
1911 

C. H. HAESELER, 
POWER OPERATED PERCUSSIVE TOOL 

APPE, ICATI0N FII.EE) MAR, 22 

// TWESSES: w 

/ 
Syways % ??? 

* m 

?&??? 

1,004,874. 

        

    

  

    

  

  

  

  

  

  



provements in Power-Operated Percussive 
Tools, of which the following is a specifi 
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reaches the end of its stroke in either direc 

UNITED STATES PATENT OFFICE. 
CHARLEs H. HAESELER, OF PHILADELPHIA, PENNSYLVANIA, 

POWEROPERATED PERCUSSWE TOOL. 

1,004.84. 
Application filed March 22, 1911. Serial No. 616,110, 

To all whom it may concern: 
Be it known that I, CHARLEs H. HAESE 

LER, a citizen of the United States of Amer 
ica, and a resident of Philadelphia, county 
of Philadelphia, and State of Pennsylvania, 
have invented certain new and useful Im 

cation, reference being had to the accom 
panying drawings, forming a part thereof. 
My invention relates to power operated 

percussive tools such as rock drills, mining 
machines, power hammers, pile drivers and 
the like, the operation of which is effected 
by elastic motive fluid under pressure alter 
nately admitted into a working cylinder 
upon opposite sides of a reciprocating pis 
ton freely mounted therein. 

In copending applications Serial Number 
578,149 filed August 20, 1910, and Serial 
Number 612,186 filed March 4, 1911, I have 
disclosed novel means for cushioning the 
working piston upon the return stroke, to 
gether with means for augmenting the force 
of the blow imparted upon the forward or 
working stroke, such means not only tend 
ing to increase the speed of movement of 
motive fluid consumed; and my present in 
vention relates to a specific construction of 
mechanism adapted to effect this result. 

In order that my invention may be thor 
oughly understood, I will now proceed to 
erence to the accompanying drawing which 
comprises a view in centrai longitudinal sec 
tion, through a power rock drill constructed 
in accordance with my invention, and will 
then point out the novel features in claims. 
The rock drill illustrated comprises in 

general a main working cylinder 5, a re 
ciprocating piston 6 therein, a distributing 
valve 7 for admitting and exhausting mo 
tive fluid to and from the cylinder below 
and above the piston, and rotating mecha 
nism by which step by. step movements of 
rotation are imparted to the piston. The 
valve 7 is of the piston type and is operated 
in one direction or the other by fluid under 
pressure, at about the time the piston 
tion. The rotating mechanism comprises a 
rifle bar 8 secured against relative longitudi 

specification of Letters Patent. 

nak movement in the upper head 9 of the 
drill, ratchet and paw mechanism 10 by 
which movements of rotation of the said 
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rifle bar are permitted in one direction but 
prevented in the other, and a nut 11 secured 
in the upper end of the piston 6 and fitted 
to the said rifle bar. The piston 6 has a 
the forward end of the rifle bar 8, and the 
said forward end of the rifle bar has af 
fixed thereto, or formed as a part thereof, 
a small piston 13 which is fitted to the said 
cylindrical cavity 12, as will readily be seen 
by reference to the drawing. 

In the normal operation of the tool, elas 
tic motive fluid such as air or steam under 
pressure, is first admitted behind the piston 
to move the same forward, the working 
space in the main cylinder in front of the 
main piston being at such time opened to 
exhaust; then as the piston reaches the end 
of its forward stroke motive fluid is adimit 
ted in front of the piston to drive the same 
backward, previously employed motive fluid 
at the back of the piston being permitted 
at such times to pass to exhaust. In the 
forward movement of the piston the ratchet 
and pawl mechanism 10 permits the rifle 
bar 8 to rotate, the same being given a move 
ment of rotation throughout a portion of a 
revolution by means of the coaction of the 
inclined grooves therein with the comple 
mentary portions in the nut 11, while upon 
the rearward or return movement of the 

the rifle bar stationary and a partial move 
ment of rotation is imparted by the rifle bar 
to the piston. w ' 
The main piston 6 is provided at the for 

