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UNITED STATEs PATENT OFFICE. 
CHARLES HERMAN HAESELER, OF PHILADELPHIA, PENNSYLVANIA. 
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994,743. specification of Letters Patent. Patented June 13, 1911. 
Application filed August 20, 1919. Serial Nip. 578,149. 

To all whom it may concern: 
Beit known that I, CHARLEs H.HAESELER, 

a citizen of the United States of America, and a resident of Philadelphia, county of 5 Philadelphia, and State P Pennsylvania, 
have invented certain new and useful Im 
Ep in Power - Operated Percussive 
ools, of which the following is a specifica 

tion, reference being had to the accompany 
10 ing drawings, forming a part thereof. 

This 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 

15 elastic motive fluid under pressure alter 
nately admitted into a cylinder upon oppo 
site sides of a piston freely mounted therein. 
Because of the fact that in this class of tool the percussion piston is freely mounted in 

20 the cylinder, in the sense that there is no 
mechanical means to limit the extent of the 
stroke thereof, it follows that some means 
must be provided to prevent the piston from 
striking the upper head of the cylinder upon 

25 the upward or return movement of the pis 
toa. For this purpose it is common to ad 
mit the motive fluid behind the percussion 
piston at some period during its rearward 
movement, prior to the completions thereof, 

30 so that this motive fluid is further com 
pressed during the completion of such re 
turn movement and as so further compressed 

... will act as a cushion, but in practice this 
method has usually been found inefficient for 

35 several reasons: First, it is quite difficult to maintain a tight enough joint for the purpose 
between the percussion piston and the cylin 
der in which it is mounted, this being chiefly 
owing to the severe wear to which the parts 

40 are SS in use; second, it is manifestly 
impracticable to admit the motive fluid be 
hind the piston at too early a period, because 
the effect would be to undesirably shorten the 
stroke of the piston, yet the rebound of the 45 pistan, following a blow, varies considerably 
and 8 point of admission sufficient under 
Some conditions is wholly inadequate under 
others; third, because of the comparatively 
small portion of the stroke that can be used 

50 for cushioning purposes there is too short a 
period for the pressure to accumulate sufi 
ciently, Again in the case of rock drills, to 
which this invention is particularly adapted, 
the presence of the rotator bar employed 

55 therein at the upper end of the cylinder, and 
which commonly enters a cavity in the per 
cussion piston, reduces the available area not 

only for cushioning purposes, but also for 
power purposes; moreover its presence re 
sults in further joints through which further 
leakage readily occurs. 
The main objects of the present invention 

are first to efficiently cushion the piston of 
this class of tools upon the return stroke 
thereof, and second to increase the eficiency 
tion thereof, whereby the force of the blows 

60 

65 

are augmented, and the number of the blows 
imparted in a given period of time is il 
creased. These objects are attained by the 
employment of a special cushioning piston 
of smaller effective area than that of the per 
cussion piston, secured to a longitudinally 
fixed bar or rod, such bar or rod in the case 

of the tool by increasing the speed of opera 

iently the rotator or rifle bar, thereof, the 
Said cushioning piston being mounted in a 
cylinder E. in or carried by the per 
cussion piston, and the provision of means 
by which the motive fluid is admitted to the 
said cylinder in front of the cushioning pis 
ton during the forward movement of the 
percussion piston, and is held entrapped 
therein during the entire return movement 
of the percussion piston so that it will be 
compressed in such return movement to a 
high degree. The fluid thus compressed 
forms an efficient cushioning means, the high 
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degree of compression attained by reason of 
the length of stroke g found sufficient 
for all purposes, yet the fact that the pres: 
sure therein rises slowly until near the end 
of stroke, causing the percussion piston to 
make substantially a full and complete stroke 
under all conditions. The-motive fluid thus 
compressed reacts upon the next-forward 
stroke to augment the motive fluid admitted 
for power purposes, so as to increase the 
sneed and force of the forward or power 
stoke, thereby increasing the effigiency of 
the drill to a considerable extent. A further 
advantage of the high degree of compres 
sion Shus attained is the heating of the nao 
tive fluid. Not only is its tension increased, 
but where steam is employed as such motive fluid, the super-heating immediately obvi 
ates any tendency toward condensation 

of a rock drill or similar tool being conven 

in the drill. This is particularly beneficial 
when it is considered that these drills are 
commonly used in the open and often dur 

