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UNITED STATES PATENT OFFICE.

HENRY C. GRAY, OF LOUISVILLE, KENTUCKY.

' VALVE-GEAR FOR RECIPROCATING STEAM-EI\TGIN ES.

1,261,925.

Application filed Angust 21,1916,

7o all whom it may concern:
Be is known that I, Hexry C. Gray, of

Louisville, Jefferson county, Kentucky, have'

invented new and useful Lmprovements in
Valve-Grears for Reciprocating Steam-lin-
gines.

My invention relates to improvements in
that type of valve gear known as the Wal-
schaert valve gear, “wherein the movement
of the valve is effected both from the driv-
ing wheel and from the piston-rod. 1n the
Walschaert type of valve gear, the motion
of the piston-rod, through intermediate

means, modifies the motlon cerived from the

chlvmg shaft, so.as to produce what is
known as “lead.” The meaning of this term
will appear later. The “lead” produced by
the Walschaert valve gear remaing constant,
whether steam is - being admitted for the
full stroke of the piston, or a fractional part
thereof. This want of variation is a dis-
advantage, and one of the objects of the
present invention is so to modify-the Wal-

- schaert valve: gear, that the “lead” will vary,:

the variation belngj dependent upon -the

point at which cut-off is effected; that is,:

so that a different “lead” will be secured

when steam is being admitted during the
7 same;

full length of the stroke than is secured
when it is being cut off, and so that the
amount of “lead” will be variable accord-
ing to the part of the stroke at which cut-
off is effected.

The commonest application of this type of
valve gear is to steam locomotives of the
ordinary tvpe, having cylinders in which
pistons reciprocate, piston rods attached to

the pistons, and driving wheels revolving.
on shafts or axles, valves by which steam 1s:

admitted to the cylinders, and by which it
is cut-off, valve stems, and other féatures
in_common use on locomotives.

I attain the objects of my invention by
the mechanism illustrated in the accompany-
ing drawings in which—

Tigure 1 1s a side view of the meclnmsm

showi ing the cyhnder and the valve chest in’

cross-section.

Fig. 2 i5 an end view. of the hanger th
K }x showing the guides and Valve stem
in cross- sectlon

Specification of Letters Patent.

Patented Apr. 9, 1918.
Sexrial No. 116,023.

Fig. 3 is a side view of the apparatus,
whmh like Fig. 1, shows the cylinder and.
Unlike Fig. 1 it

steam chest in section.
shows the steam chest and cylinder broken
off at the front end, and shows the link,
later described, with the link bracket piece
removed. Fig. 3 also differs from Fig. 1
in that it replesents the piston at half
stroke, instead of showing the crank on
dead center, and also shows the link block.

Both in Tlo 1 and Fig. 3, for simplicity
and compac‘(ness. certain p‘uts are shown as
broken.

Fig. 4-is an enlarged view of the detail
adjacent to the point “where the combination
lever and the radius rod (later referred to)
are connected, with the guide pieces par-
hally cut away so as to show certain parts
they would hide. '

Fig. 5 is a side view of the guide blocks
later referred to, and Fig. 6 an end view

‘ thereof.

Fig. 7 is a top view of the valve-stem-cross-
head-driv ring-block, Fig: 8 an end view of
the top portlon of the same, Fig. 9 a side
view of the top portion of Sdﬂ'le Fig. 10 a
side view of the bottom p(,Itlon of same,
and Fig. 11 a plan of the bottom portlon of

Irig. 12 is an end view of one of the slides,
Fig. 13 a top view thereof, and Fig. 14 a

‘ elde view Ehereof

Fig, 15 is.an end view of the valve-stem-
Cross- hmd Fig. 16 a side view thereof and
Fig. 17 a uop view.

Similar figures refer to similar parts
throughout all of the views.

At s the cylinder, A? the piston adapted
to reciprocate therein, A® the piston rod,
At the cross-head, AS the connectmo rod
A", the cross-head ‘J'HIde, A7 -the cmnk, A
the eccentric cranlx A® the crank pin, AY
the driving shaft, in this casc the axle of the
driving wheeel of the locomotive.

