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To aZZ whom, it may concern: 
Be it known that I, JAY B. RHODES, a citizen 

of the United States, residing at Chicago, in 
the county of Cook and State of Illinois, have 
invented a certain new and useful Improve 
ment in Impact-Tools, of which the following 
is a speci?cation. ' 

My invention relates to impact-tools of that 
class in which a reciprocating piston-hammer 
operated by ?uid - pressure—_'such as com 
pressed air, steam, or analogous elastic ?uid 
pressure—is arranged to work within a tool 
holding casing having inlet and outlet or ex 
haust ports and adapted to strike against the 
butt-end of a tool connected with one end of 

i the casing. 
Objects of my invention are to permit the 

force of the blow of the piston-hammer against 
the tool to be variedjat will, and thereby regu 
lated in accordance with the character of the 
work; to relieve an operator working with the 
impact-tool from objectionable shocks or jars; 
to provide a compact, simpli?ed, and eco 
nomical construction; to operate the piston 
hammer with great rapidity; to decrease wear 
and avoid injury to the casingin a simple and 
effective way, and ‘to provide certain details 
serving to generallyincrease the utility and 
efficiency of impact-tools. 

In an impact-tool characterized by my in 
vention and securing the foregoing-mentioned 
ends and advantages the tool-holding casing 
has a sliding connection with the tool em 
ployed and contains a reciprocating piston 
hammer which is advanced or moved toward 
and retracted or moved away from the tool by 
direct ?uid-pressure and during the conclud 
ing portion of its back stroke cushioned by 
and against the direct ?uid-pressure, so as to 
avoid objectionable 'shock to the operator. 
Provision is also made whereby the piston 
hammer may at the concluding or terminal 
portion of its forward stroke be met and op 
posed by an elastic resistance proportional to 
the extent to which the butt-end of the tool 
extends within the piston-hammer chamber 
and provided by direct ?uid - pressure ad 
mitted to form an elastic cushion. The pis 
ton-hammer on its forward stroke may be met 
by such elastic cushion prior to or at the time 
when it strikes the tool, according to the ex 

tent to which the latter extends within the pis~ 
ton-hammer chamber, whereby the force of 
the blow against the tool will be varied in ac 
cordance with the extent to which the piston 
hammer is thus cushioned. 
To the attainment of the foregoing matters 

or ends the bore which forms the piston-ham 
mer chamber is comparatively short and con 
tains a single reciprocating member which 
provides'the piston-hammer and which has a 
comparatively short but rapid stroke, a'por 
tion of which is due to momentum acquired 
as follows, to Wit: The initial movement of 
the piston-hammer each way is due to the ac 
tion of direct ?uid-pressure; but beforethe 
termination of its required stroke it is mo 
mentarily subject to the action of direct pres‘ 
sure at one end and simultaneously opposed 
by direct pressure at its opposite end, after 
which juncture the direct pressure primarily 
applied at one end of the piston-hammer asa 
means for moving the same is cut off, whereby 
the terminal portion of its stroke is attained 
by acquired momentum and is made against 
a cushion provided by direct ?uid-pressure, 
which upon the termination of the stroke acts 
to start the'piston-hammer in a reverse direc 
tion. 
In the accompanying drawings, Figure 1 

represents in side elevation an impact-tool 
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understood to embody the principles of my . 
invention. Fig. 2 is a longitudinal central 
section of such impact-tool, the tool proper 
and a man ually-controlled valve device being 
shown in elevation. Fig. 3 is a section through 
the impact-tool on line so 00 in Fig. 2. Fig. 4 
is a like section on 'line y y in Fig. 2. Fig. 5 
is an enlarged perspective view of an adjust 
,able set-screw employed in connection with 
the valve device. Fig. 6 shows, on alike scale, 
a section taken longitudinally through a por 
tion of the valve-casing with an adjustable 
stop therein shown in elevation. 
The impact-tool illustrated in said draw 

ings comprises a tool-holding casing A, hav 
ing at one end a handle B, which can be manu 
ally held by an operator. The tool-holding 
casing has at its opposite end a sliding con 
nection with any suitable or desired tool C, 
which is extended within the casing, so as to 
receive the impacts of the piston-hammer. 
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The casing is also provided with a longitudi 
nally-extending bore, which forms a chamber 
1 for the piston-hammer, and as a preferred 
arrangement the bore extends through one 
end of the casing and is closed at such end by 
a removable plug D. \Vith such construc 
tion the plug is centrally bored to provide a 
bearing for the stem or butt-end portion 2 of 
the tool and to permit the same to extend 
within the piston - hammer chamber. The 
stem or butt-end portion 2 of the tool is also of 
a length to permit it to be variably extended 
within the piston-hammer chamber in accord 
ance with the character of the work and the 
degree of force with which it is desired that 
the piston-hammer shall strike the tool. 
The piston - hammer chamber preferably 

contains only a single reciprocating member 
consisting of a piston-hammer E, which dur 
ing operation may move substantially from 
end to end of the piston-hammer chamber. 
As a simple and preferred way of supplying 