The cushioning means just descri 
ing cold weather, with almost no attempt at . 
heat insulation of the connecting E. d may 
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thereof, and prevents water from colleeting 
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be used either supplementary to the common 
expedient of admitting motive fluid at the 
rear of the percussion piston during its re 
turn movement as first above, described, or 
instead thereof. Preferably the motive 
fluid will still be admitted behind the per 
cussion piston before the completion of the 
return movement thereof, but at a somewhat 
later period, this being for the double pur 
pose of increasing, the cushioning action at 
the extreme end of the stroke, and the build 
ing up of pressure for the next forward 
stroke. 
My invention also consists in certain novel 

details of construction and combinations of 
parts, including a detachable connection for 
the cushioning piston, whereby the parts 
may be readily taken apart and reassembled, 
all as will be well understood in the light of 
the following specification; and in order 
that my invention may be thoroughly un 
derstood I will now proceed to describe in 
detail certain embodiments thereof, having 
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reference to the accompanying drawings 
illustrating the same, and will then point 
out the novel features in claims. 
In the drawings: Figure 1 is a view in 

partly side elevation and partly central lon 
gitudinal section, of a power rock drill con 
structed in accordance with my invention. 
Fig. 2 is a view in central longitudinal sec 
tion of the central portion of the drill, show ing the main piston in its forward position. 
Fig. 3 is a detail view partly in side eleva 

35 tion and partly in central longitudinal sec 
tion of the rifle bar employed in the con 
struction of tool illustrated in Figs. 1 and 2. 
Fig. 4 is a view in transverse section there 
through upon the line 4 4 in Fig. 3. Fig. 
5 is a detail view in central longitudinal sec 
tion through the cushioning piston. Fig. 6 
is a view in transverse section through the 
drill upon the line 6-6 in Fig. 1. Fig. 7 is 
a view in central longitudinal section 
through a pulsator type of drill equipped 
with my invention. Fig. 8 is an enlarged 
view in central longitudinal section through 
the main cylinder and correlated parts, the 
I piston being shown in its forward posi 
10. 

The rock drill illustrated in Figs. 1 to 6 inclusive comprises in general a main cylin 
der 85, a reciprocating percussion piston 14 
therein, a distributing valve 36 for admit 
ting and exhausting motive fluid to and 
from the cylinder below and above the pis 
tion, and a rocker 37, actuated by the pis 
tonin its reciprocating movements, for op 
erating the valve. The upper end of the 
piston 14 is provided with a nut 15 which is 
fitted to a rifled rotator bar 1, the said bar being carried by the upper head of the drill 
and extending downward through the said nut into a cylindrical cavity 13 in the piston 
At its upper end the rifle bar is provided 
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with a ratchet wheel, the teeth of which are 
arranged to engage pawls in the said upper 
head, and by which rotational movements of 
the rifle bar are permitted in one direction 
only. As so far described the drill is of 
ordinary well known construction and op 
erates in the usual manner, elastic motive 
fluid such as steam or air under pressure be 
ing alternately admitted by the valve above 
and below the piston 14 to successively drive 
the piston downward in a power stroke and 
lift it in a return stroke. The rifle bar and 
its connections constitute a rotating means 
by which the piston will be given a partial 
movement of rotation when moving in one 
direction, the rifle bar itself being permit 
ted to rotate by reason of the ratchet and 
pawl mechanism when the piston is moving 
in the other direction. By this means an 
intermittent step by step movement in the 
same direction is constantly imparted to the 
piston in its operation. The lower end of 
the rifle bar 1 is provided with a conical ex 
tremity 5 to which is fitted the correspond 
ingly conical portion 6 of a cushioning pis 
ton, 7, the periphery of which is provided 
with packing rings 8 arranged to accurately 
fit the cylindrical cavity 13. The piston T is 
hollow and is provided interiorly with a 
check valve 9, fitted to a valve seat 10, the 
said check valve being conveniently closed 
by means of a spring 11, a plug 12 consti 
tuting an abutment for the spring and serv 
ing as means to retain the valve against ac 
cidental displacement. The rifle bar 1 has a 
longitudinal passage which opens into the 
hollow piston 7 at its lower end 4 and con 
nects at its upper end, through a cross pas 
sage 3, with the interior of the cylinder 13 
above the percussion piston 14. Motive fluid 
admitted above the percussion piston 14 to 
drive the same downward in a power stroke, 
will, during such downward movement of 
the piston, enter the cross passage 3 in the 
rifle bar 1, and will pass down through the 
longitudinal passage 2 therein through the 
cushioning piston 7, past the check valve 9, 
into the cylindrical cavity 13, beneath the 
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said cushioning piston 7. Upon the upward 
movement of the percussion piston 14 in a 
return stroke the check valve 9 will auto 
matically close, and the motive fluid in the 
cylindrical cavity 13 will be entrapped. 
This fluid, which it will be realized is ini 
tially under the normal degree of compres 
sion at which the motive fluid is employed, 
will be compressed further to a very high 
degree in the said return movement of the 
percussion piston, the effect of which will be 
first, to prevent the piston. 14 from striking 
the upper head, second, to produce a power 
ful initial impulse to start the piston down 
ward upon a new power stroke, and third, 
to augment the power of the tool in such 
power stroke. The net result is a remark 
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able increase of efficiency of the tool, and the 
avoidance of injury such as so commonly 
occurs from the piston striking the upper 
head. 

