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UNITED STATES PATENT OFFICE.

SAMUEL SMITH YOUNGHUSBAND, OF DARLINGTON,

'ENGLAND.

SLIDE-VALVE GEAR FOR ENGINES,

| _SPECIFIGATION forming part of Letters Patent No. 692,099, dated J anuary 28, 1902.

Application filed ey 21,1901, Serial No. 61,240,

(No model.)

1o ol whom it ma,y CONCer:

b

Beit known that I, SAMUEL SMITH YOUNG-.

HUSBAND, engineer, a subject of the King of
Great Bmtam 16516111:10' at Granville Teuace,

Woodlands 10ad Darlmﬂ‘ton in the county

of Durham, Hp Uland have 1nvented new and

~useful Imm ovements in Slide-Valve Gear for
Steam-Engines, of whlch the followmﬂ' is a

Qpemﬁcablon |
My invention relates to. expansion and re-

versible slide- -valve gear by means whereof a
truer and better m otinn 1s given to the valve.

In the valve-gear to which the present in-

- vention relates motion i1s transmitted from

the reversing or expansion link to the slide-

valve through an intermediate lever having

a pivotal connection with the die-block of the

link, the lever being connected by its' shorter

arm to the valve- rod and suspended by its
other arm from an arm or arms on the wemh-—

and connected parts being such that with a
given throw of eccentric the travel of the valve

shaft, the operation of the intermediate 16\761 |

is increased, so thiat the admission and cut-off

are more sudden In consequence of their tak-
ing place when the valveismoving at a higher

speed than would otherwise be the case.

My invention consistsofanimproved means
of connection with the expansion orreversing
link whereby the pivotal centers whereat the
link - suspension device and the rods of the
forward and backward eccentrics are con-
nected to the link are so situated that their
axes intersect the line traversed by the axial
center of thelink die-block in its movement
along the link-slot, the said pivotal centers

being carried not by the expansion-link it-

self, but by a pair of cheek-plates fixed to the

expansion-link at either side thereof, so as to

move as one together therewith. |
Referenceis to be had tothe accompanying

drawings, forming part of this specification,

wherein—
Figure 1 is an elevation showing the gen-

eral arrangement of the valve-gear as applied

toalocomotive, the gear being *‘linked up” to
the mid-position. Iig. 2 is an end elevation
of the reversing or expansion link and con-
nected parts, partly in section. Kigs. 3 and 4
are a side elevation and plan, partly in sec-
tion, of the valve -gear as adapted for a ma-
rine engine.

- Referring to the 'di:-awinb‘s,' a bare the een-
ters of the forward and backward eccentrics,

respectwel y, and c the crank-center. dis the
reversing or expansion link, and e e are two
cheek- plates one at either side of the link d

and rigidly secured thereto, so as to move

therewith as one by bolts or rivets f and dis-
tance-pieces which preserve a sufficient dis-
tance between the cheek-plates e and link d
for the passage between them of the vanous

~connections with the link.

The purpose of the cheek- plitte% e 1s to en-
able the gudgeons by which the link is sus-
pended and the pivotal connections of the
eccentric-rods with the link to have their

center lineof the link-slotorthelinetraversed
by the axial center of the die-block pin in'the
movement of the die-block along the link.
This position of the gudgeons enables a truer

60

axes in each case so placed as'to intersect the

70

and more even action to be given to the valve -

than if the eccentric-rods were coupled to the
link at the side thereof toward the (31&1111-
shaft as usual.

The cheek- plates afﬁxed to the link, as de-
Sellbed also admit of the use of a pair of
sSwWing links or carriers acting together as one
for supporting the expansion - link by gud-

geons so sitnated that theirecommon axial cen-

ter intersects the center line of movement of
the die-block pin, as above described, and
forms a compact arrangement by which the
weight of the gear is better supported espe-
cially in cases where the space is limited,as in
locomotive-engines having inside cylinders
and valve-chests. Thesaid cheek-platesecare
provided on the outside with gudgeons g for
the attachment of the carrier-links A, by
which the reversing or expansion link is sup-
ported from a fixed point 7, these gudgeons
being carried by countersunk or dished cen-

tral portions of the cheek-plates e, soas toen-

able sufficient length of bearing-surface of
the gudgeons and of the eyes of the links /

to be obtained without projection beyond the
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outer faces of the carrier-links, the rear faces

of the cheek - plates projecting correspond-
inglyinward as close as possible to the lever
» without touching it. The cheek-plates are

also provided on the inner side with gudgeons
7 for connection with the forked end of the
| rod k of the forward eccentric and with simi-
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- of a pair of arms 7, carried by the weigh-shaft
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lar gudgeons [ for connection with the forked
end of the rod m of the backward eccentric,
the combined link d and cheek-plates ¢ thus
supported being free to oscillate, but con-
strained tomove bodﬂ yonly tOWftI‘d and away
from the crank-shaft.