?uid-pressure to certain supply ports or ducts 
which connect with opposite ends of the pis 
ton-hammer chamber the piston-hammer has 
an annular grooved middle portion adapted 
to provide ?uid - pressure space, which re 
ceives ?uid-pressure from the source of sup 
ply and delivers the same to ports or ducts 
respectively arranged to connect with oppo 
site ends of the piston-hammer chamber. By 
such arrangement the piston-hammer can be 
made solid and all weakening thereof by bor 
ing it to form ports or ducts can be avoided. 
During operation the ?uid-pressure space 
thus provided by annularly grooving the mid 
dle portion of the piston-hammer is in con 
stant communication with the source of fluid 
pressure supply whether such space or cham— 
her be formed by a couple of adjacent grooves 
or by a single groove 3 in constant com muni 
cation with the source of supply—for exam 
ple, by way of an inlet-port 4: through one side 
of the casing-it being observed that with 
such arrangement the constant pressure-sup 
ply space within the piston-hammer chamber 

I is in effect a continuation of the port orductli. 
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Fluid-pressure is alternately delivered to 
opposite ends of the piston-hammer chamber 
from the constant ?uid-pressure space which 
is thus formed within the piston -- hammer 
chamber by grooving the piston-hammer. To 
permit such delivery of ?uid-pressure to the 
ends of the piston-hammer chamber, the eas 
ing is provided with a couple of longitudi 
nally-extending ports or ducts 5 and 6, hav 
ing their end portions deflected laterally to 
ward the piston-hammer chamber and con 
nected therewith. These supply ports or 
ducts respectively lead from points at oppo 
site sides of and adjacent to the middle of the 
piston-hammer chamber and extend to and 
connect with such chamber at its ends. 

Fluid-pressure is alternately delivered to 
the ports 5 and 6 from the constant-?uid pres 
sure space in the piston-hammer chamber as a 
means for startingand drivingthe piston-ham 
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mer toward and away from the tool. Fluid 
5 and 6 from the constant ?uid-pressure space 
pressure is also alternately delivered to ports 
within the chamber at times to permit such 
?uid-pressure to provide elastic cushions 
within the end portions of the piston-hammer 
chamber in opposition to the moving piston, 
which serves to alternately open and close ex 
haustor outlets ports 7 and Sin the casing with 
reference to the foregoing-described twofold 
use of the direct ?uid-pressure. As an exceed 
ingly simple and highly effective arrange 
ment the piston-hammer is grooved or re 
cessed, as hereinbefore set forth, so as to al 
ternately open and close the fluid-pressure 
supply ducts 5 and 6 and also to permit the 
constant ?uid-pressure space or chamber 
formed by such groove or recess to commence 
the delivery of ?uid-pressure to each of said 
d ucts ahead of the piston-hammer~~that is to 
say, before the moving piston-hammer has 
reached the end of the piston~hammer cylin 
der adjacent to the delivery end of the duct 
to which fluid~pressure is thus admitted from 
the constant ?uid-pressure space. For ex 
ample, when the piston-hammer has nearly 
reached the point where it will strike the tool, 
asin Fig. 2, the liuid-pressure-supply port 6 
will be closed by the piston,while correspond 
ing port 5 will be open to the constant ?uid 
pressure space. At such juncture the ex 
haust-ports, which are arranged between the 
middle and ends of the piston-hammer cylin 
der, will be closed. A slight continuation, 
however, of the forward movement of the pis 
ton-hammer will permit it to strike the tool 
and also open the exhaust or outlet port 8. 
This delivery of direct ?uid-pressure to the 
forward end of the piston-hammer cylin 
der ahead of the piston-hammer will serve to 
provide an elastic cushion between the for 
ward end of the piston-hammer and the op 
posing end of the piston-hammer cylinder 
and will oppose the terminal portion of the 
stroke of the piston-hammer to adegree pro 
portional to the extent to which the stem or 
butt-end portion of the tool projects within 
the piston - hammer cylinder, and thereby 
proportionally vary the force of the blow. 
Thus, for example, when the tool is resting 
upon the work and the casing is raised by 
the operator so as to cause the butt-end of 
the tool to project within the piston-hammer 
cylinder to an extent considerably less than 
shown in Fig. 2 the forwardly-moving pis 
ton-hammer will be opposed by direct ?uid-~ 
pressure delivered from port 5 before it has 
reached the tool, whereby a much lighter 
blow will be delivered. By such arrange 
ment the force of the blow can be reduced to 
any desired extent. On the other hand, 
when the piston-hammer is driven in a direc 
tion away from the tool by the action of fluid 
pressure delivered through ?uid-pressure-sup 
ply port 5 it will close exhaust-port 8 and open 
exhaust-port 7 and also close said port 5 and 
open the corrcspondin g port 6 in time to per~ 
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mit the latter to deliver ?uid-pressure from 
the constant ?uid-pressure space or chamber 
to the rear or back end portion of the piston 
hammer chamber before the piston-hammer 
has completed its stroke. In this way the 
terminal portion of the stroke of the piston 
hammer in a direction away from the tool 
Willbe opposed by direct ?uid-pressu re, which 
will serve to cushion the piston-hammer, and 
thereby prevent shock. 
With the arrangement of constant fluid 

