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3,010,431 
PERCUSSION TOOLS 
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Copco Aktiebolag, Nacka, Sweden, a corporation of 
Sweden 

Filed Jan. 5, 1960, Ser. No. 550 
10 Claims. (C. 12-36) 

This invention relates to improvements in percussion 
tools having a housing, a working cylinder formed in said 
housing, and a hammer piston reciprocable in said work 
ing cylinder under the action of a pressure fluid. The 
invention is particularly directed to portable percussion 
tools such as paving breakers, hammers, riveters, rock 
drills and the like but the invention may also be used in 
pile drivers, sheeting drivers or the like. 
piston in tools according to the invention may be oper 
ated pneumatically or hydraulically or by other pressure 
fluids as the case may be. A disadvantage of percussion 
tools is the vibrations or shocks transmitted to the han 
dies or other members serving to feed or to carry the tool 
towards a work piece during operation of the tool. One 
object of the invention is to minimize or eliminate said 
shock and vibration transmission. A further object of 
the invention is to provide a simple, economical and efi 
cient percussion tool in which the transmission of vibra 
tions or shocks from the tool to the handle or handles 
or other feeding means is materially reduced. A still 
further object of the invention is to provide a tool in 
which mechanical springs for cushioning of shocks or 
vibrations are avoided. Another object of the invention is 
a tool in which transmission of vibrations and shocks to 
a handle or other member in which vibrations are unde 
sirable is eliminated or minimized irrespective of the 
force with which the operator presses the tool towards 
a work piece, such as a street pavement. For the above 
and other purposes I provide pneumatic means for form 
ing a force transmitting connection between a handle or 
other member in which vibration is undesirable and a 
percussion tool having a housing, a working cylinder in 
said housing, and a hammer piston reciprocable in said 
working cylinder under the action of a pressure fluid, . 
and I furthermore provide means for automatically ad 
justing the value of said force to maintain said member 
relative to said housing in a substantially predetermined 
mean position and for maintaining such adjusted value 
relatively constant over a considerable number of succes 
sive reciprocations of said hammer piston. A suitable 
automatic means is damper piston controlled outlet open 
ings in a compressed air fed damper chamber having 
larger outlet openings than inlet openings. Furthermore, 
I provide in a tool of the type described servo motor : 
means carried by the tool for operating pressure fluid 
supply control means on the tool and manually operated 
means at the handle or other member for actuating said 
servo motor means to operate the fluid supply control 
aS 

Further features of the invention will be apparent from 
the following specification and drawings which illustrate 
by way of example one embodiment, and a modification 
thereof, of a percussion tool according to the invention. 
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However, other modifications of the invention may nat 
urally be made within the scope of the appended claims. 
The hammer piston of the tool may, for instance, be 
driven hydraulically in one or both directions. The ham 
mer piston may also be steam driven. 
The illustrated tool is a portable pneumatic concrete; 

breaker. FIG. 1 is a longitudinal section on a plane 
through the handles and the cylinder axis of the working 
cylinder of a concrete breaker. FIG. 1a is a section, on 
enlarged scale, taken on line fa-1a of FIG. 1. FIG. 2 
is a longitudinal section through the cylinder axis of the 
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2 
breaker according to FIG. 1 on a plane perpendicular to 
the section plane of FIG. 2. FIG.3 is a longitudinal sec 
tion through the cylinder axis of the same tool on a 
plane at 45° to the section planes of FIGS. 1 and 2. FIG. 
4 is a transverse section online IV-IV of FIG. 3. FIG. 
4 also illustrates the planes I-I, II-II and III-III on 
which the longitudinal sections of FIGS. 1 to 3, respec 
tively, are taken. FIGS. 5 and 6 are longitudinal sec 
tions of a modification of the tool in FIGS. 1-4. FIG. 
7 is a cross section on line VIII—VIII of FIG. 6. 
The tool illustrated in FIGS. 1 to 4 has a housing com 

prising a cylinder casing 1, a front casing 2, and a cylin 
derhead 3 which are bolted together by means of longi 
tudinal bolts 4, 4 and nuts 5, 5. The cylinder casing 1 
has a cylindrical bore 6 in which a hammer piston i is 
reciprocable and defines a rear chamber 8 and a front 
chamber 9. The front end of the bore of the cylinder 
Casing 1 accommodates a guide member 10 for an anvil 
block 11 which transmits hammer blows to a steel shank 
2. The shank 12 is guided in a bushing 13 fixed in the 

front casing 2 and retained in the tool by a steel retainer 
14 of conventional design which cooperates with a collar 
15 on a steel 16, such as a spike for breaking concrete 
or asphalt pavement or the like. The steel retainer 14 
permits removal of the steel 16 and is in all respects con 
Structed in conventional manner and is therefore not de 
Scribed in detail. The anvil block 11 has the usual collar 
17 for limiting axial movement of the anvil block. 
At the rear end of the tool a handle member 18 is pro 

