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- movement for steam and similar expansion.

UNITED STATES |

’ATENT OFFICE,

CHARLES C.

‘WORTHINGTON, OF IRVINGTON, NEW YORK.

VALVE-MOVEMENT FOR *s_T' EAM -ENGINES.

SPECIFICATION formmg part of Letters Pa/ﬁent No. 609 953 dated August 3V, 1898
| Appllcatmn filed June 16, 1897 SBI'I&I No, 640 967, (No model) .

1o all whom it may concern: | |

Be it known that I, CHARLES C. WORTH-
INGTON ‘a citizen of the United States, resid-
ing at Iwmfrton county of - Westehestel and
State of \Tew Ymk have invented certain

‘new and useful Imprwements in Valve-Move-
ments for Steam-Engines, fully deseribed and

represented in the followmfr specification and
the accompanying dlELWlI]“"S fmmlnﬂ' a part
of the same.

Thisinvention relates to animproved valve-

~engines of that class in which a single valve

- 20

controls both the admission and cut- off of
the steam or other motor fluid. While my
improved valve-movement is applicable also
with other steam - engines, both single and
multiple eylinder, it is especially adapted for
use with duplex uuect acting
and similar duplex engines; cLIld the general

~ object of the mventlon is to p10V1de an im-

30

35

proved movement for such engines by which

the opening of such single valves for the ad-

mission of steam is controlled by the opposite
side of the engine and the closing of the valves
for cut-of by their own side of the engine,
and the invention includes certain fea,tmes

in such a eonstl uction and will be 1111181:1 ated

and described as thus applied. --
As a full understandlnfr of the 111V6111.101’1

can best be given by a detalleti description

of a constr ueuon embodying the same, such
a description will now be given in connection

with the accompanying dlaw:mfrs forming a

part of this spemﬁcatlon and ShOWlnﬂ' all the
features of the i invention applied in the pre-

| fened form to a duplex direct-acting pump-

40

ing-engine of the class now well- known as the

“Wor thmwton 7 duple*{ pumpmﬂ'-enu‘me,and .

the fea,tmes forming the invention will then
be specifically pomted out in the elaims.

- In the drawings, Figure 1'is a side eleva-
tion of a triple-expansion engine of the class

- referred’ to embodyuw the mventwn in its
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preferred form.
same.

I 1ﬂ 2 1s a plan view of the
Figs. 3 and 3* are diagrammatic sec-

tional views of the hlﬂ'h -pressure cylinders on

oppomte sides. of the engine, looking in the
same direction. as Fig. 1 and shewmﬂ* the
parts in the same pommon as in the ﬂ'eneral
views., Iigs. 4 and 4" are similar views show-'

ing the parts in another posmwn

steam-pumps

[

Referlmw to %cw:l drawings, the engine

shown is in freneral constr uctlon a Wor thmﬂ'- |
ton trlple expansion direct-acting ndttplex 55
pumping-engine, having the high, intermedi-

ate, and - low- presshre_ _cylinde_rs-A B C and
A" B' C' on opposite sides arranged in line
with the high-pressure cylinders inside and

two water-cylinders D D' on opposite sides of 6o

the pump and having suction-main E and
force-main F. The plungers are shown as
connected to the high-pressure pistons X X'
on opposite sides by the main piston or plun-

ger rods' Y Y’, and the intermediate and low 65

pressure plstonq are connected to the Cross-
heads on the piston-rods by side rods v ' on
opposite sides of the high-pressure eylinders.
Steam is supplied to the hwh-—plessure cylin-

ders through the induction-pipe G, the ex- 7o
haust passing from the high-pressure to the

intermediate-pressure cylmders through the

~pipe H and from the intermediate to Tbhe low

pressure (3}71111(1618 through the pipe I and the

low pressure exhausting throu gh the pipe K to 7 5

the condenser or othelwme, as desired. The
pump is supplied with compensating eylin-
ders M, of any approved form, which may be

| supphed with fluid under the deswed pressure

from any suitable source, as. 11511:;1,1 in some 8o
pumps of this class. = s
' The steam-cylinders are coustructed Wlth

the admission-ports 1 at the top of the cylin-
| ders and separate exhaust-ports 2 at the bot-
tom of the cylinders, the admission and cut- S

off on opposite sides of the engine being con-

trolled by oscillating valvesa o', a sing ole valve

at each end of each cylmdel, and the e*(haust*
port 2 by similar oscillating valves b &'. The

