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JOHN D. WILLIAMSON,

.t (AP PR T ) W QP TV T

JR., OF PHILADELPHIA, PENNSYLVANIA.

MECHANISM FOR OPERATING VALVES OF_ENGINES.

SPECIFICATION forming part of Letters Pa,tent No. 567 6'7’1 dated September 15, 1896.
A_ppheetmn ﬁled May 15, 1894, Serml Wo, 511,344, (No mudel.}

To all whom it may concermn:

Be it known that I, JOEN D. WILLIAMSON,
Jr., of the city and county of- Ph1lade1ph1a
in the State of Pennsylvania, have invented
a new and useful Improvementin Mechanism
for Operating Valves of Steam and other

Engines, which invention is fully set forth
| and illustrated in the following epeelﬁeetmn

and accompanying drawings. |

The object of this mventlon is Sufﬁewmly
indicated by its title above given. |

The invention will
tail, and then set forth in the claims.

In the accompanying drawings, Kigure 11s

a sectional view of a valve- opemtmw mech-

anism embodying my invention. FKig. 2is a

~ vertical cross-section taken through Iﬂﬂ' 1. at

20

25

the line ¢ b. Fig. 3is a vertical cross- seetlon
taken through Fw 1 at the line ¢ d. TFig. 4
1s a side elevatmn showing my 1111*@11‘[1011 a8
applied to a steam steering-engine. IFig. 5 1S

a view in plan of Fig. 4. 1‘1% 6 and 7 showy
in side and end elev ation, respeetlvely, en-

larged views of the valve- Opeletmﬂ mechan-
ism shown in Figs. 4 and 5, certain parts of
the steering-engine being omltted Ifig. 8
shows a modified form of valve- opemting

| meehamsm hereinafter described.

30

bearings in standards 2

35

40

- Figs. 1 andS
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In said figures the several parts are respec-
tively 111(110&136(1 by numbers, as follows:

The number 1 indicates a shaft carried in
, Figs. 4 and 5, and
provided for a pmtlon of its length with
screw-threads 3. Fitted to and Sunoundmﬂ
this screw-thr e&ded shaft is a long sleeve or
hollow rod 4, preferably ]_)IOVlded with a
orooved smfaee 5. At or near the central
pmt of said sleeve or nut the projections

forming the grooves are cut away and two

half-rings 6 are fitted in, asclearly shown in

ring 7, which derives movement from the
sleeve 4, is held in position between two

_ﬁ:z:ed eollale 3, secured to the sleeve 4, by

springs 9, Suppm ted andsliding upon rods 10,
secured to movable collars T1. The collars 11

are grooved so as to fitinto the grooves inthe
eleeves 4. Thering 7 can move 1ete1 ally over-

the entire wrooved surfaee of the sleeve 4

irst be described in de-

An annule,r casting or langed

until the springs 9 on one side of S.‘%le ring
are fully (,ompleSbed ‘The collars 11 are
held by said springs against the two half-
rings 6, and said collars can move no further

inward ly than theircentral pOSlth]lb of origi-

nal adjustment.

Any desired number of the springs 9 may

be used, distributed circumferen t1ally

In Flgs 4 to 7 the device above described:

is shown epphed to a steam steering-engine

for opemtuw the contlolhnn-valve ol the

same. Connected to the ring 7 is a forked
lever or pair of arms 12, Figs. 4, 6, and 7,
mounted wpon a short shaft 13, two stops 35

being provided for limiting the movement of
this lever.

- Connected to the lever 12 are two
connecting-rods 14, the other ends of which
are oonnected to a fmlled lever 26, which cor-
responds to the lever 12 and is mounted u pon
a long shaft 16. Secured to the shaft 16 are
the upper ends of two arms 15, the lower
ends of which are connected, by means of

links 27, to the valve-rod 28 of the valve 29

of the SLGC‘IID“ engine, as shown in Figs. 6
and 7. Said engineis pmmded with a drum-
shaft 17, carrying the usunal chain-drum 18,
and opemted from the cylinders 19 by con-

1 necting-rods 20, crank-shaft 21, and worm-

gearing 22. Said drum-shaft 17 has secured
to it a gear-wheel 23, which meshes with a
spur-pinion 24, secur ed to the sleeve or nut
4 surrounding ‘the shaft 1.

