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To all ?????, it ??? ??? ??” ?: 
Be it known that II, CHARLEs H. JoHNSON, 

a citizen of the United States, residing at Chicago Heights, county of Cook, State of 
5 Illinois, have invented a certain new and useful Improvement in Fluid-Pressure-Op 
erated Tools; and I declare the following to 
be a full, clear, and exact description of the 
invention, such as will enable others skilled 
in the art to which it pertains to make and 
use the same, reference being had to the ac companying drawings, which form a part of this specification. 
My invention relates in general to fluid ressure-operated tools, and more particu 

arly to tools of the valveless type. 
It is desirable in various uses for which 

fluid-pressure-operated tools are adapted to 
have the stroke of the piston variable in or 

2o der that the object worked upon may be en 
gaged by the tool at every stroke of the pis 
ton, even though the distance between the 
object and the tool does not remain constant. 
In ramming sand for metal founding, for in 
stance, it is advantageous that the stroke of 
the rammer should be greater or less accord 
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ing to the compactness of the sand engaged 
by the rammer at each blow. In working 
upon uneven surfaces it is necessary that the 
stroke of the tool should be variable in order 
that each reciprocation of the piston may ef 
fect the engagement of the tool with the ob jective surface. 
Another use for fluid-pressure-operated 

tools in which a variable stroke is of advan 
tage is in undercutting in mining, where the 
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distance between the tool and the objective surface cannot be accurately gaged. 
The primary object of my invention is to 4O. 

varies according to the distance between the 
tool and the surface worked upon. 
A further object of my invention is to pro 45 

the piston reverses immediately upon engag 
ing the object without continuing to the limit of its throw. 
A still further object of my invention is to 

5o provide a fluid-pressure-operated tool of the 
character, described which will be simple in construction, comparatively inexpensive in. 
manufacture, and efficient in operation 
The embodiment of my invention herein 

cylinder during t 

: drawings, in which 

provide a fluid-pressure-operated tool in 
which the stroke of the piston automatically 

vide a fluid-pressure-operated tool in which 

disclosed comprises, generally described, a cylinder having a constantly-open restricted 
exhaust - port leading from the back end 
thereof and a plurality of chambers or reser voirs which are successively charged during 
the back stroke of the piston and which suc cessively discharge into the back end of the 

? forward stroke of the pis ton toward the objective surface. 
My invention will be more fu 

hereinafter with reference to the accom 
the same isem 

odied in a convenient and practical form, and in which 
Figure 1 is a longitudinal section through 

my invention; Fig. 2, a view similar to Fig. 
1, showing the piston in its forward position; 
and Fig. 3, a cross-sectional view on line 33, Fig. 1. , 

?lar reference characters are used in the several figures of the drawings to indicate 
similar parts. w 

Reference character A designates a cylin 
der withinan enlarged bore of which is lo cated a bushing B, centrally spaced by means 

grally with the exterior surface of the bush ing. One end of the bushing Bengages an 
annular shoulder A, formed within the cyl 
inder A between the bores of different di 
ameters therein. The other end of the bush 
ing is provided with a collarb of an exterior 

inder which is engaged and reatined in proper 
ead E. 

end of the cylinder A by any suitable 
means-as, for instance, a screw-threaded engagement. The cylinder head is pre 
vented from rotating relatively to the cylin 
der by any suitable means–such, for in 
vided with an actuating-pine', 'extending 
through a slot in the end wall of the cylinder 
head. The cylinder-head is provided with a 
restricted exhaust-port e, which places the 
stant communication with the atmosphere. 

space between the outer surface of the bush 
ing and the inner surface of the cylinder A 

of a series of annular partitions b, b,b,b, 
b", and b, which are preferably formed inte 

diameter substantially the same as the inte 
rior diameter of the larger bore of the cyl 

* The cylinder-head Eis secured within the 

interior of the backend of the cylinderin con 
The annular partitions b', &c., divide the 
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fully described 
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90 position within the cylinder by a cylinder 
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stance, as the spring-bolt. E', , which is pro- i 
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into a series of chambers or reservoirs a', a”, 
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; or the same may be secured to a head f by 

a', a', 'a', a', and a. The reservoirs a?, &c., 
are provided with admission-ports c', c, c,c', 
c, c', and c', respectively, and also with dis 
charge-ports d', d', d', d', d', d', and d. 
These admission and discharge ports extend 
through the bushing B, the former being lo 
cated at the ends of the respective reservoirs 
toward the forward end of the tool, while the 
latter are located at the opposite ends of the 
respective reservoirs-namely, toward the 
back of the tool. 
An annular chamber A is formed in the 