admission and cut-off va,lves a a are each go

connected by ecrank-arms’ 12 011 the valve-
stems and links 13 fo 1ockers ¢ ¢', the connec-

| tion between the rockers and hnks being made
| through connection - blocks 3, ad;]ustable SO

as to secure the cut- off at the desired point, 95 -
and these rockers ¢ ¢’ are pivotally mounted =
by suitable pivots 4 on movable members,
which in the preferred form shown have an

oscillating movement, and consist of rockers . =
dd on the steam- cylmders, these rockers d d' 100
‘also actuating the separate exhaust-valves -
b b' through crank-arms 14 on the valve- |

stems and lmks 15, conneetmﬂ* the ¢r ank-arms
w1th the rockers d d’ | |
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The rockers ¢ ¢’ of the intermediate and | vious from the drawings that the end of the

low pressure cylinders are connected to the
rockers c ¢’ of the high-pressure cylinders. by
connecting-rods 16, pivotally connected to the
rockers by pivots 5, so as to be actuated to-
gether, and the rockers ¢ ¢’ of the high-pres-

sure cylinders are pivotally connected by
pivots & to connecting-rods 17, the other ends

-~ of which are connected to swinging levers
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e ¢ on the opposite sides of the engine, which
are connected to the piston-rod cross-heads
on the same side of the engine by links 18.

Each of the rockers ¢ ¢/, therefore, has two

pivots, pivot 4 on the rocker d or d' and pivot
b to the direct-actuating connections of the
rocker, and the rockers ¢ ¢’ are oscillated
upon these pivots, respectively, for cut-off and
admission. |

The rockers d d' of the intermediate and
low pressure cylinders are connected to the
rockers ¢ d' of the high-pressure cylinders
by connecting-rods 19, so as to be actuated
therewith, and these rockers are connected
by connecting-rods 20 to crank-arms 21 on
cross-over rock-shafts ST, which are actuated
by the pistod-rods through the valve-move-
ment levers N N" and links 22 from the cross-
heads on opposite sides of the engine, the
rock-shaft S thus being actuated from the A-

cylinder side of the engine and the shaft T

from the A'-cylinder side of the engine, each
of the rockers d d’ thus being actuated from
the opposite side of the engine for admission
and exhaust. Itwillbeunderstood, however,

that the exhaust-valves may be actuated by

any other suitable connections to the oppo-
site side of the engine instead of through the
rockers d d', although the construction shown
is preferred. |

The operation of the construction will be
understood from the drawings, with a brief
description referring especially to Figs. 3, 3%,
4, and 4°. |
- As shown in Figs. 3 and 3?, piston X is just
about to start on its stroke to the left, the
valve a at the right end of the cylinder A
having been opened by the movement of the
piston X' on the opposite side of the engine,
which is now moving to the left and is some-
what past the middle of its stroke. As the
piston X moves to the left its piston-rod, by
the link 18, connected tothe cross-head, moves
the lever ¢ in the same direction as the pis-
ton—that 1s, to the left in Fig. 3—and thus
through the link 17 swings the rocker ¢ to the
left upon its pivot 4, and thus through the
link 13 and crank-arm 12 actuates the valve

“a at the right end of the eylinder A, so as to
-close this valve and cut off the steam at the

proper point, which is about one-third stroke
in the construction shown. This movement
of the rocker ¢ moves the valve a at the left
endof the cylinder A slightly; but on account
of the relation of the arc of movement of the
left arm of the rocker ¢ and link 13 to the
crank-arm 12 on this valve the movement is
not sufficient to open the valve, as it is ob-

link 13, connecting this valve to the rocker,
moves nearly in the arc of a circle about its
pivot to the crank-arm 12. Meanwhile the

piston X' has continued its stroke to the left

70

and 1s just about to finish its stroke, after

which it will be reversed by the opening of
the admission-valve a’ at the left end of eyl-
inder A’ and the shifting of the exhaust-valves

b’, so as to close the exhaust-valve at the left

end of the eylinder A" and open that at the

right end of this cylinder, which is secured

by the movement of the piston X of cylinder

‘A, as hereinafter described. The valves and

valve-movement parts of the high-pressure
cylinders on the opposite sides of the engine
arenowin the position shown in Figs. 4 and 4°.

