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To all whom it may concern:

Be it known that I, ROBERT HARDIE, a citi-

zen of the United States and aresident of Chi-

cago, in the county of Cook and State of Illi-

5 nois,haveinvented certain new and useful Im-

provements in Cut-Off-Valve Gear, of Whmh
the following is a specification.

The V&IVG -gear forming the subject of this

invention isdesigned_ to control the cut- off

1o valves of engines actuated by expansible

flnids; and 1t COHSIStb of a system of levers so

arranged and connected to a part of the en-

oine dlrectly controlled by the piston and to |
nhe mechanism operating the main valve that

15 the action of the cut-oif valve partakes of

the combined movements of the piston and

main valve and is variable in relation to both
of sald movements in such manner that the
resultant of these two movements is to im-
20 part to the cut-off valve an accelerated speed
relatively to the main valve during the early
portion of the piston’s motion a,nd when 1t
is performing its function to arrest the flow
of the active fluid through the main valve

25 to the cylinder and that during the latter

portion of the piston’s motion the resultant
of the movements of the piston and main
valve act differentially on the cut-off valve to

retard 1ts movement on the main valve.

3o Valve-gears constructed to actuate cut-off
valves under this principle of operation in-
sures a quick and positive closing of the in-

let-ports at any and all points of cut-off de-

sired, such points of cut-off being determined

35 by the extent of travelim parbed to the main
valve. |

The valve-gear illustrated and described in

my previous application filed April 3, 1899,

under Serial No. 711,505, carries a construc-

40 tion by which the principles of operation

above set forth are carried out, and the valve-

- gear here shown and described embodies
another construction operating functionally
similar.

Figure 1 represents in side elevation my im-
provements applied to a locomotive-engine,
sufficient 6f the locomotive only being shown
to impart an understanding of the construc-
tion and operation of my invention; and Fig.

so 2 is a transverse section taken on the line 2 2,
Fig. 1

45

The operating portions of the engine here
shown, which are old, comprises the ¢ylinder
a, the piston b, the connecting-rod ¢, the crank
d, which projects from the side of the wheel

shown in dotted lines on the axle ¢, the eccen-
trics f f, also secured to the axle ¢, the link
g, connected to and operated by the eccen-

trics f f, the inner arm A, controlled by the
link g and carried by the rock-shaft 1, the
lever and rod j, controlling the position of the
link ¢, the main valve k its rod /, and the
outer arm m, to which the rod [ is attached.

The cut-off valve n, which 1s represented
as a flat plate fitted to slide on the top of the
main valve L, is connected to the upper end
of the rocking arm 7, having 1ts lower end
pivotally econnected at s to a suitable part of
the engine-frame.

The cut-off valve n 1s controlled and actu-

‘ated by the floating lever p, whose fulcrum

g is on the rocking arm 7, just below the piv-
otal connection of this arm to therod 0. This
rock-arm 7 may be congidered simply as a
oguide for the outer end of the rod o of the cut-
off valve n to insure the proper action of the
fulerum ¢ of the floating lever p thereof, and
other forms of guides may be substituted for
it. The lower end of lever p may be directly
attached to arm m, the proportional lengths
of the arms of the floating lever being varied

“as desired toimpart the desired movement to

the cut-off valve. Theupperend of the float-
ing lever pis controlled by and actuated from
the piston 6 through the medium of the rock-

ing lever ¢, whose “shaft fits in suitable bear-

Ings on the engine-frame, the rod «, connect-
ing the upper end of this arm to the floating

| lever p, and the short link v, which connects

the lower end of the lever ¢ to the cross-head
of the engine. The connecting-rod ¢ is in
this case carried at its inner end by the stud

at the lower end of the lever 7, to which the

link vis attached. Thelowerend of the float-
ing lever p is connected with the rod w to a
dependingextension of the outer arm m of the
main- valve-actuaunm device. 1t willthus be
seen that the cut-of * valve is actuated by the

fulerum of the floating lever p, which isa mov-
ing falecrum whose position and extent of
movement are deterinined by the combined
| actions of the piston and main valve.