pressure space or chamber and ports 5 and 6 
(illustrated in Fig. 2) the piston-hammer may 
be said to operate as a momentum piston 
hammer. When, for example, port 6 is 
closed and port 5 is open to the constant 
?uid-pressure space or source of_ direct pres 
sure, ?uid-pressure delivered through port5 
will drive the’ piston-hammer in a direction 
away from the tool. Prior to reaching the 
terminal portion of its stroke and before 
closing port 5 the movement of the piston 
hammer will permit the constant fluid-pres 
sure chamber or source of direct supply to 
communicate with both of the ports or ducts 
5 and 6, whereby there will be to some ex 
tent a temporary counterbalancing pressure 
at opposite ends of the piston-hammer, and 
when by further movement on the part of 
the piston-hammer it, has closed the port or 
duct 5 it will be met by direct pressure de 
livered through the port or duct 6. When, 
however,the direct pressure which has served 
to drive the piston-hammer away from one 

' end of the piston-hammer chamber isvcut 0% 
or has ceased to become e?ective as a pro 
pelling agent, the piston-hammer will have 
acquired suf?cient momentum to cause it to 
complete its stroke and to also compress the 
elastic cushion against whichiti's thus moved, 
and while the piston-hammer may in this 
way strike the tool with a degree of force 
proportional to the momentum which it has 
thus acquired as a result of the initial direct 
?uid-pressure its comparatively short stroke 
and quick action will permit it to do all nec 
essary and desired work within a given time. 
The sliding connection between the tool 

and the casing permits a slight leak, in which 
way there will be no liability of the piston 
hammer stopping on a dead - center when 
?uid-pressure is cut off from the inlet-port 4 
by a manually-controlled valve herein em 
ployed as a means for letting on and cutting 
off the supply of ?uid-pressure. 
The casing, which serves as atool-holder, is 

provided with a supply-valve F, arranged to 
work within a chamber 9 alongside the pis 
ton-hammer chamber and adapted for open 
ing and closing the contracted receiving end 
of the inlet-port 4. This supply-valve is nor 
mally in position to close the inlet-port and 
is subject to a lever G, which is pivotally sup 
ported between its ends upon the casing, as 
at 10, and arranged within an oblong slot or 
opening 11, which is formed through the han 
dle B of the casing and extended transversely 
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to the length of the latter. One end of the 
lever engages the valve, while its opposite 
end is ‘desirably adaptedto be engaged by a 
?nger of the hand of the operator grasping 
the handle B, a convenient form being a part 
ring or ring 12, arranged at one end of the 
lever and adapted to receive the ?nger ofthe 
operator. 
The valve-chamber 9 can consist simply of 

