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1o all whom it may concern:

Be 1t known that I, Hexry F. STaw, of
Boston, in the county of Suffolk and State of
Massachusetts, have invented certain new
and useful Improvements in Valve-Gears,
of which the following is a specification.

This invention relates to a variable cut-off
and reversing valve gear for engines,

One object of the invention is to provide
a valve gear that is simple; that is acdapted
to operate quickly to allow free admission
at the beginning and produce a dwell to-
ward the end of each stroke to allow a free
release; and that is adapted to produce equal
cut-off from each end of the cylinder at any
cesired adjustment of the reversing lever.

A further object of the invention is to
provide a valve gear that is easily manipu-
lated by the operator when the engine 1is
runmng; that is so constructed that only a
comparatively small pressure is thrown on
the link-block when the engine is running ;
and that when applied to a locomotive op
traction engine is unaffected by vibration
prociuced by running over tracks or uneven
surfaces.

A Turther object is to provide a valve gear
that is of licht and durable construction,
unailected by the wear of connecting rod
bearings, and adapted to be attached to the
engine frame in position where all the parts
are readily accessible.

With the above objects in view, the 1n-
vention consists in the valve gear hereinaf-
ter described and claimed, the advantages
of which will be obvious to those skilled in
the art from the following cleseription.

In the accompanying drawings Figure 1
1s a sectional side elevation of g portion of
a locomotive with the valve gear in full
gear forward and the crank pin on the lower
quarter; Ifig. 2 is a similar view with the
crank pin on the rear dead center: f1ig. 3
1S a transverse, sectional elevation talken
through the center of the cress-head pin and
the link; Tg. 4 is a tragmentary plan view
on an enlarged scale of the cross-head, link
and connecting parts; Fig. 5 is a sectional
plan view taken on the line 5—35 in T 12, 6;
Fig. 6 is a fragmentary sectional elevation
of the parts shown in Fig. 4: I 10, 7 1s a
diagrammatic view showing the positions of
the parts when the steam-admitting port is
wide open; and TFig. 8 is a diagrammatic
view showing the positions of the parts
when the crank is at the corresponding dis-

tance above the center at the other end of

the stroke.

As 1llustrated in the drawings, the valve
gear 1s applied to a locomotive comprising a
cylinder 1 having a piston 2 secured to a
piston rod 3 which is attached to a cross-
head 4. The cross-head 4 is mounted to slide
on guides 5 and 6, and is provided with a
wrist pin 8 which is journaled to rotate
therein and is keyed to one end of a main
rod 10, or otherwise secured thereto, so that
1t may be oscillated thereby. The other end
of the main rod 10 is connected to the crank
pin 12 on the crank 14 of the driving
wheel 15.

A steam chest 16 is mounted upon the cyl-
inder 1, and is provided with ports 17 and
18, which register with the front and rear
ports 19 and 20, respectively, of the cylinder.
A piston valve 22 is mounted to reciprocate
within the steam chest, and its enlarged ends
23 and 24 fit the bushings 25 and 20, respec-
tively, in which the ports 17 and 18 are
formed, and they control the passage of the
steam through said ports. The valve is ar-
ranged for outside steam admission, and as
shown in Fig. 1, when the crank pin 12 is
in 1ts quarter position the inner edges 28
and 29 of the enlarged heads or ends 93 and
24 are line and line with the inner or ex-
haust edges 30 and 31, respectively, of the
ports 17 and 18. An exhaust passage 32, of
usual construction, is provided. Although
the valve is shown as arranged for outside
acdmission of steam, it is to be understood
that the valve gear is equally applicable for
use with the valves arranged for inside
steam admission. IFurthermore, the valve
18 not limited to the positions shown, but
may be arranged for pre-admission.

The valve 22 is provided with a valve
stem 34, which is pivotally connected to a
block 35 mounted to slide upon a bar or sup-
port 36 carried by the end of the steam chest

h The

and the frame 37 of the locomotive.
movements of the valve are governed by a
lmk 42, which is composed of two outer sec-
tor-shaped plates 44 and 45, and an inter-
mediate sector-shaped plate 46 having an
arcuate slot 47. These plates are bolted to-
octher,
with, or is secured to, the wrist pin 8, so
that 1t will be oscillated by the main rod
and will reciprocate with the cross-head.
Lhe plate 45 is formed with a stud 48 hav-
g its outer end journaled in a yoke 49 ex-
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tending laterally from the cross-head. A
nut 50 is threaded upon the outer end of the
stud 48 and bears against the outside of the
voke 49 to hold the parts in proper position.

