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To all whom it ma,y concern: -

Be it known that I, JOEN STU: uPF a SubJ ect
of the Emperor of Germany, I’@Sldllﬁlﬂ' at Chi-
cago, in the county of Cook and St&te of Illi-
nois, haveinvented anewand useful Improve-
ment in Cut- Off Mechanism for Steam-En-
gines, of which thefollowingis a specification.

My invention relates to improvements in
cut-offs for steam-engines generally; and my
object is to provide cut-off mechanism of a
simple, durable, and comparatively inexpen-

-sive construction which shall be directly un-

der the conftrol of the engine-governor and
particularly sensitive to variations thereof,

~whereby the engine may be run at high speed

with greaft umfm mlty and without waste of
steam

In the drawings, wherein my 1mprovements
areillustratedas applled for purposes of illus-
tration, to an engine of the ‘‘Corliss” type,
Figure 1 1s a side eleva,tlon of the engine with

_the drive-shaftin section; Fig. 2, an enlarged

~ plan view of one of the deta,ll_s of mylmprove-

‘ment;

tion of the cylinder portmn of the engine, and
Fig. 4 a vertical section taken lonﬂltudlnally

- throua'h the cylinder.
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Ais the shell or ¢ylinder 001113&1111]]0‘ the pis-
ton-chamber or steam-cylinder.A’, prowded
In 1ts end with a stuffing-box 7, bhroucrh which

works the stem s of the plston B.. The stem
s connects in the usual way, through the me-

dinm of a cross-head and eonnectmn'-rod s,

with a cerank s? on the drive-shaft C. ' In ther
shell or eylinder A above the chamber A’ is
the steam-chest A? to which leads the steam-

supply pipe X. The steam-chest communi-

cates with the piston-chamber A’ at opposite

ends of the latter through steam-induction
ports 7 7', In the shell below the chamber A’
is the steam-exhaust chamber A3 from which
leads the exhaust-pipe X'. Between the ex-
haust-chamber and piston-chamber, at oppo-
site ends of the latter, are valve- chambers q P,

_,45 prowded resPectwely,mth the ports ¢’ ¢* and

p’ p*, the former communicating with the pis-
ton-chamber and the latter W1th the exha,ust-

chamber. Inthe steam-chest at the ports r 7/,

respectively, are rotary or oscillatory steanl-_
go induction Valves C D, which open and close
the ports = v and are provided with stems
C’' D', which extend through and beyond the

frame.

Fig. 3, an enlarged broken side eleva--

| side of theshell A. Onthe valve-stems ¢’ D’
are cranks C? D%, having the nsual connection

with- vertical rods C° D3, provided at their
lower ends with weights C* D4, which work in
dash pots C° D>, Also upon the valve-stems
¢’ D’ are eranks C¢ D¢,
bers ¢ p are rotary or oscillatory eduction-
valves E I, provided with stems E’' F', which
extend beyond the side of the shell and are
provided at their outer end portwus with

cranks E? F?.

( is a movable Isupport,whmh may bein the

‘form of g bar, pivotally connected at its lower

end portion, as shown at n, with the engine-
‘Pivotally mounted between its ends
upon the movable support G is a vibratory
bar H, connected at one end by an eccentric

H' with the shaft C. Securely fixed to the
‘opposite end of the bar H at the side of the
shell A and in the plane of the cranks C® D®

E? F? is a head or plate H?, provided with
transversely-extending pins m m' m?* m?.

- Iistheengine-governor, connected through
the rod [, bell-erank lever /', and rod [? with
the arm /% of a double bell-crank lever I,
which also has arms &' k* and is pivoted at
its center to a support A*on the shell or eyl-

inder A.
K K’ are mmﬂmly-eonbtrueted reciprocal

valve-opening devices, preferably in the form
of plunger bars or rods, each formed with a
stem 7, having an enlarged por tmn provided
with a slot or bearmﬂ"-opemnw 7 and termi-
nating in a threaded shank 7%, a head or sleeve
73, serewed upon a threaded shank 1, a sleeve-
eouphnﬂ* ?°, screwed upon the shanks 7 12,
jam-nuts 2° i on the threaded shanks at the
sleeves 2° 2°, and a shoe 7%, fastened against or
integral with the sleeve 7° and having a seg-
mental impact-face. Pivotally suspended
from the arm &' of the leverI'isa link k3, which
at its lower end is pivotally connected with
the sleeve or head ¢° of the bar K, and pivot-
ally suspended from the arm /x° of the lever
I' is a link %%, which at its lower end is piv-

otally connected to the sleeve or head 2% of

the bar K. On the crank C® is a pin (7,
which passes loosely, but Wlbhout lateral play,
through the slot or opening ¢ in the bar K,
and on the crank DS is a pin DY, which passes
loosely, but Wlthout lateral pl&y, through the

| slot or opening 4’ in the bar K'.
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L L’ are similarly-constructed impact bars

or pieces, each formed with side plates /;, an
end cross-piece /i, mounted, preferably, upon
trunnions /2* in the side plates to rock there-
in and provided with a central opening /°
through it, and a head /i, having an impact-
face I* and bifurcated projecting portion 7’
The bar L at its bifurcated portion /° em-
braces the head or plate I1* and is pivoted
upon the pin m. At its opposite end it 18