As the parts continue their movement from
the position shown in Figs. 4 and 4* the pis-
ton X, through the link 22, connected to its
cross-head, and lever N, rocks the shaft S to
the left in Iig. 4, and thus, through crank-
arm 21 on the A’-cylinder end of its shaft and
link 20, moves the lower side of the rocker d’

on cylinder A" to the right in the figures, thus

moving the upper side of the rocker d’' to the

left, which oscillates the rocker ¢’ on its pivot

5, which is now stationary, except as the link
17 may swing on the lever &' as the piston X'

75
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is at the end of its stroke and the lever ¢’ held

stationary. This movement of the rocker ¢’
through link 18 and crank 12 on valve ¢ at
the left end of the cylinder A’ oscillates this
valve, so as to open it for the admission of
steam to the lelt end of the cylinder A’, while
1t actuates the valve ¢’ at the right end of the
cylinder slightly, but not enough to open the
port 1, the link 13 at this end of the eylinder
swinging during this movement nearly in the
arc of a circle from its pivot to the link 12.
This movement of the rocker d' through links
15 and crank-arms 14 on exhaust-valves 0’
also shifts these exhaust-valves, so as to close
the exhaust-port at the left end of cylinder
A' and open that at the right end of the cyl-
inder for the reversal of the piston X'. The
piston X’ now moves to the right, while the

piston X completes ifs stroke to the left, and

at the proper points in its stroke the piston
X', through its cross-head, link 18, lever €',

and link 17, rocks the rocker ¢’ on cylinder

A’ to the right on its pivot 4, so as to oscil-
late valve o’ at the left end of the eylinder
to cut off the steam behind the piston X' in
the samne manner as previously described in
connection with piston X, and after the pis-
ton X has completed its stroke to the left to
move the rocker d on cylinder A through
link 22, lever N', rock-shaft T, crank 21, and
link 20, so as to rock the rockercon its pivot
5 and open valve ¢ at the left end of the cyl-
inder and at the same time to shift the ex-
haust-valves 6 in the same manner as pre-
viously described in connection with the ac-

tion of piston X upon the valves of eylinder -

A'. Thusthe cycle of operations is continued

| in the operation of the engine.

I1OGO
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When it 1s deswed to run the engine low | amte exhaust valves and means for o emtmw
P

duty—that is, without the ecut-off and ad-

- Iitting Steam throunghout the stroke—the
| 1‘001(61‘8 ¢ ¢’ may be det&ched from the pis-
tons and secured in any suitable manner, so

as to hold the pivots o pmper]yfov the re-
quired action of the rockers ¢ ¢’ by the rock-
ers d d'. Thus the levers ¢ ¢ may be de-

tached from the cross-heads and secured in
central position by pins passed through open-
ings 7in leversee’ and entering the brackets

on which levers e ¢ are pwoted to hold said
levers in fixed position, as mdlca,ted in dotted

ing idly or being removed. |
‘While the I‘OC]KGI'S and connections for op-

_eratmmthe vaives have been shown and de-

sceribed as applied to a duplex engine. and
the invention consists in part of features in
such construetions, it will be understood that
the Invention, broadly considered, is applica-

ble in other classes of engine and that the

rocker connected to the valves may be actu-

the valves by any suitable means, either from

the pistons of the dif

~In the preferred construction separate ex-

35

'4{)

45

o

- respective valves, and means for oscillating.
the rocker on one of its pivots for operating

55 the valves for admission and on the other

der, and a single valve at each end of ‘the
c}rlinder | controlling the admission and cut-

6o

- pivots, connections from the rocker to the

| frle Va

haust-valvesare employed; buttheinvention,

18 apphcable also in en-
oines of that well-known class in which a sin-.

ve controls the ELdIIlISSIOI] exhaust and

considered broadly, i

eut of

valve-movement may be used with valves of
different form and movement from those

shown and that many other modifications

may be made in the constructions illustrated

without departing from the invention, and I

am not to be limited to the exact form or ar-

rangement of any of the devices shown
WVhab 1 claim is—

1. The combination with an enﬂ‘me -¢ylin-

der, and a single valve at each end of the
cylinder eontmlluw the admission and cut-

off of the motor ﬂmd of a rocker hmfmﬂ* two

pivots, connections from the rocker to the

pivot for operating the valves for cut-off, sub-
stantially as described.

2. The combination w1th an en gine cylm-

oftf of the motor fluid, of a rocker having two

- respective valves, means for oscillating the

- for Opelamnn‘ the V::'LlVGS for eut-of

rocker on one of its pivots for operating the
valves for admission and on the other pivot
and sep-

These levers e ¢’ may be held
in this pomtmn by any other suitable means, |
~however, or the links: 17 may be detache_d
from the levers ee’and pivoted at fixed points

on suitable supports, the levers e then Swing-

erent cylinders in mul-
fiple-cylinder engines or by cams, eccentrics,
or other suitable devices in single engines.

