and the valves B closed: against the valve A,
The steam is thus completely cut off from the

1806

105

cylinder. The valves B are expanded to the

desired extent by moving the lever M and |
locking it in the ratchet-quadrant m®.

In Kigs. 7, 8, and 9 the laps are moved by
rock-shafts N, which pass transversely across
the valve-box. The arms n,which are secured
to the shaft N inside the valve-box by set-
screws, enter depressions in the tops of the
valvesB. Thearms#’,whichare sécured upon
theshafts N outsidethe valve-box,are actuated
by the lever C acting upon a bar, D2, This
bar is also slotted through the edge and side.
The diagonally-slotted yoke I* passes through
vertical slot in the bar D’. The pins #* of arms
n pass through side slots.in bar D® and the
diagonal slots in the yoke I The valves B
are expanded or contracted by elevating.or de-
pressing the yoke I’, which may be confrolled
either automatically by the governor or by the
engineer, as described in Figs. 5 and 6. -

The valve, A,which I have shown is the or-
dinary D-valve with its laps removed and its
stroke of course correspondingly diminished,

120

and I have so shown it, as before stated, be-

cause I expect to apply my improvements to r 30
engines now in use, which can be done at small
expense and without changing the valve-seat

e

110
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or eylinder; but when e onstmctmg new en-
gines embodymw my invention the stroke of

the valve A may be still further shortened and |

~ friction dlmmlsned as the valve-seats between

5 the ports J K may be contracted to fully one-

~half the size ordinarily used with valves hav-
g laps.
of expansion-gear may be used in connection
with my cut- off valves, and that the laps B B
may be operated to advantaﬂe by a rod actu-
ated by an eccentric or link 111013101:1 controlled
by the governor. -

10

"What I claim as my 111ve1:1t1011 and desire to -

_ secure by Letters Patent, 18—

15 1. The combination of a steam- chest a-valve
~ to open the steam-ports, operated dlrecbly by
the eccentric - rod, and independent cut - off
valves at each end of said main valve, and

yoked together with suitable mechanism, to
20

as specified.
-2 Thecombmatlonofthesteam chest valves
A BB and yoke D with spring-s ‘_LCtIl’Lted le-

: 2

‘against the following end of valve A when the
lever is thrown from its center by the yoke D.
- 8. The combination, substantially as speci-

.‘ ﬁed of the steam- chest valves A and B, yoke
30 D, and SCrew- threaded rods b, the said rods
pdSSll]G‘ through the ends of the voke, and hav-
ing nuts upon | each side to expand or contraeb
the valves B to regulate the cut-off.

4. The steam-chest, the valve A,actuated by

- 35 rod «a, the va,lves_ B B connected by yoke D, |

It is evident that the various forms

alter nately close said cut-off valves against the.
opposite ends of the center v&lve,substantm]ly |

ver C, to suddenly close the cut-off valves B

and rods b, In eombmatlon with frame F le-

ver (, lmks ¢, and springs G, to Gpemte the

said valves ‘B during part of theu stroke in-

dependent of valve A. -
5. The combination of a steam-chest; a slide- 40_ _

valve intermediate two cut-off va,lves which
are yoked together outside of the steam-chest
and actuated by mechanism independent of

the main valve, with mechanism, ‘such as |
shown, actuated by the regulator, to automati- 45

cally expcmd or contract said cut-off valves
for the purpose of controlling the admission-
port and cub-off according to the pressure of
steam or duty required of the engine.

6. The steam-chest, the valves A B, yoke D, 50

-zmd its actuating mechamsm In combination

with yoke I T L connected to and controlled
hy the governor, to automatically control the
admlssmn of steam to the cylmder substan-
tially as described. - -

7. A steam-chest having a Sllde-valvemthm
it actuated by the eccentric-rod, and two ex-
pansible.cut-off valves operated during part

55

of their stroke independent of the main valve,

in combination with the yoke connecting said 6o
valves, and a vertically-sliding yoke having
dlaﬂonally -slotted slides I,to engage pins npon
the rods of the cut-off walves sald yoke being
controlled by the governor or engineer, as
shown and descrlbed

BD"\TNARD TOPMILLER

Witnesses:
Gro. D. SPIELMAN,
Gro. J. MURRAY.
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