Mounted to slide in the arcuate slot 47 1s
a link-block 52. The link-block is pivoted
upon a pin 53 having its ends mounted 1n a
forked link or lifting bar 54, which straddles
the plate 46. A stud 56 projects laterally
from the lifting bar 54, and Is received 1n
an elongated slot 57 formed in a crank arm
58, which is on one end of a rocker shatt 59
jonrnaled in a link or bar 60. "The link 60
is pivoted at one end upon the stud 48, and
ot its other end it is pivotally connected at
69 to a U-shaped lever 64, which may be
termed the lap lever. The parallel arms of
the lap lever 64 ave fulerumed on a pin 65,
carried by an arm 66 of a bracket 67 secured
to the underside of the support 20. The lap
lever is so proportioned that it Just works
oft the lap between the two extreme posi-
A rocker arm 68 1s
secured to the other end of the rocker shatt
59 and is pivotally connected to one end of
a short link 69, the other end of which 1s
pivotally connected to the lower end of a
lifting link 70. The upper end of the lit-
ing Iink or rod 70 is pivotally counected to
the horizontal arm of a bell-crank lever 71
fulerumed at 72 in a block 73 mounted on
the engine frame 37. The vertical arm of
the bell-erank lever is pivotally connected
to one end of a reach rod 75, the other end
of which is pivotally connected to the re-
versing lever 76, fulcrumed at 77, and co-
operating with the toothed sector 78. By
moving the veversing lever forward and
hackward the link-hlock 52 can be lowered
or raised to vary the position of the latter
with respect to the center of cscillation of
the linlk 42. and thus vary the extent of
movement of the Hink-block. The lLifting
har 54 is also forked at its other end and
pivotally connected at 80 to a lever 82, which
may be termed the port lever, as this lever
determines the extent to which the ports are
nncovered. The port lever is fulerumed at
St on the lap lever 64, and is provided with
an elongated boss 85 at its upper end, which
is pivotally connected to one end of a hnk
36, the other end of which is pivotally con-
nected to the block 85, The port lever 1s
widened at its upper end and provided with
an arcuate slot 87 through which the pin 65
DAESES.

TWhen the reversing lever is in middle
nosition, the link-block 52 isin itsmiddle po-
sition, so that when the link 42 1s oscillated
the bloek has no effect upon the valve, and
althongh the valve is reciprocated the ex-
tent of its movement is not suilicient to open
cither of the ports. The pivotal points 62
and 80 of the lap and port levers, respec-
tively, are brought into registry, and these

079,212

two levers will oscillate in unison when the
cross-head is reciprocated. “L'he parts are 80
proportioned and the pivotal pomt 65 of
the lap lever 64 is so located that when the
cross-head moves from one extreme position
to the other the valve is moved double the
outside lap, that is, double the distance
which the outer ends of the heads 23 and 24
project beyond the outside steam line ot the
ports 17 and 18, respectively, when the valve
is in middle position, as shown in Iig. 1.
When the crank pin 12 1s on the quarter, as
shown in Fig. 1, the inside edges 28 and 29
of the valve 22 are line and line with the
inside or exhaust edges 30 and 31 of the
ports 17 and 18, respectively, both ports
being closed. In the present Instance it
will be considered that the ports 17 and 18
are one and a half inches wide, and the out-
side lap of the valve at each end 1s an
inch and a quarter. As the engine moves
forward the crank moves toward the rear
dead center, as shown in Fig. 2, the lap at
the rear end of the eylinder has been removed
thus bringing the va.

lve ready for admission
and the port 17 is uncovered an inch and a
quarter. Thus the engine is ready to take
steam at the rear port 18 and is exhausting
through the front port 17. When the crank
pin is moved up to the position shown mn
Fig. 7, that is, about twenty degrees, the
rear port 18 is wide open and the exhaust
port is also wide open. Thus it will be

seenn that a comparatively slight movement
100

of the crank from the dead center throws the
steam admitting port wide open and gives
a free admission at the beginning of the
ctroke and also allows a free exhaust. 1n
this connection it will be observed that when
the crank pin moves across the dead center
line the main rod has considerable angular
movement, while the cross-head has only a
slight motion of translation. "the angular
movement of the main rod determines the
oscillation of the link, and this in turn de-
termines the throw of the link-block, the
oxtent of the motion of the link-block being
also determined by its distance from the
conter of oscillation of the link. The eftect
upon the valve of wear of the crank pin
hearings is practically negligible since the
first effect of the lost motion is to vary the
extent of oscillation of the wrist pin, and
this slight variation is applied to the long
arm of the levers which move the valve, so

that the effect on the short arm is practically

nothing. After the crank pim leaves the
position shown in ¥ig. 7 and until 1t nearly
reaches the upper quarter the valve is caused
to diwell, that is, there is practically no
movement of the valve during this time and
the steam admission continues freely, the
exhaust being also open teo allow free re-
lease. When the crank pin arrives at the
upper quarter the steam 1s cut off and the
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valve is line and line with the exhaust as
shown 1n Tig. 1. The difference in the
speecl of the cross-head during the rear half
of the stroke as compared with that cluring
the front half may be compensated for by
proportioning the lengths of the levers so
as to cause the valve to be set slightly back
on the tront half of the stroke and thus re-
tard 1t sufliciently to have the ports opened
tor steam admission uniformly at each end.
When the crank pin is moved over to the
pesition shown in Fig. 8, the port 18 is open
slightly to exhaust, and the port 17 is closed
against admission of steam. '