vided which carries two handles 19, 19 and forms a ??? 
Which fits the outside of the cylinder casing 1 with a 
sliding fit. The handle member 18 has secured thereto 
piston rods 20 which are rigidly secured to the handle 
member by nuts 21 and which are slidably guided in bush 
ings 22 in the casing 1 and carry pistons 23 reciprocable 
in bores 24 in the cylinder casing 1. The pistons are 
Sealed in the bores by means of sealing rings 25. The 
two pistons 23 are movable in the bores 24 a limited dis 
tance and provide a force connection between the handle 
member 18 and the tool which permits axial longitudinal 
relative movement of the tool and the handle member 18 
within certain limits. 
The cylinder casing it carries a distributing valve casing 

26 accommodating a tubular air distributing valve 27 
noveable longitudinally of the tool in valve guides 28, 
29 and illustrated in FIG. 3 in a position in which com. 
pressed air admission to the rear chamber 8 is closed 
and said chamber is connected to the atmosphere. Com 
pressed air is Supplied to the tool through a hose 30, a 
main valve casing 31, a passage 32 in the main valve 
casing, a passage 33 in the distributing valve casing and 
in open position of the distributing valve 27 through a 
passage 34 to the rear working chamber 8 in the cylin 
der casing 1. Compressed air is also supplied from the 
passage 32 through a conduit 35 and a passage 36 in the 
casing 1 over a pressure reduction valve 37, actuated by 
a Spring 38 through a passage 39 to a chamber 40 in 
the front casing 2. The spring 38 is so dimensioned 
that the pressure in the chamber 40 may be kept at a 
low value, for instance at a few hectograms per square 
centimeter. The comparatively large chamber 40 com 
municates through a passage 41 with the front chamber 
9 in the working cylinder. Instead of the pressure re 
duction valve 37 a constant pressure valve of conven 
tional design may naturally be provided. 
The main valve casing 31 accommodates a servo 

motor operated valve member 42 which is provided 
with a piston portion 43 reciprocable in a bore 44 in 
the main valve casing 31. The bore 44 is closed by a 
cover 45 to form a working chamber 57 for the piston 
portion 43. The annular space 58 at the lower side of 
the piston portion 43 is vented to the atmosphere through 
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a passage 46. A hose 47 is secured to a nipple 48 
formed by the cover 45 and leads to a valve chamber 49 
formed in the handle member 18. The chamber 49 
accommodates a small poppet valve 50 which is nor 
mally kept closed by a spring 51 provided between the 
valve head and a plug 52. The plug 52 has a bore 53 
forming a communication between the chamber 49 and 
the atmosphere in open position of the valve member 
50. The handle member carries a trigger 54, which is 
journaled on a pin 55, and cooperates with the stem 56 
of the poppet valve 50 so that the poppet valve may be 
opened against the pressure of the spring 51 by pressing 
the trigger 54 towards the handle 19. The valve 42 
has a fine passage 82 through which compressed air in 
inoperative position of the tool is admitted to the cham 
ber 57. When the tool is at rest air pressure in the 
chamber 57 keeps the valve 42 closed since the annular 
chamber 58 is vented to the atmosphere through passage 
46. When the trigger 54 is pressed the pressure air is 
vented from the chamber 57 and the air pressure in the 
supply hose 30 then opens the valve 42 to admit com 
pressed air to the passages 32,33, 34. As soon as the 
pressure on the trigger 54 is released the poppet valve 
50 closes the vent passage from the chamber 49 so that 
air pressure again builds up in the chamber 57 and 
closes the valve 42. Compressed air admitted to the 
passages 32, 33 flows in the illustrated position of the 
distributing valve 27 through a passage 60 to an annular 
space 61 in which it acts on the shoulder 62 of the dis 
tributing valve 27. The air pressure which builds up 
in the chamber 40 as soon as the trigger 54 has been 
pressed down lifts the piston 7 to the top of the bore 
6 causing compression of the air in the rear portion of 
the working chamber 8. Compressed air from the rear 
portion of the chamber 8 is conducted through a passage 
63 to an annular space 64 in which it acts on a flange 
65 on the distributing valve 27 so that said valve is 
moved to the lower position in which it admits air to the 
rear working chamber 8 in the cylinder after the re 
bound of the piston against the air cushion at the upper 
end of the chamber 8. The compressed air admitted 
to the chamber 8 drives the piston 7 downwardly against 
the anvil block 11 and when the piston on its working 
stroke has uncovered a passage 66 in the wall of the 
cylinder 1 compressed air from the chamber 8 is con 
ducted through the passage 66 to an annular chamber 
69 in which it actuates the distributing valve member 
27 upwardly in FIG. 3 so that the admission of com 
pressed air to the chamber 8 is closed and an exhaust 
passage from the chamber 8 is opened through the 
passage 34 and the interior 70 of the valve member and 
further through a passage 71 to the atmosphere. Two 
chambers 72 with several times as great volume as cham 
bers 73 confined in the bores 24 by the two pistons 23 
are provided in the casing 1. Preferably the volunes of 
the chambers 72 and bores 24 may be between 20 and 
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30 times the volumes displaced by the pistons 23 during 
operation of the tool so that displacements of the pistons 
23 in the bores 24 do not materially change the pres 
sure in the chambers 72 which are interconnected by a 
large passage 74 and connected to the bores 24 by large 
passages 75. The annular chambers on the rear side of 
the pistons 23. are vented to the atmosphere through 
passages 80. As soon as the tool is connected to a 
compressed air supply source through the hose 30 cont 65 
pressed air is conducted through a hose or conduit 76 : 
to the chambers 72 at 77 in FIGS. 3 and 4. The passage 
into the chamber 72 goes through a fine bore 78 and 
the chambers 73 are provided with openings leading to 
the atmosphere and controlled by the pistons 23, said 
openings being considerably larger than the bore 78 
so that low air pressure only, for instance about one 

