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To all whom it may concern: 
Be it known that I, JoHN FouRNIA, a 

citizen of the United States, residing at 
Albany, in the county of Albany and State 
of New York, have invented a certain new 
and useful Improvement in Fluid-Pressure 
Walves, of which the following is a speci 
fication, reference being had therein to 
the accompanying drawings, forming part 
thereof. 
My invention relates to fluid-pressure 

valves and particularly to the valve mecha 
nism of fluid-pressure motors. 
My invention is particularly applicable to 

simplex steam engines or motors used on 
pumps, rock drills, and percussion and simi 
lar tools, though in its broad conception it 
is applicable to any fluid-pressure motor or 
engine. In such motors various Well-known 
automatic devices are employed to throw the 
valve, that is, to move it back and forth SO 
as to alternately connect the opposite ends 
of the cylinder with the pressure-fluid inlet 
and exhaust passages; and these automatic 
valve throws either extend exteriorly of the 
cylinder and are mechanically operated, as 
by eccentric rods or tappets, or are located 
wholly within the valve chest and are oper 
ated mechanically or by the pressure fluid. 
When the pressure-fluid is shut off and the 
motor stopped, the valve is apt to be stopped 
on center or at dead points, as it is called, 
that is, with the inlet and exhaust balanced 
on both sides of the piston, with the result 
that, when the pressure fluid is again turned 
on, there is no inequality of pressure to start 
the piston. This is particularly apt to occur 
in the case of motors in which the valve 
throW is located wholly within the valve 
chest and is fluid actuated, such as is used 
mainly on single direct acting pumps or 
other simplex devices, which have no occa 
sion to be reversed in operation. 
One object of my invention is to prevent 

the valves on fluid-pressure motors from be 
coming so centered, or stopping at a dead 
point. 
Other objects are reliability, durability 

and simplicity of construction and operation. 
Other objects and advantages of my in 

vention will appear from the following de 
scription. 

I shall now describe my invention with 
reference to the accompanying drawings 

and shall thereafter point out my invention 
in claims. 
The drawing shows a central vertical lon gitudinal section of a fluid-pressure engine 

or motor with my invention applied thereto. 
shall hereafter speak of the pressure 

fluid as steam, though other pressure fluids, 
as compressed air, will operate the mecha 
nism equally as well. 
In the illustrated steam engine, a valve 

operating plunger, which is steam actuated, 
is employed as the valve throw. An ordi 
nary slide-valve 1 in the valve-chest 2 is 
shifted back and forth to alternately connect 
opposite ends of the cylinder 3 with the live 
Steam and exhaust passages in the usual way. 
The slide-valve 1 is shifted by the valve 
Operating plunger 4, which is steam actuated 
and to which the slide-valve is fixed. To 
cause the plunger 4 to be shifted by the 
steam, the ends are made enlarged and hol 
low, and the steam, entering the valve-chest 
2 through the pipe 5, envelops the plunger 4, 
and passes into the cylinder 3 through the 
inlet passage, which is open, and also rushes 
into the enlarged hollow ends of the plunger 
4 through openings 6 shown as formed in 
the inner shoulders of the hollow ends. The 
steam issues from the hollow ends through 
Small openings 7 leading into the cylindrical 
spaces 18 between the ends of the plunger 
and heads of the steam chest, into which 
Spaces the plunger works with a tight fit. 
Since the pressure is normally equal at each 
end, the plunger 4 under ordinary conditions 
is balanced and motionless. To produce an 
inequality of pressure on the plunger, pas 
sages 8 are provided communicating between 
the Spaces 18 and the respective ends of the 
cylinder 3, which passages are closed by 
reversing tapped valves 9 which have stems 
10 extending into the cylinder 3. When the 
main piston 11 reaches one end of its stroke, 
it strikes the stem 10 of the reversing valve 
9 at that end of the cylinder and opens the 
passage 8, thereby permitting the steam to 
exhaust from the space 18 at that end of the 
plunger 4 through the passage 8 and a pas 
sage 19 (shown in dotted lines) to the ex 
haust of the valve chest, and unbalancing 
the pressure upon the two ends of the 
plunger 4, with the result that the plunger 
4 and slide-valve 1 are shifted over and the 
motor reversed. Live steam, which issues 
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from ports 12 behind the reversing valves 9 
through the passages shown in dotted lines, 
produces pressure to hold the valves 9 in 
closing position and to return them to such 
position as Soon as the piston 11 is moved 
away. As usual, in its movement the 
plunger 4 closes the passages 8 just before it 
reaches the end of its stroke and traps suffi 
cient steam to cushion the stroke. 
The construction, so far as above de 

scribed, is Substantially the same as hereto 
fore known and used and may be taken as 
an illustration of a complete valve organism 
adapted to be combined with the valve-con 
trolling means devised by me. 
The slide-valve 1 and plunger 4 are shown 

in the drawing as occupying a position at 
the limit of their movement with one side of 
the cylinder 3 open to the live steam and 
closed to the exhaust, and the other side 
closed to the live steam and open to the 
exhaust. When the steam is turned off, the 
plunger and slide-valve may stop midway in 
their movement with both sides of the cylin 
der 3 open to the inlet and closed to the 
exhaust. In this event, when steam is again 
turned on, there is no inequality of pressure 
in the cylinder 3 to start the piston 11 either 
way, and the plunger 4 remains balanced 
and motionless, since there is no way to open 
the reversing valves 9 and the engine is in 
capable of starting itself. To start the en 
gine in such contingency, manually operated 
means are usually provided, whereby the at 
tendant is enabled to move the valve one 
way or the other, but my invention broadly 
comprehends automatic means auxiliary to 
the valve throw and coöperating therewith, 
which become operative to move the valve to 
starting position when the steam is turned 
off, and are moved out of operative relation 
with the valve throw when the steam is 
turned on. 