The shatft il may be provided with a hand-
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wheel, Fig. 6, for operating the same, or-sald

shaftmay be operated byany sheftmn or gear-
ing, or by any telemotor mechanism, Whethel
mechanical,electric, hydraulic,or pneumcttlc
- The opel atlon of the meehemsm above de-
scribed 1is as follows: If the shaft 1 be rotated
by the hand-wheel 30, or any other suitable
means connected theleto the screw-threads 3
thereon will cause the eleeve or nut 4 toslide
laterally, carrying with it the ring 7. This

strumentality of the lever 12, counected there-

to0, and the shaft 13, rods 14, arms 26, shafts 16,
arms 15, links 27, and valve-rod 28 open the .

controllmﬂ'—va,lve 29 of the steelmo -engine,

and thus ceuse said en gine t0 move the rudder

Qo0

‘movement of the ring 7 will, throuﬂ‘h the in-
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into the desired position. The valve is held
open until the movement of the steering-en-
gine causes the gear-wheel 23 on the drum-
shaft 17 to revolve the pinion 24. This rev-
olution of the pinion 24 will cause the sleeve
4, to which itissecured,to rotate on the screw-
threaded shaft 1 and move backward, thus
returning the flanged ring 7 and lever 12 to
their original pusitions and closing the valve
of the engine. Thesprings 9aremade strong
enough to effect the movement of the ring 7
in either direction. |

It 1s obvious that if the shaft 1 be rotated
in the opposite direction to that above de-
seribed the valve of the engine and also the
rudder will be moved in the opposite direction.

The mechanism herein described presents
theimportantadvantage of preventing break-
age of any of the valve connections should
the lever12 bring up against either of the stops
o9, or should the valve of the engine stick on
its seat or reach the end of its stroke while
the shaft 1 is revolving, as in such case the
ring 7 will cease its lateral movement, the
sleeve or nut 4, however, contin uing to slide
laterally until the springs 9 on one side or the
other of said ring, as the case may be, are
compressed. Said springs will thus prevent
breakage of any of the valve connections.
T'his construction also provides for the steer-
ing-wheel being put hard over to either side
when the rudder has been put hard over by
the engine, should the engine in thus acting
have moved the rudder in advance of the
hand steering-wheel; or should the action
of the hand-wheel hold the valve open after
the rudder gets hard over and before the hand-
wheel has turned its full number of turns to
either side the hand-wheel can still be re-
volved until it completes its full number of
turns by compressing the springs. In thiscase
the hand-wheel can be reversed from ¢ hard-
over,” in unison with a hard-over helm, to
““amidships” or any other reverse polint de-
sired.

In Fig. 8 a modification of my invention
1s shown in which the serew-threads on the
shalt 1 and also the hollow sleeve or nut 4
are dispensed with. Theshaft 1 is shown in
said figure as a plain rod, to which are keyed
the fixed collars 8. Connected to said shaft
or rod 1s one end of a lever 36, Fig. 8, ful-
crumed at the point 37. This lever may be
operated by hand, or it may be connected to
a rod leading from a telemotor or other ac-
tuating device, so as to impart reciprocating
motion to the shaft 1. A floating lever 31
has one end connected to the ring 7, itsother
end being connected to the piston-rod 19 of
the cylinder 19. The valve-rod 28 is con-
nected to the lever 31 at the point 32, two
Stops 50 being provided to limit the move-
ment of said lever. If theoperating-lever 36
be moved so as to impart reciprocating mo-
tion to the shaft 1 in the direction of the ar-
row f, the lever 31 will effect the movement

567,671

of the valve-stem in the same direction and
open the valve to admit steam into the eylin-
der 19*. The piston-rod 19 will thus be forced
in the direction of the arrow g, carrying with
it the lever 31 and valve-stem 28,and thereby
closing the valve. If in opening the valve
the lever 31 should bring up against one of
the stops 35 and the shaft 1 be still kept in
motion by the lever 36, one set of springs 9
will compress and hold the valve open until
the engine has moved the required distance
to close the valve. For example, with the
parts moving in the direction of the arrows,
Ifig. 8, the continued movement of the lever
o6 after the lever 31 has impinged against
the stop 35 will result in compressing the
springs 9 at the right-hand side, thus pre-
venting breakage of any of the parts.

