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Io all whom it may concern: 
Be it known that I, ALLAN ID. SKINNER, 

a citizen of the United States, residing at 
Erie, in the county of Erie and State of 

5 Pennsylvania, have invented certain new 
and useful Improvements in Valve-Gears; 
and I do hereby declare the following to be 
a full, clear, and exact description of the in 
vention, such as will enable others skilled 

9 in the art to which it appertains to make 
and use the same, reference being had to the 
accompanying drawings, and to the letters 
of reference marked thereon, forming part 
of this specification. 
My invention relates to valve-gear for 

steam engines, and has for its objects the 
construction of a valve-gear which will open 
the valve to the predetermined point allow 
it to stop and dwell at such predetermined 

20 point while the eccentric-rod continues to 
travel to the end of its reciprocation. Here 
tofore this object has been accomplished, 
with valves of the Corliss type, by the use of 
snap-gear and dash-pots, but by means of 

25 the mechanism hereinafter described, I am 
enabled substantially coincident with the ini 
tial movement of the eccentric rod in either 
direction, to cause the valve to quickly and 
completely open the cylinder ports a prede 

30 termined distance, and to maintain such 
opening until a predetermined point of cut 
off has been reached when the movement of 
the eccentric rod is reversed and the valve is 

R 5 

quickly moved in the opposite direction so. 
35 as to completely close said ports and permit 

the valve to remain in such a closed position 
for a predetermined period of time and until 
the movement of the eccentric rod is again 
reversed. 

Miy invention and a convenient mecha 
nism by means of which I accomplish the 
above mentioned results, is hereinafter fully 
set forth and described, and illustrated in the accompanying drawings, in which: 

Figure 1, is a diagrammatic illustration 
of mechanism embodying my invention. 
Fig. 2, is a front elevation of a preferred 
form of construction of my improved valve 
operating mechanism. Fig. 3, is a trans 

50 verse section of the same. 
In these drawings illustrating my inven 

tion I have shown my improved valve oper 
ating mechanism as applied to a rotary 
valve, but to those skilled in the art it will 

55 be obvious that the same may be applied to 

40 

45 

other forms of valves, without departing 
from the spirit of my invention. 

In the drawings A, A indicate valve 
seats; a, a? indicate ports therein, and B, B' 
indicate valves operating on the valve seats 
A, A. Upon fulcrum studs C, C, I pivot, 
intermediate of their length, levers D, D, 
preferably of the bell-crank type, one arm of 
each of Said levers connecting with an ec 
centric-rod E, and the other arm d' of said 
levers being each provided with a pivot b, 
operating in a slot d' located on a line trans 
versely, across the ends of the valves B, B', 
as illustrated in Fig. 1, or on a pivot f, 
mounted on a slide F, secured between 
guides G. G., on the valve-stem H, as shown 
in Figs. 2 and 3. In this preferred con 
struction, illustrated in Figs. 2 and 3, there 
is a valve-stem H, which extends outward 
from the end of the valve B, (shown in 
broken lines in Fig. 3) into an inclosed case 
I, and on the end of the stem H, I Secure 
transverse guides G. G., between which a slide 
F is secured, and on the slide F, I place a 
stud-pin f. The lever D in this instance is 
provided with a fulcrum bearing C (see 
Figs. 2 and 3) mounted in the case I, and 
which projects outward therefrom, and the 
arm d of said lever D is secured thereto in 
side of said case, while the arm d thereof is 
secured to said fulcrum bearing outside of 
said case, with its lower end connected with 
the eccentric-rod E. 