n Figs. 7 and 8 the cushioning device is 
shown as applied to a form of pulsator 
drill, in which the motive fluid is com pressed by means of a compressor piston 32 
fitted to a cylinder 16, and operated by a 
motor 33, all included as a part of the drill 
ing tool structure as a whole. Air is ad 
mitted to the cylinder 16 through an admis 
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sion port 18 and a passage 17, and the ex tent to which the air is compressed may 
be regulated by means of a hand operated 
regulator valve 18 in the lower end of the cyl 
inder 16 beneath the piston 32. The percus 
sion piston 28 is located in a cylinder 19 
which in this instance is formed as a con 
tinuation of the cylinder 16, being divided 
therefrom by a horizontal wall having pas 
sages 22 therethrough which connect the 
two said cylinders. The rifle bar 25 in this 
construction is permanently fixed to the said 
wall, the nut 30 therefor being rotatably 
mounted in the percussion piston 28 and 
having the usual or any desired form of 

: ratchet and pawl connection with the pis 
ton as will be well understood, the said nut 
being mounted in a counter-bore in the per 
cussion piston 28 and retained in position 
by the usual form of slip release spring and 
head 29, as will be well understood, these 

35 
parts being common in the art and requir 
ing no detailed description or illustration 
herein. Under normal conditions the nut is 
held against relative rotation with respect 
to the piston when the piston is moving in 
one direction so that the piston will be given 
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a partial movement of rotation during such 
movement, but upon the movement of the 
piston in the other direction the ratchet and 
pawl connection will release the nut and 

". Eit it to rotate freely in the piston. The 
ower end of the rifle bar enters a cylin 
drical cavity 27 in the piston 28, and a 
cushioning piston 20 is accurately fitted to 

50 

55 

the said cylindrical cavity 27 exactly as in 
the construction of Figs. 1 to 6 inclusive, 
the said piston being similarly secured to 
the lower extremity of the rifle bar by 
means of the coacting conical surfaces 5 
and 6 and provided with a check valve con trolled passage therethrough. The longitu 
dinal channel 26 in the riffe bar 25 may con 
veniently extend, however, clear through 
the rifle bar from one end to the other so 
that its upper end opens into the compres 
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sion cylinder 16. The upper and lower 
ends of the cylinder 19 are arranged to be 
connected by a suitable passage 22, such as 
is conveniently in the form of an annular 
chamber, so that it-will likewise constitute 
a receiver space, the upper end of the pas 
sage being controlled by a check valve 23, 

above the percussion piston 28. 