The
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center.

- point of cut-off increases as the travel of the |
~main valve is caused: to decrease by the set--
~ting of the link g tocause it toacton thearm
‘nat points approachingitsdead-center. With |
. & the parts proportioned about asillustrated in
. the drawings the cut-off valve 7 is shown: as
RN ;;]u%t,(,losmw the port-opening of the main valve
.k, the link g being set to impart full move- |
o ::;_meut to the main Valve and the crank d hav- |
ing movedabout thirtydegrees from the dead-
~With the link ¢ set to impart about
. three~guartertravel tothe main valve the eut-
off will oceur when the erank hasmoved about
~forvy-seven degrees, and with the link J set -
15 to impart about one-half travel to the
. valve the cut-off 'will oc¢eur when the crank
. hasmoved abouteightydegrees.
. are given merely for illustrative purposes, it
o :-belmr understood that the parts may be va-
ried in their proportion to cause the cut-off to -
. actasdesired within practical limits, the posi-
o tive and quick action of the cut-off valve be-

- Ing malntained forall proportions of and aec- |
tive positions in which the pm*ts of bhe enﬂ'lne I a

| B

may be adjusted. N
Felaim as my: uwentlon—-—%:%

1. In asteam-engineof thelocomﬂtwe type )
Lhe combination: the: ewith, of a cut-off valve
carranged to actin eonguucuon with the main

alve, a ﬂoatmﬂ' lever; means for conuecting
. one of its eudb toa peut of the main- v&he-%
- actuating means, . Wheleby this. endof said
- floating lever is caused to be moved in direc-

~ . tion opposite to that of the main valve; means:
connecting the otherend of the floating lever |

part of the engine acting in uni-

son with the piston, Wheleby this end of the
floating lever is caused to be moved in direc-
tion opposite to that of the piston; and a con-
nection between the central part of the float-
ing lever and the cut-off valve.

main

These data |

rocking
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- 2. Inanengine, the combination with aeyl-
1nder, a piston and its rod, a erank and its - .
{ connecting-rod, a main valve, and meansfor
actuating the main valve, of a cut-off valve
arranged to act in conjunction with the main.. =
| valve, a {loating lever having a centrally-lo-
=ecated fulerum and connected at one end to

a rocking arm of the main-valve-actuating .

means, so.as tocause said fulerum to be moved :
111n opposite direction tothe main valve,and at-—
its other end to a rocking lever connected to- .
‘a moving part of the engine acting in unison
‘with the piston so as to cause .sa,ld falerum
| to'be moved in opposite direction to the pis-:
| ton, and connection between the fulerum iaf D
‘the floating lever and the cut-off valve.
; the combination with acyl-
inder; & piston: and its rod, a crank and its

connecting-rod, a main Vﬂh e, and means for
“actuating themain valve, of a cut-off valve ar-
i ranged to act in eonjunction with the main
valve, a floating lever having a centrally-lo-—
cated fulerum and connected at one end to:
. -actuating -
| means,soastocause said fulerum tobemoved =
ol inopposite direction to the main valve, and @
~at its other end to a rocking lever, a econnect--
ing-link between thelower end of ‘the rocking
leverand the end of the piston-rod, theinner. |
end of the connecting-rod also bemrr connect-
ed to this end of- the rocking: lever and a
arm carrying the fulu‘um pwot of
‘the ﬂoatlnu‘ IGVGI‘&II(I con neeted to the cu'L GII,:; o

75

3. Inanengine

~rocking arm of the main-valve

valve. |
. Slﬂ'ﬂed at New Yerk in the GOIltlfj 0[' New; -
| York and State of New York, this 234 dayof -

February, A. D. 1900.
ROBERT HARDILK.
Witnesses:
ARTHUR C. BLATZ,
M. NIXON.
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