In operation, when the eccentric-rod E 
commences to move in the direction of the 
arrow X, in Fig. 1, the pivot b will prescribe 
a segment of a circle, as shown by broken 
line b', and while doing so it will move along 
the line of the guides G. G. in Figs. 2 and 
3, or the slot d' in Fig. 1, toward the axis 
of the valve B, thereby moving the valve 
B into the position thereof indicated by 
broken lines, so as to close the port a. It 
will be noted that because the pivot b starts 
its segmental travel at a greater distance 
from the axis of the valve B, than it occu 
pies when midway of said travel, it neces 
sarily starts said valve gradually, impart 
ing to it a progressively increasing speed 
which increase continues until about the mo 
ment the port a is closed, when the velocity 
of movement of said valve commences to de 
crease until there is no movement of said 
valve. While the above described opera 
tion of the valve B is in progress, the ec 
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centric-rod E has forced the lever D' into 
the position thereof shown by broken lines, 
which causes the pivot b thereon to describe 
a segment of a circle, as indicated by broken 
lines b°. At the commencement of said 
movement said pivot b is at its greatest dis 
tance from the axis of the valve B, and 
while said valve is covering the port a? the 
movement thereof is very slow; but at sub 
stantially the moment said valve breaks 
open the port, the sliding pivot b is ap 
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proaching the highest point of the segment 
b°, and is therefore at its nearest point to 
the axis of the valve B, and therefore is 
imparting to said valve the maximum of 
speed, so that the port a' is almost instantly 
opened to the predetermined point, from 
which point the further travel of the pivot 
b begins to lead it away from the axis of the 
valve B, and at about the instant each of 
said valves have passed the midway point 
of their respective movements, the speed of 
each progressively decreases as the pivot b 
recedes farther away from the axis of said 
valves, while the speed and movement of the 
eccentric rod remains unchanged. It will be 
seen therefore that by means of the arrange 
ment of elements hereinbefore shown and 
described I am enabled to so operate an 
engine valve that when it opens it will open 
instantly to the predetermined point, at 
which point the slidable pivot will be in such 
a position that it will continue its motion, 
but said motion will be along the line of 
the slot, d' or of the slides G. G. and will not 
inpart any perceptible movement to said 
valve while the eccentric-rod travels on to 
the point of cut-off; that is, until the reverse 
movement of the eccentric-rod quickly closes 
said valve; that the movement of said valve 
in either direction will gradually commence 
and gradually cease, attaining its greatest 
speed when in an unloaded condition, that 
is, when the port is opened. 
In adjusting my improved valve-gear so 

as to obtain the most desirable results, the 
fulcrum C and C may be placed at such 
points with relations to the axes of the 
valves B and B as may be found to produce 
the best results. Likewise the positions of 
the pivots b and C with relation to the piv 
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otal connection of said lever with the eccen 
tric-rod may be altered as may be found 
desirable, without departing from the spirit 
of my invention. The valve-gear which I 
have helreinbefore shown and described can 
as readily be adapted to operate the ex 
haust valves of an engine as the inlet valves. 

Therefore, having fully described the con 
struction and operation of my improved 
valve-gear so as to enable others to construct 
and operate the same, what I desire to se 
cure by Letters-Patent is: 

1. The combination in a valve-gear, of a 
rotatable valve having a transverse slot 
across the end thereof, an eccentric-rod, an 
intermediately pivoted lever one arm of 
which continuously engages the slot in the 
valve, and the other arm thereof engaging 
said eccentric-rod, substantially as set forth. 

2. The combination in a valve-gear, of a 
rotatable valve having a transverse slot in 
the end thereof, an eccentric-rod, a bell 
crank lever one arm of which continuously 
engages the slot in the end of the valve and 
the other arm thereof engaging the valve 
rod, substantially as set forth. 

3. The combination in a valve-gear, of a 
rotatable valve, an eccentric-rod, transverse 
guides secured to the end of Said valve, a 
slide operating in said guides, a stud on said 
slide, and a lever pivoted intermediate of 
its length one arm of which engages said 
stud and the other arm of which engages 
said eccentric-rod, substantially as set forth. 

4. The combination in a valve-gear, of a 
rotatable valve, an eccentric-rod, transverse 
guides secured to said valve, a slide oper 
ating in said guides, a stud on said slide, a 
bell-crank lever one arm of which connects 
with the stud on said slide, a case inclosing 
said mechanism, and the other arm of said 
bell-crank lever extending outside of said 
case and connecting with the eccentric-rod 
of the engine, substantially as set forth. 

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

ALLAN ID. SKINNER. 
Witnesses: 

H. M. STURGEON, 
P. W. GIFFORD. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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