It 1s obvious that the lever 36 may be sub-
stituted for the wheel 30, (shown in Fig. 6,)
in which case the movement of said lever
will impart reciprocating motion to both the
shaft 1 and the sleeve 4, and thus effect the
opening of the valve, the closing of the valve
being effected by the revolution of the pin-
ton 24, which will, as hereinbefore described,
cause the sleeve 4 to rotate on the screw-
threaded shaft 1 and move backward, thus
closing the valve of the engine.

The groove shown on the sleeve 4 and col-
lars 11 may be omitted, in which event the
spring-rods 10 may be provided with collars
29, Fig. 1,to prevent twisting of the springs 9.

I do not confine myself to the use of the
valve-operating mechanism herein deseribed,
In conjunction with a steering-engine, as said
mechanism may be used on engines employed
for other purposes, and in particular where
the motion for the work required is of an in-
termittent character. If it be used in con-
junction with a steering-engine, such engine
may be of any desired construction, operated
by any motive power.

Having thus fully described my invention,
I claim—

1. In a valve-operating mechanism, the
combination of areciprocating rod; a ring or
annular casting loosely mounted on said rod
SO a8 to slide thereon, and connected with the
valve; and a spring or springs on both sides
of said ring.

2. In a valve- operating mechanism, the
combination of a reciprocating rod; a ring
loosely mounted on said rod so as to slide
thereon and connected with the valve; fixed
and movable collars; and a spring or springs
between said collars on both sides of said
ring. |

3. In a valve - operating mechanism, the
combination of a reciprocating rod; a ring
adapted to slide thereon, and to be connected
with the valve; a spring or springs on both
sides of said ring; a pinion secured to said
rod; and a gear-wheel secured to a shaft and
meshing with said pinion.
~ 4. In a valve-operating mechanism, the
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combination of a reciprocating rod; a ring |

adapted to slide thereon and to be connected

with the valve; fixed and movable collars; a |

spring or springs on both sides of said ring;

a pinion secured to said rod; and a gear-
wheel secured to.a shaft and meshing with.

said pinion.

*

5. In a valve-operating mechanism, the

combination of a reciprocating rod; a ring

adapted to slide thereon and to be connected

with the valve; a spring or springs on both
sides of said ring; a lever connected to said
ring; a rod connected to said lever; and a
double-armed lever having one arm con-
nected to said rod and its other end to a
valve or valve-rod. | .

6. In a valve - operating mechanism, the
combination of a reciprocating rod; a ring
adapted to slide thereon and to be connected
with the valve; a spring or springs on both
sides of said ring; a pinion secured to said
rod; a gear-wheel secured to a shaft and

meshing with said pinion; a lever connected:

to said ring; a rod connected to said lever;
and a double-armed lever having one end

- connected to said rod and its other end to a
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valve or valve-rod. -
7. In a valve-operating mechanism, the
combination of arotaryscrew-threaded shatt;

a sleeve or nut surrounding said shaft; and a
ring or annular casting adapted to slide on

said sleeve and to be connected with the
valve. | |

8. In a valve-operating mechanism, the
combination of arotaryscrew-threaded shatt;
a sleeve or nut surrounding sald shatft and
provided with a grooved surface; and a ring

| adapted to slide on said sleeve and to be con-

nected with the valve. | | |

9. In a valve-operating mechanism, the
combination of arotary screw-threaded shatt;
a sleeve or nut surrounding said shaft; a
ring adapted to slide on said sleeve and to be
connected with the valve; and springs on
both sides of said ring.