n 18 the die-block, fitted to slide in the slot
of the reversing or expansion link d and car-
rying a cross-pia o, forming a pivotal conneec-

tion with the die- block for the Intermediate
or valve-driving lever p, which is constructed
of two membels symmetrically placed at
either side of the link d and between the lat-

ter on the one hand and the cheek- plates

and eccentric-rod forks on the other hand.
This lever p is fulerumed at ¢ on the ends

s of the reversing - gear, whereby the Po-
51t10n of the die- block n'in the slot of link
d may be varied, as required, for ‘‘linking-
up” or reversing. This leverp extends be-

yond the die- block center o in the direction
- opposite to its pivotal center g, thus forming

a short arm, to which at point ¢ is eonnected

the forked end of the rod ¢ of the slide-valve.

In consequence of this point  being situated
at a greater radius from the center of motion
q of the lever p than is the point o at which
motion is applied to said lever p through the
eccentric-rods k£ m, cheek-plates e e, link d,
and die-block 7 the tr avel of the qhde-valve
will be greater than it would be if its rod u
were conneeted directly to the die-block cen-
ter o.

The ar ranﬂ'ement shown in Figs. 3 and 4
only differs from that shown in Flfrs 1 and 2
in that the different wearing partb are adapt-
ed (as usual in marine-engine practice) to be
adjusted for wear, and the foregoing descrip-
tion applies to both arrangements indiffer-

. ently.

Having now particularly described and as-
certained the nature of the said invention and
in what manner the same is to be performed,
I declare that what I ¢claim is—

1. In a link-motion, the combination with

the reversing or expansion link, of cheek-

plates fixed tothelink at opposite sides there-
of and at a distance therefrom and provided

with gudgeons for connecting the link-sus- ;

pension and eccenftric rods to the said cheek-
plates and link, said gudgeons having their
centers aually 1nt61‘b6(‘tln“‘ the. center line
of the link-slot, subst&ntla,llj as specified.

2. In a link- motlon the combination with
the reversing or eYDdHSIOH link, of cheek-
plates fixed t0 the said link at opposwe sides
thereof and at a distance therefrom, said
cheek-plates being g provided at the outer sides
thereof with a centml pair of gudgeons for
the connection thereto of link-suspension rods
pivoted to a fixed point, and at the other sides

thereof with pairs of gudgeonsfor connection |

692,099

thereto of the forked ends of the forward and
backward eccentric-rods respectively.

3. In a link-motion, the combination with
the reversing or expansion link, of the cheek-
plates fixed to the said link at 0ppos1te sides
thereof and at a distance therefrom, said

cheek-plates being provided at the outer sides

thereof with a eentml pair of gudgeons for

‘the connection thereto of link - suspension

rods, said gudgeons being carried by sunk
portions of the cheek-plates so as to afiord

‘the necessary length of bearing without ex-

ternal projection beyond the link-suspension
rods, and the cheek-plates being provided at
the other sides thereof with pairs sof gudgeons
for connection thereto of the forked ends of
the eccentric-rods.

4. In a link- motlon ‘the combination W1th
the reversing or expansion link, of cheek-
plates ﬁxed“to the said link at opposite' sides
thereof and at a distance therefrom, said
cheek-plates being provided at the one side
thereof with a central pair of gudgeons for
the connection thereto of link -suspension
rods pivoted to a fixed point, and at the other
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sideg thereof with pairs of end gudgeons for

connection thereto of the forked ends of the
forward and backward eccentric-rods respec-
tively,and of a valve-actuating lever having a
pivotal connection with a die- -block fitted in
theslotof the link, said lever being connected
at the one end to the valve-rod and fulerumed
attheotherendtoarmson a weigh-shaft where-
by the position of the die-block in the slot of
the link may be varied.

5. In a link-motion, the combination with
the reversing or expansion link, of cheek-
plates fixed to the said link at opposite sides
thereof and at a distance therefrom, said
cheek-plates being provided at the one side
thereof with a central pair of gudgeons for
the connection thereto of link -suspension
rods pivoted to a fixed point, and at the other
sides thereof with pairs of end gudgeons for
connection thereto of the forked ends of the
forward and backward eccentric-rods respec-
tively, and of a valve-actuating lever having
a pwotal connection with a dle-block fitted
in the slot of the link, said lever being con-
nected at the one end to the valVﬂ-md and
fulerumed at the other end to arms on a
weigh-shaft, the valve-actuating lever being
formed of two members acting together as one

-l and passing at either side of the link between

the link and the cheek-plates, the two mem-
bers of said lever being connected to the same
cross-pin In the die-block and pivotally con-
nected to a fork on the end of the valve-rod.

SAMUEL SMITH YOUNGIIUSBAND.

Witnesses:
JAMES JUDGE,
JAMES McGiLn CLARK.
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