-~ mounted to slide upon the stem ¢ of the bar

1s

KK, the said stem passing loosely through the
opening %, The bar L' atits bifurecated end
n'is pivoted to the pin ' on the plate or head
i and at its opposite end is supported to
slide upon the stem ¢ of the bar %', which

- passes through its opening /°
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‘place through the port p'.
the drive-shatt C, consequent upon the recip-

M M’ are links, preferably so constructed,
as shown, that they may be adjusted as to
length. The link M is pivotally connected
at one end to a pin upon the crank E? and at
its opposite end to the pin m? on the plate or
head I1I°. The link M’ is pivotally connected
at one end to a pin upon the crank I* and at
1ts opposite end to the pin m° on the plate or

“head H-~.

Thedrawings show the partsin the position
wherein the piston I3 has about completed its
traverse 1n the inward direction, the valve C
1s about to open, and the valve If about to
turn to open communication between the
ports p’ p?; whereby steam will enter through
the induction-port» and theexhaust will take
In the rotation of

rocation of the piston I3, the bar II is rocked
and reciprocated by its eccentric connection

H’ to swing with the support G on its pivot:

n and turn the head IT® in the are of a circle,
whereby the pins nem’ m* m? will describe the
circles indicated by dotted lines in Fig. 3,
moving in the direction indicated by the ar-
rows at the circles. In the movement of the
head H* from the position shown in Figs. 1
and 3 the eduction-valve F is turned to un-
cover the ports p’ p* and the valve E is turned
to continue closing the port g*. The bar L,
sliding upon the stem ¢ of the bar KX, engages
at its impact-face /v’ the shoe 2° on the end of
sald bar and wipes across the same during its
movement, forecing the bar IC in the direction
to the left 1n the figures, and thereby turn-
ing the crank C°® and valve C to open the in-
duction-port » and admit steam through the
latter. "T'he direct force of the steam thus
admitted to the piston-chamber A’ moves the
piston I3 to the right in the figures. The
bars I K'swing with the links k3 %* from the

lever I'. In the movement of the bar K,
brought about by the engagement with it of

the bar L, the crank C? is turned upward to
raise the rod C’and lift the weight Ct. When
the bar L has been moved so far as to cause
1ts impact-face /i’ to wipe past and release the
shoe 2° on the bar I, the weight C* will drop
in the dash-pot C° and turn the valve-stem

| D? to raise the rod D3 and weight D%

steam-supply. At the same time the bar K
will move to its 1nitial position. _
As before stated, the bars L' and I" are of
the same construetion, respectively, as the
bars I K, but are relatively upside down, for
the reason that while the bar K is actuated
in the movement of the head II® in the up-
ward direction, the bar I’ is actuated in the
movement of the head in the downward di-
rection. In the movement of the head II3

after the release of the bar K, the impact-face

> of the bar L' moves in a downward diree-
tion into engagement with the shoe ¢° on the
bar X', and at the same time the link con-

nections M M’ turn the valve I& to open com-

munication between the ports ¢’ g* and turn
the valve I to close communication between

the ports p' % the turning of the valves
taking place just as the piston b reaches the

forward limit of ifs traverse. In the further

downward movement of the head I1* the im-

pact-face II° wipes across the face of the shoe
1%, foreing the bar X' to swing upon the link

k& in the direction to the right in the figures

to turn the valve-stem D', cause the valve D
to open the port 7', and turn the crank-arm

When
the impact-face /v” has passed and disengaged

the shoe 7% the valve D is returned to its ini-
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tial position by the dropping of the weight

D* to close the port »" and cut off the steam-
supply.