10. In a valve-operating mechanism, the

combination of arotary screw-threaded shatt;
a sleeve or nut surrounding said shait; a
ring adapted toslide on said sleeve and to be
connected with the valve; fixed and movable

collars; and springs between said collars on

both sides of said ring. -

11. In a valve-operating mechanism, the
combination of arotaryscrew-threaded shaft;
4 sleeve or nut surrounding said shaft and
provided with a grooved surface; a  ring

adapted to slide on said sleeve and to be con-

nected with the valve; and two half-rings
between said ring and sald sleeve.

12. In a valve-operating mechanism, the
combination of a rotary serew-threaded shaft;
asleeve ornutsurrounding said shatt and pro-
vided with a grooved surface; aring adapted
to slide on said sleeve and to be connected
with the valve; a spring or springs on both

sides of said ring; and two half-rings between
said ring and said sleeve. - S
13. In a valve-operating mechanism, the

combination of arotaryscrew-threaded shatt;

asleeve or nutsurrounding said shaft and pro-
vided with a grooved surface; aring adapted
to slide on said sleeve and to be connected
with the valve; fixed collars secured to said

sleeve; movable collars provided with grooved

surfaces; and springs between said collars on
both sides of said ring.

70
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14. In a valve-operating mechanism, the i

combination of arotary screw-threaded shait;
a sleeve or nut surrounding said shaft; aring
adapted to slide on said sleeve and to be con-
nected with the valve; apinionsecured tosaid

sleeve; and a gear-wheel secured to a shatt

and meshing with said pinion.

15. In a valve-operating mechanism, the
combination of arotary screw-threaded shaft;
asleeve or nut surrounding said shaft and pro-
vided with a grooved surface; a ring adapted
to slide on said sleeve and to be connected

8o

with the valve:; a pinion secured to sald -

sleeve; and a gear-wheel secured to a shaft
and meshing with said pinion.

16. In a valve-operating mechanism, the

combination of a rotary screw-threaded shaft;
a sleeve or nut surrounding said shaft; aring
or annular casting adapted to slide on said
sleeve and to be connected with the valve;
springs on both sides of said annular casting;
a pinion secured to said sleeve; and a gear-
wheel secured to a shaft and meshing with
said pinion.

17. In a valve-operating mechanism, the
combination of arotary serew-threaded shaft;
a sleeve or nut surrounding said shaft; aring
adapted to slide on said sleeve and to be con-
nected with the valve; fixed and movable col-
lars; springs between said collars on both
sides of said rings; a pinion secured to said
sleeve; and a gear-wheel secured to a shatt
and meshing with said pinion.

18. In a valve-operating mechanism, the
combination of a rotary screw-threaded shatt;
asleeveornutsurrounding said shaftand pro-

vided with a grooved surface; aring adapted

to slide on said sleeve and to be connected
with the valve:; fixed collars secured to said
sleeve; movable collars provided with grooved
surfaces; springs between said collars on both
sides of sald ring; a pinion secured to sald
sleeve; and a gear-wheel secured to a shaft
and meshing with said pinion. _

19. In a valve-operating mechanism, the
combination of a rotary secrew-threaded shaft;
asleeve or nut surrounding said shaft; aring
adapted to slide on said sleeve and to be con-
nected with the valve; springs on both sides
of said ring; a lever connected to sald ring;
a rod connected to said levery and a double-
armed lever having one arm connected to said
rod and its other arm to a valve or valve-rod.

20. In a valve-operating mechanism, the
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combination of a rotary secrew-threaded shaf b;

asleeve or nut surrounding said shaft; ar 111n
adapted to slide on said fsleem and to be COn-
nected with the valve; springs on both sides
of said ring; a pinion secured to said sleeve;

a gear-wheel secured to a shaft and :meshmﬁ
with said pinion; a lever connected to sald

ring; a rod connected to said lever; and a

double-armed lever having one arm connected
to said rod and its othel arm to a valve or 10
valve-rod.

JOIUN D. WILLIAMSON, JR.

Witnesses:
C. WESLEY RUFFELL,
W‘ILLIAW D. CLoups.
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