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UNITED STATES PATENT OFFICE,
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Application filed September 29, 1909.

To all whom & may concern:

Be it known that I, Ropert Eaton, a citi-
zen of the United States, residing at Lalke
City, in the county of Wabasha and State of
Minnesota, have invented new and useful
Tmprovements in Variable Cut-Offs, of
which the following is a specification.

This invention relates to improvements
in variable cut-offs for the steam engines of
stern and side wheel steamboats. -

The object of the invention is to provide a
simple and effective construction of bal-
anced-valve cut-off which controls both the
admission and exhaust valves and may be
readily adjusted to vary the point of cut-off.

The invention consists of the features of
construction, combination and arrangement
of parts hereinafter fully described and
claimed, reference being had to the accom-
panying drawings, in which:—

Figure 1 is a side elevation, partly in sec-
tion, of an engine ¢ylinder and valve mecha-
nigm embodying my invention, showing the
parts in position of opening one admission
valve end and the exhaust valve associated
with the other admission valve. Fig. 2 is a
vertical transverse section of the same. Fig.
3 is a view showing a modified form of ad-
mission valve. Hig. 4 is a view showing a
modified type of valve mechanism. HRigs. &
and 6 ave sectional views of another modi-
fied form of admission valve. Fig. 7 is a
view of the oscillating fork and rocker arm.

Referring to the drawings, 1 designates the
engine cylinder and 2 the piston operating
therein. 3 is a rock shaft forming a part of
the engine mechanism and carrying crank
arms 4 and 5.

At each end of the cylinder 1 is an ad-
mission valve chest or casing 6 and an ex-
haust valve chest or casing T arranged dia-
metrically opposite each other. In the chest
6 operates a puppet valve 8 controlling a
steam adinission port 9 leading to the cyl-
inder. The valve is movable outwardly to
open the port and is provided with an in-
wardly projecting stem 10 connected at its
outer end with a cross head 11 movable in a
guide 12. Mach cross head 11 carries a con-
tact roller 13, and a spring 14 connects the
two cross heads 11 and operates to move the
valves inwardly and normally hold them
closed.

In each casing 7 is an outwardly movable
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valve 7’ controlling the adjacent exhaust
port 15 and its stem 15" projects beyond the
chest and is connected with a reciprocating
yoke 16 surrounding the chest. A spring
17 connects the yokes 16 of the two valves 7
and acts to move said valves inwardly and
hold them normally closed. To the inner
ends of the yokes 16 are connected alined
rods 18 movable in guides 19 fixed to the
cylinder. The valves all work in a direc-
tion parallel with the axis of the cylinder
and the stems 10 of the valves 8 and rods
18 connected with the valves 77 are disposed
regpectively in longitudinal alinement, as
shown.

A yoke or rocker member 20 preferably
but not necessarily surrounds the cylinder
and is provided at diametrically opposite
sides with hubs or sleeves 21 mounted to
oscillate on studs 22 projecting from oppo-
site sides of the cylinder. One of said
sleeves 21 is elongated and has keyed there-
to a rocker arm 23 extending above and
below said sleeve and provided with spaced
plates 23* connected by upper and lower
cross pins or bolts 23° and 23° and forming
a guideway 23 for the passage of the end of
a rod 24 extending from and pivotally con-
nected with the erank 4. The rod 24 actu-
ates a fork or reverse hook 25 pivolally con-
nected in practice at its lower end as at 25*
with some suitable part manually-operable
reversing mechanism, (not shown) and hav-
ing diverging arms forming forked portions
25° and 25¢ to respectively receive and en-
gage the bolts 28° and 23°. The lower end
of the yoke 20 carries a contact roller or de-
vice 26 arranged between the rods 18, by
which on the opposite rocking motions of
said portion of the yoke the valves 7’ will
be alternately opened. In the present in-
stance, I have shown the fork arms 25¢ con-
nected at their lower divergent ends and
carrying the pivot member 25* and in en-
gagement at the angle of intersection of
their upper convergent ends with the pin 23¢,
from which it will be apparent that motion
will be transmitted to the rocker arm 23
below its pivot to operate the exhaust valves
properly when the engine is working in one
direction. By simply shifting the pivot
point 25* to a higher point on the frame the
fork portion 25 may be shifted into en-
gagement with the pin 23" to transmit mo-
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tion to the rocker arm above its pivot,
whereby the exhaust valve gearing wiil be
set to properly operate the valves when the
engine is running in the reverse direction.
TFrulerumed upon the upper portion of the
yoke are two valve actuating levers 27 ex-
tending longitudinally in each direction from
their common pin in the center between
the contact rollers 18 and cut out at their
ends to provide shoulders 28 to engage said

rollers, and also cut away at their lower

edges so that they may be lifted out of con-
tact with the rollers at any part of the stroke
of travel of the yoke. Extending upwardly
from said lever in convergent relation are
arms or projections 29 carrying headed studs
or bolts 30 which are slidably and pivotally
engaged by longitudinally slotted links 31.
These links 31 are carried by and pivotally
connected with a block or collar 32 slidably
mounted on an arm 33 projecting from the
upper portion of a yoke or rocker member
34 arranged outside of the yoke 20, which
yoke 34 1s provided with hubs or sleeves
35 to rock or oscillate on the sleeves 21 of
the said yoke 20. A rod 36 connects the
yoke 34 with the rocker arm 5, by which
said yoke is oscillated in a direction longi-
tudinally of the cylinder.