ward end with a channel 14, the forward 

60 cylindrical cavity 12 therein which receives 
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ton 6 the ratchet and pawl mechanism holds 
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end of which opens directly into the space 
in the main working cylinder 5 in front of 
the piston 6, while the rear end communi 
cates through a cross passage 15 with the 
cylindrical cavity 12 in front of the cushion 
ing piston 13 when the main piston is in 
its forward position. When the main pis 
ton is in its forward position there will be 
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free admission of motive fluid under pres 
sure from the forward end of the main cyl 
inder, through the channel 14 and cross 
passage 15, to the cylindrical cavity 12. As 
tlie main piston moves backward the cross 
passage 15 will be overridden by the cush 
ioning piston 13 whereby the remaining 
motive fluid in the cavity 12 will be locked 
up therein so that throughout the remainder 
of the rearward movement of the main pis 
ton such motive fluid will be compressed. 
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As this air Is compres ed throughoutºa con 
siderable portion of the entire length of 
the stroke of the piston, it will follow that 
the motive fluid will be compressed to a 
high degree, and the motive fiuid thus com 
pressed will act as an efficient cushioning 
means to absorb the momentum of the pis 
ton and parts carried thereby in each rear 
ward movement, it will of course be 
understood that the portion of the stroke 
throughout which the motive fluid is com 
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pressed in the cylindrical cavity 12, will de 
pend upon the position of the cross passage 
15, which cross passage may be made to 
enter the cavity 12 nearer to, or farther from, the cushioning piston 13 when the 
main piston is in its forward position, as is 
shown in the drawing, as may be desired. If it enters the cylindrical cavity at a point 
close to the cushioning piston, when the 
main piston is in its forward position, then 
the motive fluid will be compressed during 
the entire return movement of the main pis 
ton. As shown the main piston is permitted 
to move throughout the first part of its 
return movement before such compression 

and a percussive piston freely mounted there takes place in order that the initial portion 
of the return movement shall not be op 
posed by the compression of the motive 
fluid. In addition to preventing the return 
movement being opposed by the work done 
in compressing motive fluid, I have also 
shown a relief passage 16 by which even 
the tension of the motive fluid may itself 
be released at the time of the initial rear 
ward movement of the main piston. The 
motive fluid in the cavity 12 will discharge 
through this channel 16 to the rear of the cushioning piston 13 whence it will pass 
between the rifle bar 8 and the nut 10 to the 
rear of the main piston 6, and so to exhaust. 
The distance between the point at which 
the passage 16 enters the cylindrical cavity 
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12 and the front end of the clashioning pis 
ton 13 when the main piston is in its most 
forward position is quite short, so that very 
quickly after its first, rearward movement the port opening to such relief passage will 
override the cushioning piston 13 and es 
cape cut-off therethrough. Preferably there 
is a short distance between the point at 
which the relief passage 16 enters the cavity 
12 and the point at which the cross-passage 
15 enters the cavity 12 so that in the move 

60 

65 

ment of the main piston from the point at 
which the port of the passage 16 is closed 
up, to the point at which the cross-passage 
15 is closed, motive fluid will be entering 
through the channel 14 and the cross-pas 
sage 15 into the cavity 12 to build up pres: 
sure therein, to nearly, if not quite the full 
inctive fluid pressure. In the remaining 
part of the movement of the piston 13 this 
motive fluid, which will have been en 
trapped directly the cross-passage 14 was 

closed, will be compressed for cushioning 
and other purposes, as has been explained 
above. 
The points at which the two passages or 

channels enter the cylindrical cavity 12 may 
of course be varied both with respect to each 
other and with respect to the position of the 
cushioning piston 13 when the main piston 
is at the end of its forward stroke. 

may also be varied to suit different condi 
tions and requirements, it being understood 
that in any event there must.be no large 
channe such as will permitt free or . un 
limited discharge of motive fiuid from the 
main cylinder in front of the main piston. 
As shown the channel 13 is of very Small ca 
pacity and this is the preferred construc 
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relative cross-sectional areas of the passages 7 
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tion, the passage being in the nature of a 
bleeding passage such as will supply the 
cavity 12 without appreciably lowering the 
pressure in the main cylinder in front of the 
main piston. 
What I claim is: 
1. in an elastic fluid operated percussive 

tool, the combination with a main cylinder 
in and having a cylindrical cavity project 
ing inward from the rear end thereof, of a cushioning piston mounted in the cylindrical 
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cavity and held against relative longitudinal 
movement therein, and means for admitting 
elastic motive fluid under pressure to the 
cylinder, the said percussion piston being 
provided with a channel the rear end of 
which enters the cylindrical cavity and the 
forward end of which is in open free com 
munication with the main cylinder in front 
of the percussion piston, the rear end of the 
said channel being in a position to be over 
ridden by the cushioning piston in the rear 
ward movement of the main piston. 