One purpose of placing the link upon the
cross-head is to increase the leverage by
having the link-block attached to the long
arm ot the lever which moves the valve, so
that when the engine is running and the
reversing lever is moved up toward the mid-
dle position there is only a small amount of
pressure upon the Iink-block, and the revers-
g lever can be easily manipulated. The
ratio of the lengths of the arms of the re-
spective levers can be varied as desired in
accordance with the length of stroke, length
of main rod and width of ports. By the
present arrangement of one and one quarter
inch lap and the quick removal of the lap
just previous to the beginning of the strolke,
the exhaust port is opened an inch and a
quarter thus giving a free release.

While T have illustrated and described a
preterred embodiment of the invention, T
am aware that many modifications can be
made therein by any person skilled in the
art without departing from the scope of the
imvention as expressed in the claims. There-
tore I do not wish to be limited to all the
cetails of construction shown and deseribed,
but

What T claim is+—

1. In a variable cut-off valve gear for en-
gines, the combination with a valve, a cross-
heac and a main rod connected to the cross-
head: of a link carried by the cross-head
and oscillated by the main rod, a link-
block slidably mounted on the link, con-
nections between the link-Dblock and the
valve, and a reversing lever operatively con-
nected to the link-block.

2. In a variable cut-off valve gear for
engines, a valve, a cross-head and a main
rod, in combination with a link carried by
the cross-head and oscillated by the nain
rod, a Iink-block slidably mounted on the
Ik, a lap lever operatively connected to
the cross-head, a port lever pivotally mount-
ed on the lap lever and operatively con-
nected to the valve and to the link-block,
and a reversing lever operatively connected
to the link-block.

-

&

3. In a variable cut-off valve gear for en-
gines, the combination with a valve, a cross-
head and a main rod, of a link carried by
the cross-head and oscillated by the main
rod, a lik-block slidably mounted on the
link, a bar pivotally connected at one end
to the cross-head, a lap lever pivotally con-
nected to the bar and fulerumed at a fixed
pomnt, a lifting bar pivotally connected to
the link-block, a port lever pivotally con-
nected to said lifting bar and fulecrumed on
sald lap lever, connections between the valve
and the port lever, and a reversing lever op-
eratively connected with the link-block.

4. In a variable cut-off valve gear for en-
gines, the combination with a valve, a cross-
head and a main rod, of a link carried by
the cross-head and oscillated by the main
rod, a link-block slidably mounted on the
link, a bar pivotally connected at one end

to the cross-head, a lap lever pivotally con-

nected to the bar and fulcrumed at a fixed
powt, a lifting bar pivotally connected to
the link-block, a port lever pivotally con-
nected to said lifting bar and fulerumed on
said lap lever, connections between the valve
and the port lever, and a reversing lever
operatively connected to the lifting bar.

5. In a variable cut-off valve gear for en-
oines, the combination with a valve, a eross-
head and a main rod, of a link carried b
the cross-head and oscillated by the main
rod, a link-block slidably mounted on the
Iink, a bar pivotally mounted on one end
and moving with the cross-head, a lifting
bar connected to the link-block, a rocker
shaft journaled in said first mentioned bar,
a reversing lever operatively connected to
sald rocker shaft, operative connections be-
tween said rocker shaft and said lifting bar,
a lap lever pivotally connected to said first
mentioned bar, a port lever fulerumed on
the lap lever and pivotally connected to
said lifting bar, and connections between
the port lever and the valve.

6. In a variable cut-off valve gear for en-
o1nes, the combination with a valve, a cross-
head and a main rod, of a link carried by
the cross-head and oscillated by the main
rod, a link-block slidably mounted on the
Iink, a lap lever connected to the cross-
nead, a port lever operatively connected to
the link-block and to the valve, and a re-
versing lever operatively connected to the
hink-block.

In testimony whereof I have affixed my
signature, in presence of two witnesses.

HENRY F. SHAW.

Witnesses:
Wirrrasx J. Seeri,
Jor~ J. RerLy.
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