It will be seen from the foregoing de-
scription that as the rocker arm 4 travels
back and forth, motion will be transmitted
to the yoke 20 and to the valve actuating
levers 27, which rock upon their fulerums
and are controlled by the connections be-
tween the same and the collar 32 to alter-
nately bring their shoulders or engaging
ends into contact with the rollers 13 of the
valve stems 10 to alternately open the ad-
migsion valves 8 on their reverse movements,
the yoke 20 acting upon the opening of the
admission valve at each end of the cylinder.
The rocker arm 4 is arranged to have the
same 1movement as an eccentric set on the
quarter with the crank shaft, from which
it is apparent that in the position of the
parts shown in Fig. 1 the admission valve
at one end of the cylinder and exhaust valve
at the opposite end of the cylinder are just
ready to be opened. From this it will also
be apparent that both the exhaust and steam
valves start operations when the engine is
on the center, so that the valves will operate
on full strokes.

The cut-off is controlled by the action of
the voke 84 driven by the rocker arm 3,
whose motion is the same as that given by
an eccentric set exactly on the center with
the engine crank, which yoke actuates the
links 81, to control the action of the levers
27, as will be readily understood. As said
yoke 34 travels back and forth, the links 31
engage the studs 30 and adjust the levers 27
to operate the valves 8 at various points of
the stroke of the engine, which may be regu-
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lated according to the position of the collar
32 on the arm 33. In practice, a suitable
lever mechanism and locking means there-
for is provided to adjust the collar 32 and
lock the same in adjusted position to in-
crease or decrease the effective length or
range of action of the links 31 in actuating
the valves for the cut-off action at any
point in the engine stroke. If desired, the
arrangement may be such as to open and
close the valve at some point other than
when the engine is on the center, so as to
give a lead on either the steam or the ex-
haust and also a position to give compres-
sion, which may be found desirable under
some conditions. As the yoke 20 travels
back and forth as described above, it car-
ries projection 33 in proper time and rela-
tion to the travel of the engine piston so
that, sliding the block 32 to different posi-
tions on the projection 33, shortens or
lengthens, as the case may be, the distance be-
tween the pivots of the links and the studs
30 and consequently the links 31 withdraw
the levers 27 from contact with rollers 13
at various points of cut-offs, as desired.

In Fig. 8 of the drawings I have shown
the admission or steam valve 8 provided
with spaced annular flanges 8" engaged by
the forked lower end of an infermediately
pivoted rod or lever 37 which extends up-
wardly into an auxiliary chest or casing 38
and is there pivotally conmected with the
inner end of a rod or stem 39 sliding through
a stuffing box 39* and which is designed to
be operated in the manner shown in Fig. 1
by the actuating lever, which in this case
must be adapted to pull the stem inwardly
for the valve opening movement.

In the modification shown in Fig. 4 the
admission valve 8 is arranged to slide in-
wardly on its open movement and the roller
18 at the inner end of the valve stem is
adapted to be engaged by a hook 40 on the
adjacent end of the valve operating lever
277, it being understood that with this con-
struction of parts the spring 14 moves the
admission valve outwardly to clesed posi-
tion while the hooked end of the lever holds
the valve iwwardly to open position. The
parts may thus be constructed and arranged
to move the valve either inwardly or out-
wardly for the opening movement.

In the modification shown i Figs. 5 and
6 the valve 8 is of the construction shown
in Fig. 3, but its flanges 8" are engaged by
a fork 41 mounted on a vod or stem 42 ex-
tending at rvight angles to the valve and
outward through a stuffing box 43, the outer
end of the rod being provided with a crank
44 for connection with the rod 39.

It will be seen from the foregoing descrip-
tion that my invention provides a simple
and effective type of balanced variable cut-
off valve mechanism which is efficient in
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operation and may be readily adjusted for
a cut-off at any point in the stroke of the
engine.

I claim —

1. In a variable cut-off, a valve, a vocking
member, a valve actuating device fulcrumed
thereon, a second rocking member, and a
longitudinally adjustable connection be-
tween said second rocking member and the
valve actuating device for controlling the
Iatter to regulate the point of cut-off.

2. In a variable cut-off, a valve, a rocking
member, a valve actuating device fulerumed
thereon, a second rocking member, an arm
carried by the valve actuating device and
provided with a headed stud, and a slotted
link engaging said stud and adjustably con-
nected with said second rocking member.

3. In a variable cut-off, a valve, a rocking
member, a valve actuating device fulcrumed
thereon, an arm carried by said device and
provided with a headed stud, a second rock-
ng member, a collar slidably mounted there-
on, and a slotted link engaging said headed
stud and pivotally connected with said collar.