It will be understood from the foregoing

description that the induction-valves CD are
held open againstthe resistance of the weights
C* D?* by the engagement of the impact-faces
I’ of the impact-bars with the shoes of the
valve-opening bars, and that the length of
time during which the said valves remain
open will depend upon the length of time re-
quired for the impact-faces v’ to wipe across
the surfaces of the shoes. Tuarning of the
lever I' in one direction on its pivot will
raise the shod end of the bar IX and lower the
shod end of the bar IX', while turning of the
lever I' in the opposite direction will lower
the shod end of the bar KX and raise the shod
end of the bar K'. The elevation of the bars
or devices I K’ determines the area of the
shoes across which the impact-faces /v’ wipe,
and therefore regulates the length of time
of such contact and consequent opening of
the i1nduction-valves. The connection be-
tween the covernor I and lever I'is such that
under increase of speed of the engine the le-
ver I' is swung to raise the bar X' and lower
the bar K, while under a decrease in speed
of the engine the lever I' will be moved to
lower the bar I’ and raise the bar . Under
the first said action the proportion of surface
of the shoes, across which the impact-faces
IV’ wipe, will be diminished and the induc-
tion-valves closed correspondingly soon after
being opened. Under the second action de-
scribed the proportion of surface of the shoes
across which the impact-faces wipe will be

and valve C to close the port »and cut off the | increased and the length of time in which the
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induction - Valves remain open ecorrespond- |
ingly prolonged. Thus the action of the cut-

off is controlled directly by the governor, and

- the supply of steam through the 1nduct10n-

ports 1s regulated 1In aceordence with the

speed and work required of the engine.
As shown and described, the head H?2, and

- consequently the impact- _faces NS of the im-

pact-bars, travels acircular course. - This may
be changed, however, to an elliptical or other

- course, if desired, without changing the char-

- stead of being a swinging bar,

L5

. .couplings 7°.
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acter of the invention. - The support G, in-
as shown and
described, may be a shdmg support such as
) crose-heed or of any other desired form.

The valve-opening plungers or bars K K' may
be lengthened and shortened by turning the
This affords a par tlcularly de-
sirable and inexpensive construction capable
of ready and perfect adjustment. -

My improvement is adapted to take the
place of the more expensive and elaborate
and less desirable wrist-plate. constructions
hitherto usually provided.-

While I prefer to construct my improve-

ments as shown and described, they may be

modified in the matter of detmls without de-

parting from -the spirit of my invention as
defined by the claims. | -

What I claim as new, and desire to secure
by Letters Patent, is—

1. Inacut-off mechemsm forsteam-en oines

the combination with the steam- ey1111de1 and

35

- gaged, moved and released by said 1mpact-
piece, an engine-governor operatively con-

40

- pact-pieces, an engine-governor operatively
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piston, of a vibratory bar movable under the

action of the piston .and having an impact-

piece pivotally attached thereto,an induction-
valve-opening device in position to be en-

nected with said device, to adjust it in the
path of said impact-piece and thereby regu-

late the time of engagement of the impact- |
piece with said device, and induction-valve-

closing means, substantially as -and for the
purpose set forth.

2. Inacut-off mechanism for steam -engines

‘the combination with the. steam- eylmder and

piston, of a vibratory bar. having impact-
pleces pivotally attached thereto at opposite
sides, induction-valve-opening devices in po-
sition respectively, to be engaged alternately
and moved and released by the respective im-

connected with saad devices $0 adjust them
simultaneously in the paths of the said im-

pact-pieces and thereby regulate the time of.

engagement of the impact-pieces with the de-
vices,and induction-valve-closing means,sub-
stantially as and for the purpose set forth.

3. Inacut-off mechanismforsteam-engines:
the combination with the steam-cylinder and.

piston, of a vibratory bar having an impact-

piece pivotally attached thereto and movable

at said piece about an endless course under

the action of the piston, an induction-valve-

opening device -adjustable as to length and

- in.position to be engaged at its end, moved

and released by said 1mpaet piece, an engine-

governor operatively connected with said de-

vice to adjust it at its end more or less into
the path of said impact-piece and thereby
regulate the time of engagement of the im-
pact-piece with said device, and induction-
valve-closing means, substantially as and for
the purpose set forth.

4. Inacut-off mechanism forsteam -engines,
the combination with the steam-cylinder and

-piston, of a rotary induction-valve provided

with returning means for moving it normally

to one position, a vibratory bar movable un-

der the action of the piston and having an

75
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impact-piece pivotally attached thereto, a de-

vice eccentrically connected with said valve

and extending into the path of said impact-
plece to be enﬂ‘aﬂ'ed and moved thereby, to

turn said Valve from normal position, and

then release, to permit the valve-returning
means to act, and an engine-governor oper-
atively eonneeted with the cut- T mechan-
ism to regulate the time of engagement be-
tween the said impact-piece aud device in
each operation, substantially as described.