2. In a rock drill, the combination with a main cylinder and a percussion piston freely 
mounted therein and having a cylindrical 
cavity projecting inward from the rear end 
thereof, of a longitudinally stationary bar 
carried by the rearhead of the main cylinder 
and projecting forwardly into the said cy: 
lindrical cavity, a cushioning piston carried f : 9 

by the forward end of the said bar and fitted to the said cylindrical cavity, and means for 
admitting elastic motive fluid under, pres 
sure to the cylinder, the said percussion pis 
ton being provided with a channel, the rear 
end of which enters the cylindrical cavity 
and the forward end of which is in open 
free communication with the main cylinder 
in front of the percussion piston, the rear 
end of the said channel being in a position 
to be over-ridden by the cushioning piston 
in the rearward movement of the main pis 
ton. - 

3. In an elastic fluid operated percussive 
tool, the combination with a main cylinder 
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vided with a channel the rear end of which 

piston. 
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and a percussion piston freely mounted there 
in and having a cylindrical cavity project 
ing inward froin the rear end thereof, of a 
cushioning piston mounted in the cylindrical 
cavity and held against longitudinal inove 
ment therein, and means for admitting elas 
tic motive fluid under pressure to the cylin 
der, the said percussion piston being pro 
vided with a channel the rear end of which 
enters the said cylindrical cavity and the 
forward end of which is in open communica 
tion with the main cylinder in front of the 
piston, and with another channel the for 
ward end of which enters the cylindrical 
cavity and the rear end of which communi 
Cates with the cylinder to the rear of the 
percussion piston, the forward end of the 
second said channel and the rear end of the 
first said channel being arranged to be over 
ridden by the cushioning piston in the rear 
ward movement of the main piston. 

4. in an elastic fluid operated percussive 
too, the combination with a main cylinder 
and a percission piston freely mounted there 
in and having a cylindrical cavity project 
ing inward from the rear end thereof, of a 
cushioning piston mounted in the cylindrical 
cavity and held against longitudinal move 
ment therein, and means for admitting elas 
tic motive fluid under pressure to the cylin 
der, the said percussion piston being pro 

enters the said cylindrical cavity and the 
forward end of which is in open communi 
cation with the main cylinder in front of 
the piston, and with another channel the 
forward end of which enter's the cylindrical 
cavity and the rear end of which communi 
cates with the cylinder to the rear of the 
percussion piston, the forward end of the 
second said channel and the rear end of the 
first said channel being arranged to be suc 
cessively over-ridden by the cushioning. pis 
ton in the rearward movement of the main 

5. in a rock drill, the combination with 
a main cylinder and a percussion piston 
freely mounted therein and having a cyli:- 
dric?? cavity projecting inward fro}} ; : 
rear end thereof, of a longitudinally station 
lary bar carried by the rear head of the main 
cylinder and projecting forwardly into the 

said cylindrical cavity, a cushioning piston 
arried by the forward end of the said bar 
and fitted to the said cylindrical cavity, and 
means for admitting elastic motive fluid 
under pressure to the cylinder, the said per 
cussion piston being provided with a channel 
the rear end of which enters the said cylin 
drical cavity and the forward end of which 
is in open communication with the main 
cylinder in front of the piston, and with 
another channed the forward end of which 
enters the cylindrical cavity and the rear 
end of which communicates with the cyl 
inder to the rear of the percussion piston, the 
forward end of the second said channel and 
the rear end of the first said channéi being 
arranged to be over-ridden by the cushion 
ing piston in the rearward movement of the 
Rail 

8. In a rock drill, the combination with 
a main cylinder and a percussion piston 
freely mounted therein and having a cylin 
drical cavity projecting inward from the 
rear end thereof, of a longitudinally station 
ary bar carried by the rear head of the main cylinder and projecting forwardly into the 
said cylindrical cavity, a cushioning piston 
carried by the forward end of the said bar 
and fitted to the said cylindrical cavity, and 
means for admitting elastic motive fluid 
under pressure to the cylinder, the said per 
crission piston being provided with a chan 
nel the rear end of which enters the said 
cylindrical cavity and the forward end of 
which is in open communication with the 
main cylinder in front of the piston, and 
with another channel the forward end of 
which enters the cylindrical cavity and the 
rear end of which communicates with the 
cylinder to the rear of the percussion piston 
the forward end of the second said channel 
and the rear end of the first said channel 
being arranged to be successively over-rid 
den by the clishioning piston in the rear 
ward movement of the main piston. 

fn witness whereof, I have here into set 
ny hand this 20th day of March, 1911. 

CARES I. SAESEER. 
ºiinesses: 

F. 3. GIRAvES, 
YMAN S.AN DREWS, Jr. 
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