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CHARLES H. JOHNSON, OF CANTON, OHIO, ASSIGNOR, BY MESNE ASSIGNMENTS, TO THE 
PITTSBURG PNEUMATIC COMPANY, OF CANTON, OHIO, A CORPORATION OF NEW 
JERSEY. 

WALWE FOR PUMPING-ENGINES. 

No. 858,397. Specification of Letters Patent. Patented July 2, 1907. 
Application filed July 21, 1902. Serial No. 116,467, 

To all whom it may concern: 
Be it known that I, CHARLEs EI. JoHNsoN, a citizen 

of the United States, residing at Canton, county of 
Stark, State of Ohio, have invented a certain new and 
useful Improvement in Valves for Pumping-Engines; 
and I declare the following to be a full, clear, and exact 
description of the same, such as will enable others 
skilled in the art to which it pertains to make and 
use the same, reference being had to the accompany 
ing drawings, which form a part of this specification. 
My invention relates generally to valves for fluid 

pressure operated engines, and more particularly to 
piston valve mechanism especially adapted for pump 
ing engines. 

In pumping engines it is desirable that the valve con 
trolling the supply and exhaust of fluid pressure to the 
Opposite sides of the piston should be quickly shifted 
from one position to another to reverse the direction of 
movement of the piston, and when shifted positively 
held in each position by a preponderance of pressure. 
The object of my invention is to provide a valve 

mechanism for pumping engines which will be quickly 
shifted to reverse the connections between the supply 
and exhaust ports and the opposite ends of the cylinder 
upon the piston reaching a predetermined point in its 
stroke in each direction, and which will be firmly re 
tained in each of its positions. 
A further object of my invention is to provide a valve 

mechanism for fluid pressure operated pumping engines 
which will be comparatively simple in construction and 
efficient in operation. 
My invention, generally described, consists in valve 

mechanism comprising three separate parts, namely a 
central part or valve proper controlling the communica 
tion between the supply and exhaust ports and the 
opposite ends of the cylinder which is moved in one 
direction by pressure exerted upon one of the separate 
end portions of the valve and retained in the position 
to which it is so moved by pressure exerted on radial 
surfaces of the valve proper, and which is moved in the 
reverse direction by pressure exerted on the opposite 
end surface of the valve proper and retained in such 
reverse position by pressure exerted upon the outer sur 
face of the other separate part of the valve. 
My invention will be more fully described herein 

after with reference to the accompanying drawings in 
which the same is illustrated as embodied in a con 
venient and practical form, and in which 

Figure 1 is a central longitudinal section through a 
cylinder and its valve mechanism; Fig. 2 a valve simi 
lar to Fig. 1 indicating the piston at the opposite end of 
its stroke and the valve mechanism in a shifted posi 
tion; Fig. 3 a view similar to Figs. I and 2 showing 
the valve mechanism in a position opposite to that 

shown in Fig. 1; and Fig. 4 a detail view of the three 
part valve removed from the valve casing. 

Similar reference characters are used in the several 
figures of the drawings to indicate similar parts. 
Reference character A designates a cylinder of a 

double-acting engine such as would be adapted for use 
in Operating pumps or for similar purposes. 
A? and A' indicate the cylinder heads the latter of 

which is provided with a stuffing box B/ and packing b' 

B designates the piston connected to the end of the 
piston rod which projects into the cylinder. 
C indicates the valve casing which may conveniently 

be formed integrally with the cylinder A. 
Reference characters C and C' indicate the heads of 

the valve casing C. Located within the valve casing 
is a bushing D which is retained in proper position 
through engagement with the casing heads C and C. 
Chambers D/ and Dare provided in the opposite ends 
of the bushing D and are separated by annular parti 
tions formed by reducing the bore through the bushing. 
An annular shoulder d is formed between the chamber 
D/ and the adjacent bore through the bushing while a 
second annular shoulder d is provided between the 
bores of different diameters through the bushing be 
tween the chambers D/ and D. A series of ports dis 
formed through the bushing Dadjacent to the shoul 
der d and communicating with an annular passage a 
formed in the valve casing C. The annular passage 
a communicates with an exhaust pipe c. A series 
of ports d is formed through the bushing Dadjacent 
to the shoulder d and communicate with an an 
nular groove formed in the exterior surface of the 
bushing which communicates with a supply pipe c. 
A third series of ports d is formed through the bushing 
intermediate of the series of ports d and d and commu 
nicate with an annular passage formed in the bushing 
which in turn is in register with a passage a leading to 
the end of the cylinder at the right in Figs. 1, 2, and 3 
of the drawings. A fourth series of ports d' is formed 
through the bushing D at a point a short distance 
further away from the shoulder d/ than the series of 
ports d and which communicates with an annular pas 
sage formed in the valve casing which in turn commu 
nicates with a passage a? leading to the end of the cylin 
der adjacent to the cylinder head A/. 
A passage a leads from the interior of the cylinder A 

at a point slightly further away from the cylinder head 
A? than the thickness of the piston B, to a point within 
the chamber D/ intermediate of the shoulder d and the 
casing head C’. A passage a leads from a point, within 
the cylinder A located a distance away from the cylin 
der head. A slightly greater than the thickness of the 
piston B to a point within the chamber D' adjacent to 

located therein through which the piston rod b passes. 
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the casing head C°. A passage a' connects the passage 
a/ with the chamber D/ adjacent to the casing head C/. 
A passage a' connects the passage a with the cham 
ber D* at the end thereof opposite to the casing 
head C°. 