while the lower end enters the cylinder 19 
at the bottom thereof through the freely 
open port or passage 24. The cylinder all 
its lower end is provided with a valve 21 
similar to the hand operated regulator valve 
18 in the cylinder 16. The drill, as a 
whole, operates as follows: Air being com 
pressed by the compression piston 32, passes 

70 

through the passages 20 into the cylinder 19 
This drives 75 

the piston downward and as the piston in . 
its downward movement uncovers the upper 
openin, 
air will pass the check valve 23 down 
through the passage 22 to the lower end of 
the cylinder 19 beneath. the percussion pis 
ton 28. Then as the compression piston 32 
rises the air which has passed the check 
valve 13 will be trapped thereby and will 
operate to lift the percussion piston in a 

of the passage 22, the compressed 
80 
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return stroke, the upward movement of the 
compression piston relieving the upper side 
of the percussion piston at this time. In 
the downward movement of the percussion 
piston, notive fluid under pressure will be 
admitted through the longitudinal channel 
26 in the rifle bar 25 and through the hol 
low cushioning piston 7 into the lower end 
of the cylindrical cavity 27 in the percussion 
piston 28, and upon the return movement of 
the piston the air. will be trapped therein as 
in the construction of Figs. 1 to 6 inclusive, 
to thereby act as an effective cushion to pre 
vent the piston from striking the upper wall 
or head and to otherwise act upon the pis 
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ton in its next succeeding downward move 
ment as stated above. 
In either of the structures described it 

will of course be understood that the ef 
fective area of the percussion piston upon 
which the motive fluid acts to move it in a 
return stroke is greater than that of the cush ioning piston which opposes it. In the 
structure shown in Figs. 1 to 6 inclusive in g 
which the motive fluid operated to actuate 
the percussion piston in its return move 
ment is employed at full motive fluid pres 
sure, the felative areas are about three to 
one, while in the structure shown in Figs. 
7 and 8, in which the motive fluid is used 
expansively when actuating the percussion 
piston in its return movement, the propor 
tional difference. is much greater. These 
proportions may of course be very varied to 
suit different conditions and requirements. 

It will be noted that in both of the con 
structions herein described the piston 20 at 
the end of the rifle bar acts as an outboard 
bearing for the rifle bar, supporting the 
rifle bar in the movement of the piston, and 
thereby preventing undue wear upon the 
rifle bar or upon the nut engaged thereby, 
and also tending to steady the parts so as 
to insure their proper operation. The coni 
cal connection between the piston and the 
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rifle bar is also a desirable feature of con- one direction, and means for entrapping - struction because it provides for the ready 
disconnection of the parts when the drill is 
taken apart for repair or other purposes. 
In reassembling the parts it is only neces 
sary to mount the piston in the cylindrical 
cavity because in the first stroke of the per 
cussion piston the motive fluid trapped in 
the cylindrical cavity beneath the cushion 
ing piston will immediately act to lift the 
cushioning piston into position wherein it 
will intimately engage the conical end 5 
of the rifle bar and thereafter the frictional 
engagement between the complementary 
conical parts 5 and 6, coupled with the air 
pressure, will tend to keep the parts in their 
proper engaged positions. - 
It will of course be understood that the 

two constructions shown and described are 
merely illustrative of types of tools to which 
my invention may be advantageously em 
pity and it will also be clear that my in 
vention is equally adapted for employment 
with other forms and types of power oper 
ated percussive tools. It will also be under 
stóod that many of the details of construc 
tion and arrangement of parts of the cush 
ioning means may be varied without de 
parting from the spirit and scope of my in 
vention in its broad aspect. 
iWhat I claim is: . 
1. In an elastic fluid operated percussive 

tool, the combination with a cylinder and a 
percussion piston freely mounted therein of 
means for applying elastic motive fluid 
against a given area of the piston to move it 
in one direction, and means for entrapping 
motive fluid, and for compressing it against 
a relatively smaller area of the piston, dur 
ing substantially the entire movement of the 
said piston in such direction. 