4. In a variable cut-off, a cylinder pro-
vided with an admission port, a sliding
valve controlling said port, a rocking voke
fulerumed on the cylinder, a valve opening
device fulcrumed thereon, a second rocking
voke fulecrumed on the cylinder, a member
adjustably mounted on said second yoke, and
a connection between said member and the
valve opening device adjustable to control
the latter to regulate the point of cut-off.

5. In a variable cut-off, an engine pro-
vided with sets of sliding admission valves
and exhaust valves, a rocking yoke, means
enrried by the yvoke for alternately opening
the exhaust valves, a lever fulerumed on the
yole and having portions arranged to alter-
nately engage and open the admission valves,
a second rocking yoke, a collar slidably
nounted thereon, and sliding connections be-
tween said collar and the engaging portions
of the lever.

6. In a variable cut-off, a valve, a rocking
actuating member, a valve operating device
having a fixed pivotal connection therewith,
a second rocking actuating member, a con-
nection between the same and the valve op-
evating device, and means for varying the
effective length of said connection.

7. In a variable cut-off, a valve, an actuat-
ing member, a valve operating member car-
ried thereby,a second actuating member, and
& longitudinally adjustable connection be-
tween said second actnating member and the
valve operating member for controlling the
latter to regulate the point of cut off.

8. In a variable cut-off, a valve, an actuat-
ing member, a valve operating member ful-
rumed thereon, a second actuating member,
an arm carried by the valve operating mem-
ber and provided with a stud, and a slotted
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link engaging said stud and adjustably con-
nected with said second actunating member.

9. In a variable cut-off, a valve, an actuat-
ing mewmber, a valve operating device ful-
crimed thereon, an arm carried by said de-
vice and provided with a stud, a second actu-
ating member, a collar slidably mounted
thereon, and a slotted link engaging said
stud and pivotally connected with said
collar.

10. In a variable cut-off, valves, a rocking
valve-actuating member, valve cperating de-
vices carried by said actuating member for
opening said valves alternately on the re-
verse movement of sald valve-actuating
member, a second valve-actuating member,
and connections between said second valve
actuating member and the valve operating
members adjustable to control the latter to
regulate the point of cut-off.

11. In a vaviable cut-off, an engine pro-
vided with sets of admission and exhaust
valves, a rocking valve actuating member,
means actuated thereby for alternately open-
ing the exhaust valves, valve-operating de-
vices carried by said actuating member for
operating the admission valves, a second
rocking valve actuating member, and adjust-
able connections between said sccond valve
actuating member and said valve operating
devices for controlling the operation of the
latter to regulate the peint of cut-off.

12. In a variable cut-off, a sliding valve
having a projecting stem, a rocking member
movable in the direction of movement of the
valve, a pivoted valve actuating device
adapted to engage the stem and movable
mmto and out of engagement therewith, a
second rocking member also movable In the
direction of movement of-the valve, a longi-
tudinally adjustable connection between
said second rocking member and the valve
actuating device, and means for adjusting
said connection to regulate the point of cut-
off.

13. In a variable cut-off, a valve, a rock-
ing actuating member, a pivoted valve oper-
ating member carried thereby, a second ac-
tuating member coaxially mounted with re-
Iation to the first actuating member, an ad-
justable member on said second actuating
member, and a connection between said ad-
justable member and the valve operating
member adjustable for controlling the latter
to regulate the point of cut-off.

14. In a variable cut-off, a valve, a rock-
ing actuating member, a pivoted valve oper-
ating device carried thereby, a second actu-
ating member, an adjustable element carried
by sald second actuating member, an arm
connected with the valve operating device,
and a connecting member pivoted to said
adjustable member and having a slot and
pin engagement in said arm.

15. In a variable cut-off, a sliding valve
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Laving a projecting stem, a rocking actuat-
ing member movable in the direction of
movement of the valve, a pivoted valve op-
erating device carried by said rocking memn-
ber, an arm projecting from said valve oper-
ating device, a second rocking actuating de-
fice also 1movable in the direction of
movement of the valve, an adjustable ele-
ment carried by said second actuating de-
vice, and a link connected with said adjust-
able member and having a slot and pin en-
gagement with said arm.

16. Tn a variable cut-off, the combination
with an engine cylinder having at each end
thereof oppositely exposed inlet and exhaust
valve casings, valves slidably mounted in
said casing, means for normally holding the
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-alves closed, a rocking member movable in
opposite directions to alternately open the
exhaust valves, operating devices pivotally
mounted upon said member and adapted
upon the reverse movements thereof to alter-
nately open the inlet valve, a second rock-
ing member, an adjustable element on said
second rocking member, and longitudinally
adjustable Iink connections between said ad-
justable member and the valve operating
members. .
In testimony whereof I affix my signature
in presence of two witnesses.
ROBERT EATON.
Witnesses:
Groree H. Hanrnonp,
Cuas. B. BUCKMINSIER, JT.
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