Located within the bushing D and controlling the 
ports therethrough is a piston valve composed of three 
separate parts, namely a central part E and end por 
tions E^ and E°. The end portions are located within 
the chambers D/ and D respectively and are of the 
same exterior diameter as each other and as the interior 
diameters of the chambers D/ and D. The central por 
tion E of the valve comprises a head e? of a diameter to 
closely engage the interior surface of the chamber D/, a 
radial surface e of a diameter to closely engage the bore 
of the bushing Dintermediate of the shoulders d and d, 
and a reduced end portion e' of a diameter to fit within 
the reduced bore of the bushing D between the shoulder 
d' and the chamber D'. A passage e is formed longitu 
dinally within the central portion E of the valve and is 
closed at one end by a screw threaded pluge'. A series 
of ports econnect the central passage e with the exte 
rior of the central portion of the valve adjacent to the 
radial surface e. A series of passages e extend through 
the head e” of the central portion E of the valve termi 
nating in the central passage e”. 
The operation of my improved valve mechanism is as 

follows: When the piston is in the position indicated in 
full lines in Fig. 1 fluid pressure flows from the supply 
pipe c through the ports d' in the bushing, thence 
through the ports d, through the passage a to the end of 
the cylinder adjacent to the cylinder head A', thereby 
forcing the piston toward the cylinder head A^. When 
the piston B approaches the cylinder head A? to the po 
sition indicated in dotted lines in Fig. 1, the port a is 
uncovered, thereby admitting pressure from the cylin 
der to the chamber D/ at a point between the end por 
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tion E/ of the valve and the heade? of the central portion 
of the valve. The central portion of the valve is conse 
quently moved to the position shown in Fig. 2 by rea 
Son of the area of the head e? being greater than the area 
of the annular shoulder e plus the area of the reduced 
end e”. This movement of the central portion of the 
valve is not impeded by the separate part Einasmuch 
as the same is balanced owing to the pressure being ad 
mitted to both surfaces thereof through the passages a' 
and a'. 
When the valve occupies the position shown in Fig. 2 

the cylinder between the piston and the cylinder head 
A' is placed in communication with the exhaust port 
through the following ports and passages; passage a', 
ports d, ports d, annular passage a, and exhaust pipe c. 
It will be noticed that both surfaces of the part E° of the 
valve are exposed to atmospheric pressure, as is also the 
reduced ende' of the central portion of the valve which 
projects into the chamber D°. It will also be noticed 
that the passage a will be momentarily connected with 
the exhaust port during the interval occurring between 
the shifting of the central portion E of the valve and the 
closing thereof by the piston B. In order therefore to 
prevent the central portion E of the valve from in 
stantly reversing owing to the exertion of pressure on 
the annular shoulder e, the end portion E/ of the valve 
mechanism is provided which is moved from the posi 
tion indicated in Fig.2 to that shown in Fig. 3 by reason 
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of the fluid pressure which passes to the outer end of the 
chamber D-through the passage a', the passage a? at such 
time placing the end of the cylinder adjacent to the cyl 
inder head A in communication with the supply pipe e/ 
through the following ports and passages; passage a/, 
ports d", passages e, c', and c in the central part E of the 
valve, ports d' in the bushing D, thence to the supply 
pipe. 
The flow of pressure through the ports and passages 

Such as described forces the piston B toward the cylin 
der head A and when the passage a' is uncovered, as 
indicated in dotted lines in Fig. 3, passes to the end 
of the chamber D/ and is exerted upon the outer sur 
face of the part E of the valve mechanism. As the 
parts E and E' of the valve mechanism are of the same 
area and are both exposed on their exterior surfaces to 
pressure, they balance each other and the valve mech 
anism is shifted to the position shown in Fig. I by the 
fluid pressure acting upon the shoulder c of the central 
portion of the valve. The cylinder between the cylin 
der head A^ and piston B is then placed in communica 
tion with the exhaust port through the following ports 
and passages; a ', d', d, and c. The passage a' will be 
connected with the exhaust port during the interval 
when it is uncovered by the piston B when the latter 
is in the position indicated by dotted lines in Fig. 3 
and in full lines in Fig. I, and consequently the part 
E° of the valve mechanism will be forced to the right 
by the exertion of fluid pressure on its inner face ad 
In litted to the chamber D' through the passage a'. The 
central portion E of the valve however is firmly held in 
the position to admit fluid pressure to the end of the 
cylinder adjacent to the cylinder head A' by reason of 
the exertion of pressure on the annular shoulder e and 
on the reduced end e. 
From the foregoing description it will be observed 