1t Wlﬂ be. undelstood that my 1mpr0ved‘-

‘the motor fluid, of a rocker-
valves,a movable memberon which the rocker

the same, substantially as described.
3. The combination with an engine-cylin-

der, and a single valve at each end of the cyl-

11:1(1@1" COIltl‘OllIIﬁlﬂ' the admission r:md cut-off

of the motor ﬂl.lld of a rocker connec‘ted to-

the respective valves a movable member on

which the rocker is plvoted means for oper-
5

ating the movable member to oscillate the

| rocker foroperating the valves for admission,
‘and means for oscillating the rocker on its
pivot to the movable member for operating
‘the valves for cut-o
‘seribed. |

l"i

_substanmally as de-
4, The cOmbmatlon with an engine- cylm—

mder _0011131’*0111110' the admission and cut-off

of the motor ﬂuid,--_of a rocker connected to
‘the respective valves, a movable member on
~which the rocker is pivoted, means for oper-

ating the movable member to oscillate the

| rode;er for operating the valves for admission,

means for oscillating the rocker on its pivot to

| the movable member for operating the valves

for cut-off, separate exhaust-valves, and oper-

-ating connectmns between said valvesandthe

- movable member, substantially as deseribed.
ated for securing the required movement of |

5. The combmatlon with an engine-cylin-

der, and a single valve at each end of the cyl-
inder controlhnn* the admission and cut-o

the motor fluid, ofa rocker connected to the

respective va,lves-, a second rocker on which.
sald rocker 18 pivoted, means for actuating

sald second rocker to oscillate the first-men-

tioned rocker for operating the valve for ad-
‘mission, and means for oscillating the first-
- menmoned rocker on its pivot to 1]116 second
‘rocker for operating the valves fm" cut off
substantially as desceribed. l

6. The combination with an enwme cylmﬁ

Fof

. TO§

| 8.0' |

‘der, and a single valve at each end of the cyl-+

90

05

- YO0

der- and a single valve at each end of the cyl-
inder controlling_ the admission and cut-off of

the motor fluid, of a rocker connected to the
respective valves, a second rocker on which

said rocker is pwo‘oed ‘means for actuating
| said second rocker to oscillate the first-men-
‘tioned rocker for operating the valves for ad-
‘mission, means for oscillating the first-men-

tioned rocker on its pivot to the second rocker
for operating the valves for cut-off, separate

11O

115

exhaust-valves, and operating connections

between said exhaust-valves and said second

rocker, substantially as described.

7. The combination with an engine-cylin-

120

der and a single valve at each end of thecyl-
mder controlluw the admission and eut-off of.

connected to the

18 pwoted, actuating means having a pivotal
connection to the rocker for oselllatmn* sald
rocker on the movable member for oper atmﬂ'
the valves for cut-of

in a fixed position for the operation of the

valves without cut-off, and means for actuat-
| ing sald movable member- to oscillate the

T, said actuating means.
- being detachable a,nd adapted to be secured

125

130




4 | ' ' 609,953

rocker on its pivotal connection to the actu- | nections between each of said movable mem-

~ ating means for operating the valves for ad-

IO

20

mission, substantially as described.
S. The combination with two eylmdel s, and

& single valve at each end of each cylmder

eontrollmﬁ' the admission and cut-off of the
motor ﬂuid, of a rocker for each cylinder hav-
ing two pivots,separate connections from each
roeker to the respective valves of its eylinder,

and connections between each of said rockers
and the pistons of both of the cylinders for
oscillating the rockers on their respective piv-

ots for operating the valves for admission and |

cut-off, subst&ntlally as described. |
9. The combination with twoeylinders, r.’l:]ld

a single valve at each end of each eylmder:i

contlollmﬂ' the admission and cut-off of the

‘motor ﬂmd of arocker for each cylinder hav-
ing two pwots separate connections from each

