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(57) ABSTRACT 
A pneumatic percussion tool having a reciprocable pis 
ton hammer with similar reduced diameter portions ex 
tending from opposite sides of an enlarged piston por 
tion. Each reduced diameter portion includes an annu 
lar groove cooperable with associated inlet porting for 
admitting pressure air to act on the piston to deliver a 
percussion blow. The respective grooves are located at 
different positions with respect to the opposite impact 
end faces of the piston hammer and the hammer can be 
reversibly disposed in the tool cylinder to provide vari 
able impact blow, blow frequency, and air consump 
tion. 

5 Claims, 2 Drawing Figures 
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REVERSIBLE PISTON HAMMER FOR 
PERCUSSION TOOL 

BACKGROUND OF THE INVENTION 

Fluid operated percussion tools such as rock drills 5 
and the like of the type wherein the reciprocating pis 
ton hammer includes passage means for valving fluid to 
actuate itself are generally well known. An example of 
such a percussion rock drill is disclosed in U.S. Pat. No. 
3,666,024 to R.W. Beaumont. Such types of fluid oper- 10 
ated tools are also sometimes characterized by a piston 
hammer which includes reduced diameter portions 
having impact striking faces extending axially on oppo 
site sides of an enlarged piston portion. Such piston 
hammers may be reversibly disposed in the drill cylin- 15 
der bore in the event that damage to one of the striking 
faces should be incurred as suggested in U.S. Pat. No. 
1,293,225 to W.A. Smith. Heretofore, the abovemen 
tioned general type of percussion rock drill has not 
been capable of convenient adaptation to operate at 20 
various blow frequencies or to efficiently utilize the 
available pressure fluid supply without interchanging 
internal drill parts. This is not only inconvenient but is 
costly in terms of requiring extra parts to be kept avail 
able when it is desired to change the impact blow, blow 25 
frequency, or to more efficiently utilize the available 
pressure fluid quantity. 

SUMMARY OF THE INVENTION 

The present invention provides for a pressure fluid 30 
operated percussion rock drill characterized by a re 
versible piston hammer of the type which includes pas 
sages for valving pressure fluid to the drill cylinder and 
which may be reversibly disposed in the drill cylinder 
to change the percussion blow frequency. 
With the fluid operated percussion rock drill of the 

present invention, variable impact blow, blow fre 
quency, and pressure fluid utilization may be easily at 
tained by reversing the arrangement of the piston ham 
mer in the drill cylinder. 
Moreover, with the present invention pneumatic 

rock drills of the general type disclosed may be easily 
adapted to operate more efficiently at various altitudes 
or may be adapted to more efficiently utilize the avail 
able supply of pressure air for work purposes. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a longitudinal section view of a fluid oper 

ated percussion rock drill in accordance with the pres- 50 
ent invention. 
FIG. 2 is a longitudinal view of the piston hammer of 

the drill illustrated in FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 55 

Referring to FIGS. 1 and 2 of the drawing the present 
invention is embodied in a fluid operated percussion 
tool generally designated by the numeral 10. The tool 
10 is commonly known as an independent rotation 60 
pneumatic percussion rock drill and includes a cylinder 
housing 12 having a bore 14. The cylinder 12 is dis 
posed between a backhead housing portion 16 and a 
housing portion 18 suitably secured together by elon 
gated side rods 20 and 22. The side rods 20 and 22 ex- 65 
tend forwardly to secure a cover member 24 and a cap 
26 in assembly with the previous mentioned drill hous 
ing portions. The housing portion 18 includes a chuck 
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2 
member 28 rotatably disposed in suitable bearings 30 
and including means for supporting and rotatably driv 
ing an impact blow-receiving member 32 commonly 
known as a shank. The chuck member 28 is rotatably 
driven by a suitable fluid operated motor 34 which is 
drivably engaged to the chuck member by gearing 36. 
The flow-receiving member 32 includes a longitudinal 
passage for receiving one end of a cleansing fluid tube 
38. 
The backhead portion 16 is characterized by a hol 

