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JOHN W. CANTY, OF FLORENCE, COTOR ADO. 

FUO-ACTUATED TO O. 

98i,530. 
Application filed October 27, 1903. 

To all whom it may concern: 
Be it known that i. YoIIN W. CANTY, a 

citizen of the United States, residing at 
Florence, in the county of Fremont and 
State of Colorado, have invented new and 
useful improvements in Fluid-Actuated 
Tools, of which the following is a specifica 
tion. 

Aiy present invention relates to improve 
ments in fluid-actuated tools or implements 
of the general type involving a recipro 
catory fluid driven tool piston or plunger 
such being used in coal-cutting, hining ina 
chines, lock drills, haiminers, riveter's and 
similar apparatus, and it has for its object 
primarily to provide an improved tool of 
this character wherein the tool piston is 
driven by a fluid suddenly released undel' 
high compression, such fiuid after driving 
the tool plunger by a quick blow being re 
turned to a compressing cylinder whereby 
it is recompressed and introduced to the tool 
piston for the next blow or stroke, the for 
ward movement or power stroke of the tool 
piston being accelerated by exhaustion of 
the fluid in froit thereof, while the retract 
ing stroke of the tool piston is accomplished 
by introducing compressed fluid to its for 
ward side, the driving fluid of the tool being 
repeatedly compressed and expanded within 
the machine so that a relatively high efi 
ciency is obtained as distinguished from a 
machine of this character wherein the air is 
exhausted to the atmosphere after each 
stroke of the tool. 

Further objects of the invention are to 
provide an improved tool of this character 
wherein the fluid is controlled automatically 
by the movements of the pistons acting as 
alves, and also to provide such a tool 

wherein the rods of the pistons are offset be 
low the axes of their respective cylinder's, a 
rediction in the vertical height of the ma 
chine being thereby attained so that the ma 
chine may be placed in relatively inacces 
sible places, and turning of the pistons with 
in their cylinders is prevented. 
To these and other ends, the invention con 

sists in certain improvements, and combini 
tions and arrangelinents of parts, all as Will 
be hereinafter more fully described, the 
novel features being pointed out particul 
larly in the claims at the end of the specifi 
cation. 

In the accompanying drawing: Figure 1 

Specification of Letters Patent, EPateated Jan. 10, 9 i. 
Serial No. 459,797. 

I actuated tool constructed in accordance with 
my present invention: Fig. 2 represents a 
horizontal Section of the tool, the parts be 

ling shown in the position which they occupy 
immediately after the tool piston has trav 
ersed its powei' stroke; and Figs. 3 and 4 
represent transverse sections of the machine 
taken on the lines 3-3 and 4-4, l'espec 
tively, Fig. 1. 

Similar parts are designated by the same 
reference characters in the several views. 
In the accompanying drawing, I have 

shown my present invention as applied to an 
electrically-driven coal-cutting or mining 
machine. It will be understood, however, 
that I have shown only one specific embodi 
lment of the invention and that the same is 
not limited to the precise details or the ar 
l'angement of the parts, as these features 
may be varied in adapting the invention to 
different uses. 

In the present, instance, the machine com 
prises a casing which may be composed of 
castings made in a suitable number of parts 
according to the convenience of manufac 
ture, the casing being provided at its rear 
end With a gear box 1 and in advance of the 
gear box is arranged a fluid-compressing and 
controlling cylinder 2 and a cylinder 3 for 
the tool operating piston. The tool operat 
ing piston 4 is provided with a rod 5 which 
extends through a forwardly extending 
bearing sleeve 6, the cutting or other appro 
priate tool being attached to the rod of the 
tool piston. In order to facilitate the move 
ment of the machine from place to place, e. 
pair of Supporting wheels 7 are preferably 
mounted upon trunnions S which extend 
from the opposite sides of the gear box, and 
handles 9 may be secured to the gear box in 
older to facilitate the manipulation of the 
machine. Mounted within the cylinder 2 is 
a fluid-compressing and controlling piston 
10, the latter being provided with a piston 
rod 11 which extends rearwardly into the 
gear case and is provided with a cross-head 
12. Any suitable means may be employed 
for reciprocating this piston, a motor shaft 
13 being journaled in the top of the box and 
provided with a pinion 14 which coöperates 
with a gear 15, the latter having a crank pin 
16 which coöperates with the cross-head 12 
so as to convert the rotary motion from the 
motor shaft into reciprocatory motion 
which will operate the piston 10 upon its 