that l have invented an improved valve mechanism 
which is quickly moved from one position to another 
and when moved is firmly held in each position by rea 
son of a preponderance of pressure and consequently 
any fluttering of the valve is avoided as well as any 
liability of the reversing of the valve before the piston 
has reached the predetermined point in its stroke where 
the admission and exhaust of fluid pressure to the op 
posites end of the cylinder are to be reversed. 
While I have described more or less precisely the 

details of construction I do not wish to be understood 
as limiting myself thereto, as I contemplate changes in 
form, the propolition of parts, and the substitution of 
equivalents, as circumstances may suggest or render 
expedient, without departing from the spirit of my in 
vention. 

Having now fully described my invention what I 
claim as new, and desire to secure by Letters Patent, 
is 

1. In a pumping engine, the combination with a cylinder, 
of a reciprocating piston therein, a piston valve com 
prising a plurality of independently movable parts, a valve 
casing having passages controlled by said valve to supply 
and exhaust fluid pressure to the opposite ends of said 
cylindel', and said cylinder having passages controlled by 
the piston therein for separately reciprocating the parts of 
said Willwe. 

2. In a pumping engine, the combination with a cylinder, 
of a reciprocating pistoll therein, a piston valve colm 
prising a plurality of independently movable parts, a valve 
casing having passages controlled by said valve to supply 
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and exhaust fluid pressure to the opposite ends of said 
cylinder, and said cylinder having a passage extending 
from a point within the same adjacent to one end thereof 
to one end of the valve casing, and a second passage ex 
tending from a point adjacent to the other end of the 
cylinder to a point spaced apart from the other end of 
the valve casing a distance slightly greater than the width 
of the separate part of the valve located in said end of the 
casing. 

3. In a pumping engine, the combination with a cylinder, 
of a reciprocating piston therein, a valve casing, a piston 
valve comprising a plurality of independently movable 
parts one part of which directly controls the supply and 
exhaust of fluid pressure to the opposite ends of the cylin 
der While a second part is adapted to engage and shift the 
first part to one position, said cylinder having passages 
controlled by the piston for admitting pressure to the 
valve casing to be exerted upon the outer ends of said two 
parts of the valve to effect the reciprocation thereof. 

4. In a pumping engine, the combination with a cylinder, 
of a reciprocating piston therein, a valve casing, a piston 
valve comprising a plurality of independently movable 
parts one part of which directly controls the supply and 
exhaust of fluid pressure to the opposite ends of the cylin 
der while another part is, adapted to engage and retain 
said first part in one position, said cylinder having pas 
sages controlled by the piston for admitting fluid pressure 
to the valve casing to be exerted upon said parts of the 
valve to effect the reciprocation thereof. 

5. In a double acting engine, the combination with a 
cylinder, of a reciprocating piston therein, and a piston 
valve comprising three independently movable parts one 
of which directly controls the supply and exhaust of fluid 
Dressure to and from the ends of the cylinder and the other 
parts effecting the shifting of the first part and the re 

, taining of the same in its shifted positions. 
6. In a valve mechanism for double acting engines, the 

combination with a wave casing, of a piston valve therein 
comprising a central part having differential radial Sur 
faces for shifting the same to one position and for re 
taining the same in its other position and separate end 
parts one of which retains the central part of the valve in 
one position and the other separate part shifts the central 
part to its other position. 

7. In a valve mechanism for double acting engines, the 
combination with a valve casing having chambers sepa 
rated by a reduced bore, of a piston valve comprising a 
central part having a head located within one chamber and 
a reduced portion fitting within the reduced bore and ex 
tending into the separate chamber, and separate end parts 
located in the chambers, said valve casing having ports 
and passages whereby the central part of the valve is 
shifted to one position by pressure exerted on the head 
thereof, and retained in said position by pressure exerted 
on one of the end parts of the valve, and whereby said 
centual part is shifted to its opposite position by pressure 
exerted on the other separate end part of the valve and 
retained in such position by pressure exerted on the cen 
tral part of the valve. 

8. In a double acting engine, the combination with a 
cylinder, of a reciprocatory piston therein, a piston valve 
comprising a plurality of separate and independently mov 
able parts, a wave casing having passages controlled by 
said valve to supply an exhaust fluid pressure to the oppo 
site sides of said piston, said valve casing and cylinder 
being connected by passages through which fluid pressure 
flows to individually move the parts of the piston Valve. 

In testimony whereof, I sign this, specification in the 
presence of two witnesses. 

CARLES I. JOHNSON. 

Witnesses : 
GEO. L. WILKINSON, 
C. C. CUNNINGILAM. 
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