cylinder A at the point adjacent to the front 
end of the tool, into which is discharged mo 
tive fluid from a source thereof. Findicates 
a screw-threaded section of pipe with which 
is connected a conduit leading from the 
source of motive-fluid supply. The pipe F 
is screwed into an opening extending through 
the wall of the cylinder into the chamber A. 
A coupling Funites the two sections of pipe 
F and F. The coupling F is preferably in 
screw-threaded engagement with a portion 
of the pipe-section F and is provided with a 
cap F, which surrounds the pipe-section F 
and retains the collarf on the latter between 
the pipe-section F and the inner end of the 
???. twopipe-sections Fand Fare pref 
erably provided with meansfor regulating the 
flow therethrough of the motive fluid, such 
means being shown as consisting in a projec 
tion f” on the end of the pipe-section F", have 
ing ports therethrough, and in a recess formed 
within the pipe-section F, which serves as a 
seat against which the projection f" may en 
gage. The projection f" and the coöperating 
Seat are ;?????????? tapered, as shown in Fig. 1. 

i located within the cylinder is a piston G, 
comprising a head G' of a diameter substan 
tially the same as the interior diameter of the bushing B and of a length substantially equal 
to the distance between the adjacent parti 
tions b' b”, &c. The bore of the cylinder A. 
between the shoulder A* and the chamber A 
conforms to the interior diameter of the 
bushing B, while the bore of the cylinder be 
tween the chamber A and the front, end 
thereof is of a smaller diameter conforming 
to the diameter of the piston G between the 
end thereof and the shoulder 9, formed in y the 
enlarged head G'. The piston G may be arranged to deliver a 
blow upon a tool in any well-known nanner, 
means of a pin h, when the tool is designed for 
ramming purposes. 
Any suitable means may be provided for 

holding the tool when in operation-such, for 
instance, as a handle A, preferabily formed 
integrally with the cylinder A. 
The operation of my inventionis as foi iows: 

When the piston is at the forward end of its 
stroke, as shown in Fig. 2, fluid-pressu. 
passes to the chamber A and is exei Sedion. 
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the shoulder g, thereby moving the piston to 
ward the left, such movement being per-. 
mitted by reason of the cylinder being at at 
mospheric pressure owing to the exhaust 
porte. The pressure exerted upon the 
shoulder g moves the piston to the left, there by uncovering the admission-port c', leading 
to the reservoir a', which is consequently 
charged with pressure. The continued move 
ment of the piston toward the left succes 
sively uncovers the admission-ports c, c', c', 
c”, and c, successively charging the reser 
voirs a”, a , a, a, a, and a'. When the admission-ports c have been 
uncovered by the piston-head G, the fluid 
pressure flows from the reservoir a through 
the discharge-ports d", formed through the 
collarbon the bushing B into the back end of 
the cylinder, which is shown as consisting in a 
chamber a, formed within the cylinder-head 
E. The discharge-ports d' being relatively 
larger than the exhaust-port e, the flow of 
pressure to the back end of the cylinder is ex 
erted upon the end of the piston-head G', 
which forces the piston to the right, over 
coming the pressure exerted upon the rela 
tively small area of the shoulder g. When 
the piston in moving toward the right uncov 
ers the discharge-ports d", the reservoir a' is 
placed in communication with the back end 
of the cylinder and adds impetus to the 
movement of the piston. The discharge 
ports dº, dº, dº, dº, and d' are successively un 
covered during the stroke of the piston to 
Ward the object, being worked upon and the 
reservoirs (, a', a., a, and a successively 
placed in co;Yamunication with the back end 
of the cylinder. 

Should the rammer H or other tool actu 
ated by ? ?? surface before the piston has cempleted its 
forward stroke-that is, before it has reached 
the position indicated in Fig. 2-the move 
(Rent of the piston will be stopped and the 
pressure in the back end of the cylinder ex 
hausted through the port, e, thereby in medi 
ately effecting the movement of the piston to 
the left, owing to the pressure constantly ex 
erted upon the shoulder g. Should the ram 
nner it engage all object, when in the position 
indicated in Fig. i., only the pressure admitted 
to the back end of the cylinder from the res 
ervoirs a”, a”, and a would exhaust through 
the porte, while ühe pressure would continue 
stored in the reservoirs a , a, (*, and a'. As the length of the piston-head G' is greater 
tinan the distance between the several parti 
tions 5' 5", &c., the pressure which is ad 
Initted to each reservoir in succession as the 
piston moves toward the left is prevented 
from flowing to the back end of the cylinder 
until the end of the piston-head passes the 
discharge-ports d' d', &c., during its forward 
stroke. 
Tie flow. O fluid-pressure to the chamber 

the piston G engage the objective 
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