represents a longitudinal section of a fluid- forward and return strokes. 
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Fitted in the rear portion of the cylinder 
2 is a fluid inlet valve 17, the same being a 
check valve of Suitable construction where 
by a supply of air may be drawn into this 
cylinder upon the initial starting of the ma 
chine, although a return flow of fluid from 
this valve is prevented. In the rear end of 
the cylinder 2 is provided a port 18, the lat 
ter communicating by the passage 19 to a 
port 20 and an inlet valve 21 both formed in 
the forward portion of the tool cylinder 3, 
the valve 21 being arranged in proximity to 
the forward end of this cylinder while the 
port 20 is arranged nearer to the center of 
the cylinder, that portion of the cylinder be 
tween the port 20 and the forward wall 
thereof Serving as a cushion to retard the 
forward stroke of the tool piston. A port 
22 is formed in a Wall of the cylinder 2 at a 
point intermediate its ends, this port com 
municating by a passage 23 to a port 24 
formed in the rear end of the cylinder 3. 
The piston 10 is also provided with a passage 
25 which leads from the forward side there 
of and terminates in a port 26, the latter ex 
tending to the cylinder-engaging surface of 
the piston, and when the same registers with 
the port 22 in the cylinder wall, the highly 
compressed fluid in the forward end of the 
cylinder 2 will be conducted through the 
passage 23 and port 24 to the space behind 
the tool-operating piston 4. The forward 
wall of the cylinder 2 is provided with a 
port 27 while the wall of the cylinder 3 at a 
point adjacent to the rear end thereof is 
provided with a port 28, a check valve 29 
controlling the passage of fluid between 
these ports whereby the fluid may be con 
ducted from the rear side of the piston 4 to 
the forward side of the piston 10. The wall 
of the cylinder 2 at a point intermediate its 
ends is also provided with a port 30, this 
port being uncovered by the piston 10 when 
the latter reaches the limit of its return 
stroke, and the cylinder 3 is also provided 
with a port 31 which is so arranged as to be 
uncovered by the piston 4 when the latter 
reaches the limit of its return stroke, the 
ports 30 and 31 being connected by a passage 
32 whereby fluid from the forward side of 
the piston 4 may be conducted to the for 
Ward side of the piston 10 immediately be 
fore the latter begins its compression stroke. 

In order to reduce as much as possible the 
vertical height of the machine, the piston 
rod 11 of the piston 10 is offset below the 
axial center of its center, and the rod 5 of 
the piston 4 is likewise offset below the axis 
of the cylinder 3 so that the bottom of the 
gear case and the two cylinders are in ap 
proximately the same horizontal plane. By 
so offsetting the rods of these pistons, turn 
ing of the same within their respective cylin 
ders is also prevented, and in this manner, a 

desired blow upon the tool. 
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10 with the corresponding port in the cylin 
del Wall is insured. 