Bt ig the eccentric rod, pivoted at B? to

_the eccentric crank AS and at B3, to the

foot, B*, of the link B®, which is pivoted at
the trunnion B%; B7is the link bracket piece,
which does not appe‘u’ in Fig.:8, this part
of the link structure having “heen removed
so as to show the block BS, which is adapt-
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point in the combination lever a displace-
ment which is equal to the displacement of
that point in the combination lever, meas-
ured with reference to the axis of the valve

stem ; that is, the movement of the valve stem
will be. equftl to that component of the mo-

tion of said point in the comhmatlon lever,
which is parallel to the axis of the valve.
stem. If the valve stem had been attached
to the end of the radius rod, and the block
occupied the position which it occupies in

‘TFig. 1, it is evident that the “lead” shown -

at C" Womd be different or would not emst
at all, the said “lead” being due, as an exami-
atlon of the drawing will show, to the i mcu-
nation of the cow nbination 18\761, that is, in

: the Walschaert type of v lee gear, depend-
- ence for the necessary “lead” is placed cn the
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.chine is put together.

of steam

combination lever to which the valve stem is
attached. In the ordinary type of Wal-
schaert valve gear, the motion of the valve
piston and valve stem is governed by some
one point of the combination lever to Whlch
it is attached, and the resulting “lead,” after

the apparatvs is once ad]usfed does not vary
at all. . No matter what the poeutlod of” the
block B# is; no matter whether steam is ad-
mitted during the full length of the stroke
or cut off at some intermediate point, the
“lead” will be the same. The amount of
the “lead” will, of course, vary with the ratio
which exists between two distances, to wit,
the distance from the center of the plvot B"’
where the combination lever is connected
with the lifik B2 and the center of the piv-
otal connection between the co'nblnabon

Tever B and radius rod B® on the one hand,

and on the other hand the distance measured
along the combination lever iromi the center
of smd pivot C* between radius rod and
combination lever and the point in the com-
bination lever which controls-the motion of
the valve stem C® In the ordinary Wal-
schaert type. of valve gear, these two dis-
tances ave fixed and invariable after the ma-
In the applicant’s
device, this ratio is made variable, as will be
seen, Lmouah the slide structure; which. is
z:.dapted to slide along the combination lever
and move with ‘same so that a clﬁange ocenr-
ring in the Pom‘mc)ﬂ of this glide structure
brings it about that the motion of the valve
stem corresponds to a new point in the com-
bination lev er, and produces a change in the
z,'ntio of the two distances before described.
in apphcant’s device, further, the shifting
(along the combination lever) of the sl ide
structnre from which the valve stem s actu-
L._Leaj 18 pmdvcud by the rlsmb or falling of
the suspended co.ltrolhno bar
or falling of 'which is broufrht ‘wbout throuOh
the fm(uuhon of the reversing lever- B,
which is ulso the agency by w hich the cut-off
is regulated. Therefore appli-
¢ant’s device furnishes a means by which one

“steam into the cylinder, and

“municated to the shide (%

+ B#7, the vising.

a8

motion of the reach rod will at the same time
produce a change as to the admission of
, a-change in the
amount of “lead” which is provided for.

With:reference to the manner in Which the

raising or lowering of the suspended con-
trol lmg bar B*7 actuates the shiding structure
which controls the motion of the valve stem
and the pointin the combination lever whose
motion controlsthe motion of the valve stem,
reference to Fig. 4 will show that a raising
of the suspended controlling bar B*, whien
slides in the valve stem-cross-head -driving-
block *, raises the p;n 0% and slides C“,
which will move in the slot C* in the side
wings of the cross-head C so that the mo-
tion of the combination lever, being com-
will opgrate
against the sides of the slot C* at a higher
point than before and therefore at a point
which is closer to the pivot point between
the radius rod and combination lever.

In the form of apparatus shown, the ad-
justment is stich that when the block B® is
at elther exfremity of the slot the motion of
the radivs rod has a maximum travel, and
steam will be- admitted to the cylinder
through the entire gtroke; when the block is
in either of these positions, the suspended
controlling bar is at its highest. This being

“true, the point in- the- combination lever

whose motion determines the motion of the
valve stem ig closer to the pivot pin-C* than
it will ever get otherwise. Therefore, when
the block is m either of these exireme posi-
tions the “lead” will be least. As the-block
is moved toward the pivot of the linh, the
limits of travel of the valve piston C° dimin-

~ish, and the steam is cut off before the stroke

is finished. It is evident that as the block
is moved toward the pivot of the link, the
controlling bar B
lead will be maximum at mid ! position.

The principal utility of “lead” in steam
engines consists first in the fact that it pro-
vides a cushioning effect against battering
by reciprocating parts at extreme positions,
the steam admitted in advance serving to
soften the thrust of the piston; and secondly,
in- gecuring & Luoe steam ogenmg duu“w
the period when the piston requires more
steam; that is, at the early portion of its

‘stroke, thus giving steam in the cylinder at

a h1ghur pressure than would be the case if
there had been no “lead.” The need for the
cushioning effect is greatest when the engine
is vuuning at high speed, and as the block,
when the engine is running at high Qpeed,
would not be placed or kept at the extreme
positicn at the bottom or +op of the link, but
at & point nearver the trunnion than the end
of the slot, the qpplicané’s device provides
the gre eater “lead” in that position of the
block in which greater- “lead” is desirable.
Experience has p’soved th(\ to mamtfun a
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direction of the axis of the valve stem, will

cause a motion of said eross-head equal to
said component.