low interior 40 in which is secured a sleeve member 42. 
The interior 40 is suitably adapted to be in communica 
tion with a source of pressure fluid such as compressed 
air. The sleeve 42 includes a reduced diameter bore 44 
opening into the bore 14 and spaced annular passages 
46 and 48 opening to the bore 44. Longitudinal pas 
sages 50 communicate the annular passage 48 with the 
interior 40. The annular passage 46 is in communica 
tion with radially extending passages 52 which in turn 
are in communication with an annular passage 54 in the 
backhead portion 16. The annular passage 54 in turn 
is in communication with a passage 56 leading to an an 
nular passage 58 in the cylinder 12. The cylinder 12 
also includes an annular passage 60 forming an exhaust 
port. 
The percussion tool 10 further includes a reciproca 

ble piston hammer generally designated by numeral 62 
and characterized by an enlarged piston portion 64 
having transverse faces 61 and 63 and closely fitted in 
the bore 14. The piston hammer 62 is also character 
ized by integral cylindrical stem portions 66 and 68 ex 
tending axially on opposite sides of the piston portion 
64. The stem portions.66 and 68 are of equal diameter 
and substantially equal length and are respectively de 
limited by transverse end faces 70 and 72. In the ar 
rangement shown in FIG. 1 the stem portion 66 is slid 
ably supported by the sleeve 42 and the stem portion 
68 is supported in bearing means formed by a sleeve 74 
disposed in the housing portion 18. The stem portions 
66 and 68 include first and second fluid conducting 
passage means disposed on the periphery thereof and 
comprising the respective annular grooves 76 and 78. 
As shown by the position of the piston hammer 62 in 

FIG. 1 the groove 76 cooperates with the passage 48 in 
the sleeve member 42 to valve pressure fluid to the 
bore 14 to act on the piston face 61 to drive the piston 
hammer forwardly on a blow-delivering stroke. Pres 
sure fluid supplied to the interior 40 acts on the end 
face 70 also. As the piston hammer 62 moves forwardly 
the end face 70 passes the edge of the annular passage 
46 after the groove 76 has moved out of communica 
tion with passage 48 and provides for flow of fluid 
through passages 54 and 56 to act on the piston face 63 
to reverse the direction of movement of the piston 
hammer at the completion of a blow-delivering stroke. . 
As the faces 61 and 63 pass the exhaust port 60 pres 
sure fluid acting thereupon is exhausted from the bore 
14. The aforedescribed operation of the percussion 
tool 10 is basically well known. 
By removing the backhead member 16 from the cyl 

inder 12 the piston hammer 62 may be removed and 
reversibly disposed in the bore 14 so that the groove 78 
cooperates with passage 48 to valve pressure fluid into 
the bore to act on the face 63. The face 70 now be 
comes the striking surface for impacting the member 
32. This provides for a versatile arrangement in the 
event that one of the striking faces becomes damaged. 
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Moreover, the axially projecting stem portions 66 and 
68 support the piston hammer 62 in the drill and no 
sliding engagement of the piston portion 64 with the 
bore 14 is required and accordingly seizing or scoring 
of the cylinder and piston is substantially eliminated. 
The grooves 76 and 78 are proportioned in such a 

way that the groove 76 is in communication with the 
passage 48 for a shorter distance of movement of the 
piston hammer 62 on its forward or blow-delivering 
stroke and accordingly, at a given pressure, less pres 
sure fluid, such as compressed air, is valved into the 
cylinder bore 14 than when the piston hammer is dis 
posed for the groove 78 to be cooperable with the pas 
sage 48. The grooves 76 and 78 are so proportioned 
that the edge of the groove 78 toward the face 72 is an 
axial distance x from the face 70 and the corresponding 
edge of the groove 76 is an axial distance y from the 
face 72, as shown in FIG. 2. The distance r is greater 
than the distance y. 
The above described arrangement in a percussion 