In operating a fluid - actuated tool coin 
structed in accordance with the present en 
bodiment of my invention, power is applied 
preferably by an electric motor to the notor 
shaft, and this rotary motion in turn is coin 
verted into reciprocatory movement where 
by the fluid - compressing and controlling 
piston 10 is reciprocated from one end of its 
cylinder to the other with a regular motion. 
ASSuming the piston to start from the right 
hand position as shown in Fig. 1 and that 
the machine is being started initially, the 
initial charge of air or other fluid is ad 
mitted to the rear end of the cylinder 2 
through the inlet valve 17, the for Ward 
movement of the piston 10 causing the nec 
essary suction. . Upon the return notion of 
the piston 10, the inlet valve being closed 
will cause the fluid in rear of the piston 10 
to be trapped and compressed, this fluid be 
ing discharged through the port 18, into the 
passage 19 and this air is then conducted 
first through the valve 21 and then through 
the port 20 into the forward end of the cyl 
inder 3. The tool piston 4 will either oc 
cupy a position at the rear end of the cyl 
inder 3 or will be moved into such position, 
thereby uncovering the port 31 and permit 
ting the fluid admitted to the for Ward side 
of this piston to be transferred through the 
passage 32 and port 30 into the space of the 
cylinder 2 in front of the piston 10. Upon 
the next forward stroke of the piston 10, the 
fluid at the forward side thereof will be 
trapped and compressed until the piston 10 
approaches or reaches the limit of its for 
ward or compression stroke at which time 
the confined fluid will be very highly com 
pressed. As this piston 10 reaches or ap 
proaches the limit of its forward stroke, 
the port 26 will register with the port 22 in 
the cylinder wall, thus permitting the highly 
compressed fluid at the forward side of the 
piston 10 to be instantly released and, in 
passing through the passage 23 and port 24, 
discharges into the cylinder 3 at the Fear 
side of its piston 4 causing an instantaneous 
stroke of this piston which will deliver the 
forward stroke of the piston 10, the air or 
fluid in the forward end of the cylinder 3 
will be exhausted through the port 20, pas 
sage 19 and port 18 which opens into the cyl 
inder 2 at the real side of the piston 10, and 
the reduced pressure or partial vacuum thus 
formed in front of the tool-operating piston 
4 will cause an accelerated movement there 
of upon its power stroke. As the piston 10 
is retracted, it will compress a body of fluid 
at its rear side which fluid is conducted 
through the port 18, passage 19 and first 
through the valve 21 and subsequently 

5 proper registration of the port in the piston through the port 20 into the forward end 
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of the cylinder 3, thereby causing a retrac 
tion of the pistol 4. The retracting move 
linent of the piston 4 causes the fluid at the 
I'ear side thereof to be discharged through 
the port 28, valve 29 and port 27 into the 
forward end of the cylinder 2, and as the 
piston 4 l'eaches the limit of its rearward 
stroke, it uncovel's the port 31 and allows 
any fluid under pressure in the forward end 
of the cylinder 3 to pass through the pas 
Sage 32 and port 30 into the forward end of 
the cylindel 2. After the tool has been 
started, the cycle of operations just de 
scribed is repeated, and as the fluid is not 
exhausted from the tool piston into the 
atla)0Sphere after expansion but is conducted 
back into the compressing cylinder, a rela 
tively high efficiency of the tool is insured. 

IBy constructing the cylinder of the fluid 
compressing piston of an area larger than 
that of the cylinder containing the tool-op 
erating piston, a very high compression of 
the fluid supplied to the latter to drive it on 
its power stroke may be obtained, the pres 
sure being legulated by the clearance at the 
forward end of the fluid-compressing cyl 
inder. 

i claim as my invention: 
1. A fluid-actuated tool comprising a tool Operating piston, a fluid-compressing piston 

having a fluid passage leading from its for 
Ward side and terminating in a lateral port, 
a casing forming cylinders to inclose said 
Pllstons, a port being formed in the wall of 
the cylinder for the compressing piston and 
ill'anged to register with the lateral port 
thereof. When said piston approaches the 
Jinlit of its compression stroke, a passage 
being formed in said casing and extending 
fi'On the port in the cylinder for the com 
pressing pistol to the rear side of the tool 
Operating piston, ports being formed in the 
rear end of the cylinder for the compressing 
Riston and the forward portion of the cylin 
de' for the tool-operating piston, said ports 
being connected by a passage formed in said 
:asing for conducting compressed fluid from 
the ear side of the compressing piston to 
the forward side of the tool-operating piston 
during the entire return stroke of the con 
pressing piston. 