3. In a valve gear for reciprocating steam

engines having a piston, principal shaft, and

a valve having stationary and movable parts,

the combination of aradiusrod, a combination
lever pivotally connected therewith, means
for driving said radius rod and regulating
the limits of travel of said radius rod, means
for communicating motion and force from
the piston to the combination lever, said
combination lever being forked near the
point at which it is pivoted to the radius
rod, slides, a rod connecting the same, a
valve stem fixed to the movable part of the
valve, o valve stem cross head fixed to said
valve stem and having slots in which the
connections of said slides are adapted to
move.

4, In a valve gear for reciprocating steam
engines having a piston, principal shaft,
and a valve having stationary and movable
parts, the combination of a radius rod, a
combination lever, pivotally connected there-
with, means for driving said radius rod and
regulating the limits of travel of said radius
rod, means for communicating motion and
force from the piston to the  combination
lever, a valve-stém-cross-head, movable parts,
slidable on the combination lever and
adapted to actuate the valve stem cross-
head, o controlling bar so formed and placed
as to engage said slidable movable part, and
determine the position thereof. said shift
rod being connected with the means of driv-
ing and regulating the radius rod.

5. In a valve gear for reciprocating steam
engines having a piston, principal shaft,
and a valve having stationary and movable
parts, the combination of a radius rod, a
combination lever pivotally connected there-
with, means for driving said radius rod and
regulating the limits of travel of said radius
rod. means for communicating motion and
force from the piston to the combination
lever, a slide structure adavted to move with
the combination lever and slide thereon, a
valve stem fixed to the movable part of the
valve, a valve stem cross head fixed to the
valve stem, said cross head having a slot of

such position and dimensions that as the

slide structure slides along the combination
lever, a portion of the slide structure will
slide in said slot, and so that any movement
of the slide structure which has a compo-
nent in the direction of the axis of the valve
stem, will cause a motion of said cross head
equal to said component and means for so
actuating said slide structure that any
change in the limits of travel in the radius
rod will produee a change in the position
of said slide structure with reference to the
combination lever. .

6. In a valve gear for reciprocating steam

S

engines having a piston, principal shaft, and
a valve having stationary and movable
parts, the combination of a radius rod,. a
commbination lever pivotally connected there-
with, means for driving said radius rod and
regulating the Iimits of travel of said rading
rod, means for communicating motion and
force from the piston to the combination

lever, said combination lever being forked

near the point at which it is pivoted to the
radius rod, slides, a rod connecting the
same, a valve stem fixed to the movable part
of the valve, a valve stem cross head fixed
to said valve stem, and having slots in which
the connections of said slides are adapted to
move and means for so actuating said slide
structure that any change in the limits of

-travel in the radius rod will produce a

change in the position of said slide struc-
ture with reference to the combination lever.
7. In valve gear for reciprocating engines

having pistons, principal shafts, valves and

valve stems, an eccentric crank, a pivoted
link, means for rocking said link as the eccen-
tric crank revolves, a block slidable in said
link, a radius rod pivotally connected with
said block, a lifting arm, means for connect-
ing said rod and lifting arm, a reversing
arm, a controlling bar shifting red, said
reversing arm being fixed to said lifting
arm, and pivotally connected at one point
with the reach rod, and at another with the
controlling bar shifting rod, a suspended
controlling bar pivotally connected with the
shifting rod aforesaid, hangers supporting
said suspended controlling bar, a combina-
tion lever, pivotally connected to the radius
rod, means for actuating said combination
lever from the motion. of the piston rod, a
structure slidable along the - combination
lever, means for connecting said structure

"with the valve stem so that any motion of

same along the axis of the valve stem will be
communicated to said valve stem, and means
for causing said slidable structure to move
along the combination lever according as the
suspended controlling bar rises or falls.

8. In a valve gear for reciprocating steam
engines, having pistons and principal shafts,
a radius rod, means for actuating same from
the principal shaft, a pivoted link, a block
movable therein, means for shifting the
position of said block, means for connecting
said block with the radius rod, means for
moving the suspended controlling bar so as
to vary its distance, within limits, from the
radius rod, said means being connected and
actuated so that the position of the control-
ling bar changes when the position of the
block changes, a combination lever pivoted
to the radius-rod, means for actuating said
combination lever- from the piston, means
for actuating the valve stem so that its mo-
tion equals the displacement of some point
in the combination lever so far as said dis-
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