rocker to the respective valves of its eylinder,

- ¢onnections between each of said rockers a,nd

- the pistons of both of the cylinders for osecil-

lating the rockers on their respective pivots

~ foroperating the valves for admission and cut-

25

30

.35

__ 40

45

off, and sepalate exhaust-valves and means

for operating the same.
10. The combination with two eylinders and

a single valve at each end of each cylinder |

contr 0L1nﬂ* the admission and cut-off of the
motor u1d of a rocker for each cylinder,
separate connectlons between the rocker of
each cylinder and the respective valves of its
cylinder through which each of said valves is
operated by said rocker for admission and cut-
off, and counnections between the rocker of
each cylinder and the pistons of both the cyl-
inders, all combined and operating to actu-
ate the valves of each cylinder through said
rocker by the piston of the other cyhndel to
admit the motor fluid and through the same
rocker by its own piston to cut off the motor
fluid, substantially as described.
11. The combination with two eylindersand
a single valve at each end of each cylinder
controlhnn* the admission and cut-off of the
motor -ﬂuid,. of a rocker for each cylinder,
separate connections between the rocker of

~ each cylinder and the respective valves of its

I 50

55
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cylinder through which each of said valves is
operated by smd rocker for admission™ and
cut-off, connections between the rocker of
each eylmder and the pistons of both the eyl-
inders, all combined and operating to actu-
ate Lhe valves of each cylinder through said
rocker by the piston of the other eylmder to
admit the motor fluid and through the same
rocker by its own piston to cut oft the motor
fluid, separate exhaust-valves, and means for
actuatmﬂ the exhaust-valves of each cylinder
by the plston of the other cylinder, substan-
tially as described.

12. The combination with twocylindersand

single valves controlling the admission and
eut—off of the motor ﬂmd of a rocker for each
cylinder connected to the respective valves

of its cylinder, a movable member for each

cylinder on which the rocker is pivoted, con-

-

bers and the piston of the other c¢ylinder, and
connections between each of said rockers and
the piston of its own cylinder, all combined
and operating to actuate the valves of each

cylinder by the piston of the othercylinder to .

admit the motor fluid, and by its own piston
to cut off the m0t01 ﬂu1d substantially as

described.
13. Thecombination with twocylindersand

single valves controlling the admission and
cut-off of the motor fluid, of a rocker for each

cylinder connected to the respective valves of

70
E
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1ts eylinder, a movable member for each cyl-

inder on which the rocker is pivoted, connec-

fions between each of said movable members
and the piston of the other c¢ylinder, connec-

tions between each of said rockers and the

| piston of its own cylinder, all combined and
| operating to actuate the valves of each cylin-
der by the piston of the other cylinder to ad- .
mit the motor fluid, and by its own piston to-

cut off the motor fluid, separate exhaust-
valves, and operating connections between

said valves and the movable members, sub-

stantially as described.

14, The combination with two ¢ylinders and
single valves controlling the admission and
cut-off of the motor fluid, of a rocker for each
cylinder econnected to the respective valves of
1ts eylinder, a second rocker for each cylinder
on which the irst-mentioned rocker is piv-
ofed, connections between each of said first-
mentioned rockers and the pistons of both the

cylinders, connections between each of said

second rockers and the pistons of the other
cylinder, and connections between each of
sald first-mentioned rockers and the piston of
1t8 own cylinder, all combined and operating
to actuate the valves of each c¢ylinder by the
piston of the other cylinder to admit the mo-
tor fluid, and by its own piston to cut off the
motor fluid, substantially as described.

15. The combination with two cylinders and

single valves controlling the admission and

cut-oft of the motor fluid, of a rocker for each
cylinder connected to the respective valves of
1ts cylinder, a second rocker for each cylinder
on which the first-mentioned rocker is piv-

Qo
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oted, connections between each of said first-

mentioned rockers and the pistons of both the
cylinders, connections between each of said
second rockers and the pistons of the other

120 -

cylinder, connections between each of said

first-mentioned rockers and the piston of its
own cylinder, all combined and operating to
actuate the valves of each cylinder by the
piston of the othercylinder to admit the mo-
tor fluid, and by its own piston to cut off the
motor fluid, and separate exhaust-valves and
connections between said exhaust-valves and
the second rockers,substantially as described.
- 16. The combination with a cylinder and a
valve at each end of the cylinder controlling
the admission and cut-off of the motor ﬂl.lld
of a movable member, rocker ¢ pivoted on
said movable member between the Valves,
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separate link connections between said rocker

and each of said valves, and means for ac-

- tuating rocker ¢ and movable member for

- IO

operating the valves through said rocker for
admission and cut-off, substa,ntlally as de-

scribed.