2. A fluid-actuated tool comprising a cas 
ing haying cylindel's formed therein, a tool 
Operating piston reciprocable in one of said 
cylindel's, a fluid-compressing piston recip 
locable in the other cylinder and having a 
fluid passage extending rearwardly from its 
forward side and terminating in a latera 
port, a passage being formed in said casing 
and terminating at one end in a port ar 
ranged at the rear side of the tool-operating 
piston, and at its opposite end in a second 
port ari'anged to register with the lateral 
port of the compressing piston when the lat 
ter reaches the end of its compression stroke, 

a second passage being also provided which 
terminates in a port arranged at the real' 
end of the cylinder inclosing the compress 
ing piston and the foil Ward side of the tool 
operating piston, and a transfer passage ex 
teinding from the forward side of the tool 
operating piston to the for yard side of the 
compressing piston and having ports which 
are uncovered by the respective pistons when 
retracted. 

3. A fluid-actuated tool comprising a cas. 
ing having a pair of cylindel's formed there 
in, and arranged one in front of the other, 
the axis of the lear cylinder being offset 
above the axis of the forward cylinder, a 
tool-operating piston mounted in the for 
Ward cylinder, a fluid-compressing piston 
mounted in the rear cylinder and laving a 
fluid passage extending from its forward 
side and terminating in a lateral port, a 
fluid passage being formed in the casing and 
having one port opening at the rear side of 
the tool-operating piston and a second port 
arranged to register with the lateral port 
of the fluid-compressing piston when the 
latter is operated on its compression stroke. 
and a piston rod for the fluid-compressing 
piston offset below the axis of said piston. 

4. A fluid-actuated tool comprising a cas 
ing having a pair of connected cylinders 
formed therein, one arranged in front of the 
other, a tool-operating piston mounted in 
said front cylinder, a piston rod connected 
to said piston and offset beiow the axis of its 
cylinder, and means in the other cylinder 
for supplying compressed fluid to said pis 
ton to drive the same on its power stroke. 

5. A fluid actuated tool comprising a rel 
atively large compression cylinder and a 
relatively small cylinder connected to an 
end thereof, a tool operating piston mounted 
in the smaller cylinder, a fluid compressing 
piston mounted in the larger cylinder, said 
compressing piston and its cylinder having 
passages capable of developing and suddenly 
delivering highly compressed fluid from the 
forward side of the fluid compressing piston 
to the rear side of the tool operating piston 
when the compressing piston approximately 
reaches the limit of its compressing stroke, 
and passages being provided in the walls of 
said cylindel's for conducting fluid from the 
forward end of the cylinder containing the 
tool operating piston to the rear end of the 
larger compression cylinder wherein such 
fluid is expanded to minimize pressure at 
the forward side of the tool operating piston 
during its working stroke and for conducting 
compressed air from the rear end of the coin 
pressing cylinder to the forward end of the 
smaller cylinder containing the tool oper 
ating piston during the entire return stroke 
of the compressing piston for producing a 
return movement of the latter. 

6. A fluid-actuated tool comprising a cas 
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ing having a pair of cylinders arranged one 
in front of the other, the front cylinder hav 
ing its axis offset below the axis of the rear 
cylinder, a tool-operating piston mounted in 
the front cylinder, a piston rod connected 
to said piston and offset below the axis of its 
cylinder, and a fluid-compressing piston 
mounted in the other cylinder and having 
an operating rod offset below the axis of its 
cylinder, passages being provided for con 
ducting compressed fluid from the cylinder 
containing the compressing piston to the 
tool-operating piston to drive the latter on 

981,530 

its power stroke, and passages being also 
provided in said casing for conducting com 
pressed air from the opposite side of the 
compressing piston to the forward side of 

5 

the tool-operating piston to retract the - 
latter. 
In testimony whereof I have here into set 

my hand in presence of two subscribing Wit 
leSSeS. 

JOHN W. CANTY. 
Witnesses: 

W. P. WILBOR, 
E. E. ScHUYLER. 
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