tool may be advantageously used to satisfy various op 
erating requirements of percussion rock drills. In a per 
cussion rock drill the elongated drill stem components 
and the bit portion may limit the work rate or power 
that may be produced by the drill to penetrate a rock 
formation or the like. Accordingly, if an adequate air 
supply is available to operate the drill 10 at a given 
pressure with the groove 78 cooperable with the pas 
sage 48 and it is desired to use smaller diameter drill 
rods and bits the piston hammer 62 may be reversed to 
make the groove 76 cooperable with passage 48 
whereby a lower blow frequency and work rate input 
to the drill rods may be obtained to avoid overheating 
and damage thereto. Moreover, if a maximum available 
quantity rate of pressure air supplied to the drill at a de 
sired pressure is less than the amount that is consumed 
with the piston hammer arranged for the groove 78 to 
be operable, the piston hammer can be reversely ar 
ranged in the cylinder so that the groove 76 is cooper 
able with passage 48 and the drill will consume the 
lower available air quantity while maintaining the de 
sired operating pressure and concomitant impact blow 
energy. In this way with a supply of compressed air 
being derived from a compressor using ambient inlet 
air the piston hammer may be arranged to use the 
groove 76 when operating at higher altitudes without a 
reduction in impact blow energy. 
Another advantage of the present invention which 

may be enjoyed in percussion rock drills is that when 
the supply rate of pressure air at a predetermined pres 
sure is not sufficient to maintain that pressure regard 
less of the arrangement of the piston hammer in the cyl 
inder the piston hammer may be arranged to deliver 
lower impact blow energy and higher blow frequency 
with the groove 78 operable and a comparatively 
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4 
higher impact blow energy and lower blow frequency 
with the groove 76 cooperable with passage 48. In this 
way the drill 10 may be operated for more efficient 
rock penetration in accordance with the known condi 
tion that hard rock formations are more easily pene 
trated by comparatively higher impact blow and lower 
blow frequency. 
What is claimed is: 
1. In a fluid operated percussion tool: 
a housing including a cylinder bore; 
a blow-receiving member disposed in said tool; 
a piston hammer adapted to be reversibly disposed in 

said cylinder bore for reciprocation therein to de 
liver repeated impact blows to said member; 

passage means in said tool adapted to be in communi 
cation with a fluid pressure source; 

said piston hammer including first passage means co 
operable with said passage means for valving pres 
sure fluid to said cylinder bore to drive said piston 
hammer to impact said member, and second pas 
sage means cooperable with said passage means 
upon reversing said piston hammer in said cylinder 
bore for valving pressure fluid to said cylinder bore 
to drive said piston hammer to impact said member 
with greater frequency than when said first passage 
means and said passage means are cooperable. 

2. The invention set forth in claim 1 wherein: 
said piston hammer includes a piston portion and re 
duced diameter stem portions extending axially on 
opposite sides of said piston portion and including 
respective transverse end faces delimiting the axial 
length of said stem portions, said first passage 
means is disposed on one of said stem portions and 
said second passage means is disposed on the other 
of said stem portions. 

3. The invention set forth in claim 2 wherein: 
said tool includes a reduced diameter bore in said 

housing, said passage means opening into said re 
duced diameter bore and one or the other of said 
stem portions may be reciprocably disposed in said 
reduced diameter bore for cooperation of said re 
spective first passage means or said second passage 
means with said passage means. 

4. The invention set forth in claim 3 wherein: 
said first passage means is disposed at an axial dis 
tance from the transverse end face delimiting said 
other stem portion which is less than the axial dis 
tance of said second passage means from said 
transverse end face delimiting said one stem por 
tion. 

S. The invention set forth in claim 4 wherein: 
said first and second passage means comprise 
grooves disposed on the periphery of said stem por 
tions. 
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