In the embodiment of my invention shown in the drawing, I employ an auxiliary cyl 
inder 13, secured to the steam engine in 
any suitable way in line with the valve 
chest 2, and a piston 14 therein provided 
with a stem 15 projecting into the valve 
chest through stuffing boxes and arranged 
to abut against the end of the plunger 4, 
when not restrained and held back out of 
abutting position. A pipe 16 forms a com 
municating conduit between the steam inlet 
pipe 5 and the cylinder 13 So as to admit 
steam in front of the piston 14; and a 
thrust-spring 17, in the rear of the piston, 
bears at one end against the end of the 
cylinder 13, and at the other against the 
piston 14, and tends to push the piston to 
ward the plunger 4, and when the piston 14 
is so thrust forward by the spring, the stem 
15 on the piston, abutting against the plun 
ger 4, pushes the plunger and the valve 1 
over to the farthest extent of their move 
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ment, as shown in the drawing. To counter 
act the thrust of the spring 17 on the piston, 
and withdraw the stem 15 from its abutment 
against the plunger 4 and thus leave the 
plunger free to perform its regular operation 
When the steam is turned on, the connect 
ing pipe 16 admits steam to the cyl 

13 in front of the piston 14 at 
the same time that steam enters the valve 
chest 2, and the piston 14 and its stem 15 
are pushed back by the steam pressure ex 
erted in opposition to the thrust of the 
spring 17, so that the stem 15 is withdrawn 
from the path of the plunger 4, leaving the 
plunger free to perform its usual operations. 
When the steam is shut off, the steam pres 
Sure immediately falls in the cylinder 13, 
and the spring 17, being unopposed, again 
pushes the piston 14 and stem 15 forward, 
and the plunger 4 and valve 1 are carried 
Over to starting position. 

It is obvious that various modifications 
may be made in the construction shown 
and above particularly described within the 
principle and Scope of my invention. 
I claim: 
1. In combination with the valve mecha 

nism of a fluid-pressure motor, means co 
operative with the valve mechanism tending 
to place the mechanism in starting position, 
and means controlled by the pressure fluid 
for rendering the coöperative means in operative. 

2. In combination with a slide-valve of 
a fluid-pressure motor, means coöperative 
with the valve tending to place the valve in starting position, and means controlled by 
the pressure fluid for rendering the co 
operative means inoperative. 

3. In combination with the valve mecha 
nism of a fluid-pressure motor and a valve 
operating plunger, means coöperating with 
the plunger and tending to place the valve 
in starting position, and means controlled 
by the pressure fluid for rendering the co 
operative means inoperative. 

4. In combination with the valve mecha 
nism of a fluid-pressure motor, resilient 
means coöperative with the valve mechanism 
tending to place the mechanism in starting 
position, and means controlled by the pres 
sure fluid for rendering the resilient means inoperative. 

5. In combination with a fluid-pressure 
slide-valve and a valve-operating plunger, 
an auxiliary piston controlled by the pres 
sure fluid and adapted to coöperate with the 
plunger to place the valve in starting posi 
tion when the pressure fluid is shut off, and 
to be moved out of operative relation with 
the plunger when the pressure fluid is ad 
mitted. 

6. In combination with the valve mecha 
nism of a fluid-pressure motor, an auxiliary 
cylinder, a piston in the auxiliary cylinder 
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adapted to coöperate with the valve mecha 
nism to place the mechanism in starting po 
sition, and means for admitting pressure 
fluid to the auxiliary cylinder to withdraw 
the piston from coöperation with the valve 
mechanism. 

7. In combination with the valve mecha 
nism of a fluid-pressure motor, a valve-oper 
ating member, an auxiliary cylinder and a 
piston therein adapted to coöperate with the 
valve-operating member to move the valve 
mechanism to starting position, resilient 
means coöperative with the piston and tend 
ing to move it into coöperative relation with 
the valve-operating member, and means for 
admitting pressure fluid to the auxiliary 
cylinder in opposition to the resilient means 
to move the piston out of operative relation 
with the valve-operating member. 

8. In combination with a slide-valve mech 
anism of a fluid-pressure motor and a plun 
ger for operating the slide-valve, an auxil 
iary cylinder and a piston therein a thrust 
member operated by the piston and adapted 
to abut against the valve-operating plunger, 
resilient means coöperative with the piston 
and tending to move the valve to starting 
position, and means for admitting pressure 
fluid to the auxiliary cylinder in opposition 
to the resilient means. 

9. In combination with a valve-chest and 

3 

valve mechanism of a fluid-pressure motor, 
an auxiliary cylinder and a piston therein, a 
thrust member operated by the piston and 
adapted in the absence of fluid pressure 
from the auxiliary cylinder to move the 
valve mechanism to starting position, and a 
conduit in communication with the valve 
chest to admit the fluid pressure to the aux 
iliary cylinder to move the auxiliary piston 
out of operative connection with the valve 
mechanism. 

10. In combination with a valve chest and 
a slide-valve mechanism of a fluid-pressure 
motor and a plunger for operating the slide 
valve, an auxiliary cylinder and a piston 
therein, a thrust member operated by the 
piston and adapted to abut against the valve 
operating plunger, resilient means coöpera 
tive with the piston tending to move the 
valve to starting position, and a communi 
cating conduit between the valve-chest and 
the auxiliary cylinder arranged to admit 
pressure fluid in front of the auxiliary pis 
ton to move the auxiliary piston out of oper 
ative connection with the valve mechanism. 
In testimony whereof I have affixed my 

signature in presence of two witnesses. 
JOHN FOURNIA. 

Witnesses: 
FRED M. GREENE, 
MARTIN BECK. 
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