2. In an elastic fluid operated percussive 
tool, the combination with a cylinder and 
a percussion piston freely mounted therein, 
the said piston presenting a relatively 
greater area upon one side for actuation by 
elastic motive fluid, and a relatively smaller 
area in opposition thereto for resisting such 
actuation, of means for admitting elastic 
motive fluid in the cylinder to operate 
against the relatively large area of the pis 
ton to move it in one direction, and means 
for entrapping motive fluid, and for com 
pressing it by the said piston, throughout the 
said relatively smaller area, during substan-- 
tially its entire movement in such direction. 

3. An elastic fluid operated percussive tool 
comprising a main cylinder, a percussion 
piston mounted to reciprocate freely. therein, 
a compression cylinder, and a cushioning 
piston having a smaller effective area than 
the percussion piston, mounted in the said 
compression cylinder, means for admitting 
elastic motive fluid in the main cylinder 
against the percussion piston to move it in 

rection. 

motive fluid in the compression cylinder, 
and for compressing it therein against the cushioning piston during substantially the 
entire movement of the said percussion pis 
ton in such direction. - 

4. In an elastic fluid operated percussive 
tool, the combination with a cylinder and a 
percussion piston freely mounted therein, of 
means for admitting elastic motive fluid into 
the cylinder, against one side of the said pis 
ton to actuate it in one direction, and cush 
ioning means of smaller effective area, op 
erating to compress entrapped motive fluid 
during substantially the entire movement of 
the said piston in such direction. 

5. In a power operated percussive tool, 
the combination with a cylinder and a per 
cussion piston mounted to reciprocate freely 
therein, and means for admitting elastic 
motive fluid under pressure to the cylinder alternately upon opposite sides of the pis. 
ton, to alternately actuate the same in oppo 
site directions, of means for compressing a 
portion of the motive fluid employed in 
moving the piston in one direction. during 
Substantially the entire movement of the 
said piston in the opposite direction. 

6. In a power operated percussive tool, 
the combination with a cylinder and a per 
cussion piston mounted to reciprocate freely 
therein, and means for admitting elastic 
motive fluid under pressure to the cylinder 
alternately upon opposite-sides of the piston, 
to alternately actuate the same in opposite 
directions, of means for completely entrap 
ping a portion of the motive fluid employed 
in moving the piston in one direction, and 
for continuously compressing it while so 
completely entrapped during substantially 
the entire movement of the said piston in the opposite direction. 

7. FE a power operated percussive tool, 
the combination with a cylinder and a per 
cussion piston mounted to reciprocate freely 
therein, and means for admitting elastic 
motive fluid under pressure, to the cylinder - alternately upon opposite sides of the pis 
ton, to alternately actuate the same in op 
posite directions, of means, for exhausting 
motive fluid from a portion, only of that part of the piston against which it operates 
when moving the said piston in one-direc 
tion, whereby when the piston is moved in 
the other direction, the said piston will op erate throughout the remaining portion 
thereof to continuously compress such re. 
sidual motive fluid, the compression of 
which will progressively oppose the entire 
movement of the piston in the latter said di 

8, in an elastic fluid operated percussive 
tool; the combination with a cylinder and a 
percussion piston freely mounted therein 
and having a compression cylinder in axial 
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alinement therewith, of a cushioning piston 
in the last said cylinder, a longitudinally 
stationary rod for carrying the said cushion 
ing piston, means for admitting elastic motive 
fluid under pressure into the first said cylin 
der upon opposite sides of the percussion 
piston, and into the said compression cham 
ber in front of the said cushioning piston, 
and means for completely entrapping the 
motive fluid in the said compression cham 
ber, whereby it will be compressed during 
substantially the entire movement of the 
percussion piston in one direction, and will 
expend its energy to assist in the actuation of 
the said percussion piston when the latter is 
moving in the opposite direction. 