- 17. The combination with & eyhnder and a
valve at each end of the cylinder controlling
the admission and cut-off of the motor ﬂuid,.'

of rocker d mounted on the eylinder, rocker ¢
pivoted on said rocker d between said valves,

- a link connection between said rocker ¢ and

- each of said valves, and means for actuating

20

rockers ¢ and d for operating the valves
through rocker ¢ for admission and cut-off,
subsmnmally as described. |

18. Thecombination withacylinder havmﬂ‘

‘avalve at each end of the cylinder eontlollmﬂ*
- the admission and cut-off of the motor fluid

and separate exhaust-valves, of rocker d

- mountedon the cylinder, connections between
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‘single valves controlli
| cut-—off of the motor

said rocker d and the exhaust-valves, rockerc
pivoted on said rocker d between the valves,
a link connection between said rocker ¢ and

each of the valves controlling the admission

and cut-off, and means for actuatlno* rockers

¢ and d for operating the valves through .
rocker ¢ for admission and cut-off and for op-

erating the exhaust-valves through rocker d,
Substantially as described. -
19. Thecombination with a cylinder having
~a valve controlling the admission and cut-off.
of the motor fluid and a separate exhaust-
- valve, of a rocker provided with a block con-
neeted to thevalve controlling the admission

and cut-o

" and adjustable to vary the point

of connection between the valve connections
first-

and rocker, means for actuating said
mentioned valve for admission and cut-off
through said rocker, and means independent

of the adjustment of sald block for actuat-

ing said exhaust-valve substantmlly as de-

sellbed

"20. Thecombination with acylinder havmo‘
ing the admission and
md at opposite ends of
the eylinder, and separate exhaust-valves, of
a rocker provided with separate blocks con-
nected to the respective valves controlling
the admission and cut-o

vary the points of conneetion between the

valve connections and rocker, means for ac-
tuating the valves for admission and cut-oft

through said rocker and means independent

of the adjustment of said blocks for actuat-
ing the exhaust-valves substantially as de-

scribed.

21, The combination Wlth eyhnder A hav-

ff and adjustable to'

ing single valves controlling the admission

and cut-off of the motorflnid, of rocker ¢ hav-
ing adjustable connection-blocks 3, links con-

necting said blocks to the respective valves,

6o

and means for actuating said rocker ¢ for op- -

erating the valves for admission and cut-off

thwun'h said rocker Cs Substantld,lly as de--

scrlbed

9292. The combination with a cylinder having
smﬂle valves controlling the admission a,nd
cut- T of the motor f‘md at opposite ends of

the cylinder, of rocker ¢ mounted between
said valves, link connections between . said

rocker and the respective valves, and rocker

d on which rocker ¢ is pivoted at such point
that each of the valves 1s substantially sta-

‘tionary while the other valve is being oper-
T, snbstambla,lly.

ated by the rocker ¢ for cut-o

as described.

75

23, The combination witha cylinder h.‘:‘WlIl o

ing the admission- and
U.ld at opposite ends of

single valves control
eut—ofﬁ of the motor

the cylinder, of rocker ¢, link connections be-

tween said rocker and the respeetwe valves,

rocker d on which said rocker ¢ is pwoted

and by which the valves are operated for ad-
mission,
ing constructed and arranged to hold each of

md valves substantially StELth]lal y while the

said 1ockel s and link connections be-

380

rocker d is actuating the other valve for ad-

mission, substantmlly as deseribed.

24, The combination with a cylinder and au"
oscillating valve at each end of the cvhnder |
T and
cranks 12 on the valve- stems, of a movable;

contr 0111110 the admission and cut-o

member, rocker ¢ pivoted on said movable
member and means for actuating said mekel

0o |

95
¢ and smd movable member to Operate the.

valves for admission and cut-off throughsaid |

rocker ¢, substantially as described. |
25. The combination with a eylinder and an
oscillating valve at each end of the cyhndel

and

eontrolhnrr the ddmISSlOll and cut-o

cranks 12 on the valve-stems, of rocker d

mounted on the cylinder, rocker ¢ mounted

on said rocker d between the Va,lves single
links 13 connecting said rocker ¢ to the cranks

12, and means for actuating said rockels C,

d to operate the valves for admlssmn and cut--_.
off through said 1001{91 c, subst&ntmlly as de-

scllbed
In test1mony whereof I have hereunto set

my hand.in the presence of two 511bsor1b1nw-

witnesses,
- CHAS. C WORTHINGTON
Wltnesses |
ANDREW J. CALDW]]LL
- BoweN W. PIERSON,

100

105

I10




	Drawings
	Front Page
	Specification
	Claims