a longitudinally- extending bore and the 
valve can consist simply of a stem provided 
at each end with a head ?tted to work in the 
bore which forms the valve-chamber. With 
such arrangement the lever can engage the 
head at one end of the valve-stem, while the 
head at the opposite end of such stem can 
serve to open and close and also to vary the 
area of the receiving end of the inlet-port 4. 
The valve-chamber thus arranged has a sup 
ply-inlet 13, arranged to communicate with 
a supply-duct 14, which latter can be‘con 
nected by any suitable connection, such as a 
?exible pipe, with a source of ?uid-pressure 
supply. The valve is practically adjustable 
and is preferably subject to a spring H,‘ar 
ranged to normally maintain the valve in po 
sition to close the inlet-port 4 of the piston 
hammer chamber. The spring H is backed 
by an adjustable stop I, arranged to slide 
within one end portion of the bore 9‘, which 
forms the valve-chamber, and held against 
rotation in any suitable way-for example, 
by one or more splines 15 on the stop ?tted 
to slide in grooves in the inner wall of the 
bore 9. The stop is in turn backed by an ad 
justable threaded plug or set-screw K, ?tted 
to work in a threaded portion 16 of the bore 
9 and held against accidental turning by cor 
rugating the abutting ends of both set-screw 
and stop, so that while the set-screw can be 
turned independently of the stop for the pur 
pose of adjusting the latter the set-screw 
cannot be accidentally turned by the con 
stant vibration of the tool-holder. By such 
arrangement the manually-controlled Valve 
will be shifted against a spring resistance 
when it is moved in a direction to open the 
inlet-port 4, and when desired to vary the 
area of such port at its receiving end the 
stop I can be adjusted forward by properly 
adjusting the set-screw K so as to permit the 
forward end portion 17 of the stop to limit 
the movement of the valve against the spring 
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to an extent to allow it to only partiallyopen , 
the receiving end of port 4. As a simple and 
further desirable arrangement the bore or 
valve-chamber 9 can be formed by ?rst bor 
ing the casing and then ?tting a cylindric 
shell 18 Within such bore, the shell in such 
case being provided with lateral openings 
communicating with the ports or ductset and 
14 and forming portions thereof, substan 
tially as illustrated in Fig. 2, wherein the 
port 4 is enlarged, so as to provide about the 
shell 18 an annular port-space communicat 
ingwith the valve-chamber by way of a con 
ple of small openings in the shell, and like‘ 
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wise the port or duct 14 is adapted to pro 
vide about the shell an annular port-space 
which communicates with the valve-chamber 
by way of a couple of small openings. By 
such arrangement the body of the tool-holder 
and the handle therefor can be made in one 
piece and also cast with a lateral extension 
19, which is bored to receive the shell which 
provides the bore or valve-chamber 9. 
The plug or bearing D at one end of the 

casing can be conveniently held in connec 
tion therewith by an annular screw-cap L, 
which is screwed upon the externally-thread 
ed end of the casing, so as to clamp an annu 
lar ?ange 20 on the plug against the end of 
the casing. To prevent such cap from acci 
dentally working loose, the inner annular 
edge of the cap can be corrugated, as at 21, 
and the plug can be provided with a spring 
tooth or stop 22, arranged to engage such 
corrugated edge portion of the cap and while 
holding the latter against accidental turning 
permit it to be manually turned when so de 
sired. 
What I claim as my invention is— I 
1. An impact-tool comprising a tool-hold 

ing casing having a sliding connection with 
thetool employed and provided with a pis 
ton-hammer chamber; a reciprocating pis 
ton-hammer having its middle portion re 
cessed to afford constant ?uid-pressure space; 
an inlet-port in communication with such 
constant ?uid-pressure regardless of the po 
sition of the piston-hammer; exhaust-ports 
which are opened and closed by the piston 
hammer; and longitudinally-extending ports 
or ducts which lead from the middle portion 
of the piston-hammer chamber to the ends 
thereof, and which are alternately opened 
and closed by the piston-hammer so as to al 
ternately take ?uid-pressure from the con 
stant pressure-space aiforded by recessing 
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the piston-hammer, and which are at inter 
mediate intervals simultaneously in open 
communication with the constant ?uid-pres 
sure space, the latter being of su?icient width 
to momentarily deliver ?uid-pressure to both 
ducts at a time between the initial and ter 
minal portions of the stroke of the piston 
hammer which is ?rst actuated by direct pres 
sure at one of its ends, then subject to direct 
pressure at both ends, and thereupon carried 
by momentum against a cushion provided by 
direct pressure, substantially as described. 

2. An impact-tool comprising a tool-hold 
ingcasing containing a piston-hammer cham 
ber and provided with an inlet-portet opening 
at the middle portion of the piston-hammer 
chamber, and ducts 5 and 6leading from the 
middle portion of the piston-hammer cham 
ber to the ends thereof; a tool having aslid 
ing connection with the tool-holding casing‘ 
and provided with a shank or stem which can 
be variably extended within the piston-ham 
mer chamber so as to vary the moment at 
which it is struck by the piston-hammer; a 
reciprocating piston-hammer E having a re 
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cess 3 of a width to register with both of the > 
receiving ends of ducts 5 and 6 at a time be 
tween the initial and terminal portions of the 
stroke of the piston-hammer; exhaust-ports 
7 and 8 which are alternately opened and 
closed by the reciprocating piston-hammer; 
and a manually-controlled valve for admit 
ting ?uid-pressure to and cutting the same 
oif from inlet-port 4 which is in constant com 
munication with recess 3 in the piston-ham 
mer regardless of the position of the latter, 
substantially as described. 

JAY B. RHODES. 

\Vitnesses: 
A. F. DURAND, 
MARGARET M. WAGNER. 

75 