9. In mechanism of the class described, the 
combination with a main cylinder and a per 
cussion piston freely mounted therein, and 
having a co-axial cylindrical cavity, of a 
cushioning piston mounted in the said cylin 
drical cavity, a longitudinally fixed rod to 
which the said, cushioning piston is attached, 
means for admitting elastic motive fluid under 
pressure into the main cylinder alternately 
upon opposite sides of the percussion piston, 
and into the said cylindrical cavity, and non 
return means for preventing the escape of 
motive fluid from the said cylindrical cavity. 

10. In a rock drill the combination with a 
main cylinder and a percussion piston freely 
mounted therein, and having a co-axial cy 
lindrical cavity, of a longitudinally station 
ary rotator bar carried at one end by the said 
main cylinder and at the other end projecting 
into the said cylindrical cavity, a cushioning 
piston carried by the latter end of the said 
rotator bar, and means for admitting an 
elastic fluid into, and entrapping it within, 
the said cylindrical cavity. 

11. In a rock drill, the combination with a 
main cylinder and a percussion piston freely 
mounted therein and having a co-axial cylin 
drical cavity, of a longitudinally fixed rota 
tor bar received within the said cavity, a pis 
ton thereon fitted to the said cavity, means 
for admitting motive fluid to the said main 
cylinder, and check valve controlled pas 
sages for admitting motive fluid to the said 
cylindrical cavity. 

12. In a rock drill, the combination with a 
main cylinder, and a percussion piston freely 
mounted therein, and having a cylindrical 
cavity, of a longitudinally fixed rotator bir 
received within the said cavity, and a piston 
fitted to the said cavity and detachably con 
nected to the end of the said rotator bar. 

13. In a device of the character described, a percussion cylinder, a percussion piston, a 
rotator bar, a cylinder in said piston and in 
which the said rator bar works, a piston 

es 

for the latter said cylinder, and a friction 
joint for connecting the rotator bar and the 
latter said piston. 

14. In a device of the character described, 

rotator bar, a cylinder in said piston and in 
which the said rotator bar works, a piston 
for the latter said cylinder, and a conical 
friction joint for connecting the rotator bar 
and the latter said piston. 

15. In a device of the character described, 
a percussion cylinder, a percussion piston, a 
rotator bar, a cylinder in the said piston, 
and in which the rotator bar works, an ele 
ment fitted to the rotator bar in sliding rela 
tion therewith, and carried by the piston, a 
piston in the cylinder in the said percussion 
piston, and self-engaging detachable con 
necting means between the Second Said pis 
to) and the said rotator bar. 

16. In a device of the character described, 
a percussion cylinder, a percussion piston, a 
rotator bar, a cylinder in the said piston, 
and in which the rotator bar works, an ele 
ment fitted to the rotator bar in sliding rela 
tion there with, and carried by the piston, a 
piston in the cylinder in the said percussion 
piston, and a friction joint for detachably 
connecting the second said piston with the 
said rotator bar. m 

17. In a device of the character described, 
a percussion cylinder, a percussion piston, a 
rotator bar, a cylinder in the said piston, 
and in which the rotator bar works, an ele 
ment fitted to the rotator bar in sliding rela 
tion therewith, and carried by the piston, a 
piston in the cylinder in the said percussion 
piston, and a conical friction joint for de 
tachably connecting the second said piston 
with the said rotator bar. 

18. In a rock drill, the combination with a 
main cylinder, a percussion piston freely 
mounted therein and having a longitudinal 
cylindrical cavity, and means for admitting 
elastic fluid into the cylinder alternately 
upon opposite sides of the said piston, of a 
rotator bar which enters the said cylindrical 
cavity, a hollow piston upon the end of the 
said rotator bar and fitted to the said cylin 
drical cavity, and a clheck valve in the said 
hollow piston, the said rotator bar having a 
channel therethrough which affords connec 
tion between the rear end of the main cylin 
der and the said hollow piston. 

a percussion cylinder, a percussion piston, a 65 
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In testimony that I claim the foregoing I 

have hereunto set my hand. 
CHARES HERMAN, HAESELER, 

Witnesses: 
G. B. PRINDLE, 
M. LoBEL. 

five cents each, by addressing the "Commissioner of Patents, 
Washington, D. C.' 

  