5. In a cut-off mechanism forsteam-engines
the combination with the steam- cylmder and

| piston of a rotary induction-valve provided

with closing means, a vibratory bar movable
under the action of the piston and having an

Sle

95

impact - piece pivotally attached thereto, a

valve-opening device eccentrically connected

toward one end with the valve and provided

100

at its opposite end with a face at which it pro-

| jects into the path of the said impact-piece to

be engaged, moved and released thereby, and
an- engine -governor operatively connected
with said device to adjustthe end face thereotf

in the path of said impact-piece and thereby

regulate the time of engagement of the said
impact-piece and end face In each operation,
substantially as and for the purpose set forth.
6. Ina steam-engine, the combination with
the steam-eylinder, its induction-valves, the
piston and governor, of closing means for the

sald valves, a Vibratory bar having impact-
pieces pivotally attached thereto adjacent to

the cylinder and actuated from the piston to
travel an endless course and operatively con-

nected with the eduction-valves, induection-
valve - opening devices in position, respec-

tively, to be engaged alternately and moved
and released by the respective impact-pieces,

and a governor actuated from the piston and
operatively connected with the said devices

to adjust them in the paths of said impact-

pieces and thereby regulate the time of en-
gagement of the 1mpa,ct-p1eces with the de-

vices, substantially as and for the purpose set
forth. |

7. In a steam-engine the combination with
the steam-cylinder, piston and governor, of &

rotary induction-valve at the said chamber,
valve-closing means, a vibratory bar, opera-
tively connected at one end with the piston
to travel an endless course at its opposite end

| adjacent to the cylmder and having at the
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latter end an impact-piece pivotally attached
thereto, a valve-opening bar eccentrically
connected with said valve toward oneend and
extending at its opposite or free end into the
path of said impact-piece, to be engaged and
moved longitudinally thereby, to open the
valve, and then released, and suspending
means for the bar connected with the free end
portion thereof, and operatively connected
with the governor to adjust the bar in the
path of said impact-piece, under the action of
the governor, and thereby regulate the time
of engagement between said impact-piece and
bar, substantially as and for the purpose set
forth.

S. Inasteam-engine the combination, with
the piston-chamber, piston and governor, of a
rotary induction-valve at the said chamber,
valve-closing means, a valve-opening bar ec-
centrically connected with the valve, a head
operatively connected with the piston to
travel an endless course, a plunger pivotally
connected at one end with said head and mov-
ablysupported at the other end, and provided
with an 1mpact-face to engage, move and re-
lease said bar, the bar being operatively con-
nected with the governor to be adjusted
thereby in the path of said impact-face toregu-
late the time of engagement of the said face
with the bar in each operation, substantially
as and for the purpose set forth.

9. Inasteam-engine, the combination, with
the piston-chamber, pistonand governor, of a
rotary induction-valve at the said chamber,
valve-closing means, a valve-opening bar ec-
centrically connected with the valve, a head
operatively connected with the piston to
travel an endless course, a plunger pivotally
connected at one end with sald head and slid-
ing upon sald bar and provided with an im-
pact-facetoengage, move andreleasesaid bar,
the bar being operatively connected with the
covernor to be adjusted thereby, in the path

4 603,475

of said impact-face, to regulate the time of en-
cagement of the said face with the barin each
operation, substantially as and for the pur-
pose set forth. |

10. In a steam-engine, the combination,
with the piston-chamber, piston and gov-
ernor, of a rotary induction-valve at the said
chamber, valve-closing means, a valve-open-
ine bar eccentrically connected with the
valve, a head operatively connected with the
piston to travel an endless course, a plunger
pivotally connected at one end with said head
and sliding upon said bar and provided with
an 1mpact-face to engage, move and release
said bar, suspending means for the bar oper-
atively connected with the governor and mov-
able under the action thereof to adjust the
bar 1n the path of said impact-face and
thereby regulate the time of engagement of
the face and bar in each operation, substan-
tially as and for the purpose set forth.

11. In a steam -engine, the combination
with the piston-chamber, piston, shaft, gov-
ernor, induction-valve and induction-valve-
closing means, of a vibratory bareccentrically
connected at one end with the shaft, having
an impact-piece pivotally attached thereto to-
ward its opposite end adjacent to the cylin-
der and pivotally and shiftingly supported
between its ends, an induction-valve-opening
device 1n position to be engaged, moved and
released by said impact-piece, and operatively
connected with the governor to be adjusted
thereby in the path of said impaect-piece and
thus to regulate the time of engagement of
the impact-piece with the said device in each
operation, substantially as and for the pur-
pose set forth.

JOIIN STUMPF.

In presence of—
JOSEPH IIRTII,
R. KTOSCHE.
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