i kilogramme per square centimeter above atmospheric 
pressure, can be built up in the Working chambers 73 
wnen the openings 79 are uncovered by the pistons 23. 75 

4 
In order to adjust the pressure in the chambers 72 ad 
justing screws 81 are provided. 
The described tool operates in the following manner: 

It will be understood that as soon as the operator hold 
ing the tool by means of the handles 19 presses the 
trigger 54 air pressure on the servomotor piston 43 in 
the chamber 57 is reduced so that air pressure in the 
hose 30 opens the main valve 42. Compressed air is 
then admitted to the valve casing 26 and the chamber 
40. The only force acting in longitudinal direction of 
the tool on the handles 19 is then the air pressure in 
the chambers 73 which tends to lift the pistons 23 in 
the bores 24. The rear side of the pistons 23 being 
continuously vented to the atmosphere through the pas 
sages 80 in the piston rods 20. When the operator presses 
harder on the handles 19, pressure in the chambers 73 
is gradually increased but during operation with the op 
erator pressing the handles with the same force the pres 
sure in the chambers 73 will remain substantially con 
stant and said pressure will remain constant irrespective 
of the vibrations in axial direction set up in the tool dur 
ing the hammer reciprocation. It will be observed that 
a movement of the cylinder casing 1 towards the han 
dies 19 causes the pistons 23 to momentarily close the 
openings 79 but due to the small size of the passage 78 
and the size of the displacement volume of the pistons 
23 relative to the cylinder chambers 72 and 73 no ap 
preciable increase in pressure in the chambers 73 occurs 
during such intervals so that no shock will be trans 
mitted to the handles 19. The same applies if the casing 
1 from the position illustrated in FIG. moves down 
wardly away from the handles in which case the ports 
79 are uncovered so that part of the air in the chambers 
72 may escape. The area of the openings 79 is so small 
that air losses during these intervals of normal oscilla 
tion of the housing relative to the handle member are 
comparatively small and in the present tool the extra air 
consumption for vibration dampening purposes is there 
fore small. The air losses are naturally compensated 
by the air supply through the small passage 78 so that 
an equilibrium is maintained. It has been found that 
the area of openings 79 may be 10 to 20 times the area 
of passage 78. The arrangement works to minimize trans 
mission of vibrations from the tool to the handles on 
idle running of the tool as well as when the operator 
presses the handles and the tool more or less towards 
the ground or the like and the handle member takes a 
mean position relative to the housing which moves only 
a small distance under various forces applied by the 
operator. - 
The tool above described should be considered only 

as an example and may be modified in various ways 
within the scope of the claims. In cases, for instance, 
where it is not necessary to be able to turn the tool on 
the cylinder axis by means of the handle or handles a 
single piston and cylinder concentric with the working 
cylinder may replace the pistons 23 and cylinders. 24. 
The illustrated distributing valve.27 may be replaced 
by a conventional valve which controls the pressure fluid 
supply to the rear chamber 8, and the front chamber 9, 
and such a valve may also control the exhaust from said 
chambers. The illustrated servo control of the main 
valve 42 may be replaced by electric control or me 
chanical linkage which do not transmit vibrations from 
the tool to the handle member. In the modification ill 
lustrated in FIGS. 5, 6 and 7 parts corresponding to 
equivalent parts in FIGS. 1 to 4 are designated with the 
same reference numerals and are not described again. 
The main difference between the tools illustrated in FIGS. 
5-7 and the above described tool is as follows: 
The damper pistons 23 in FIGS. 5 and 6 are provided 

on piston rods 83 which are not connected to the handle 
member 18 but are only pressed against the inside of 
said member with their rear ends which in order to avoid 
metallic contact are provided with rubber caps 83a. The 
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air pressure in the chambers 73 keeps the rods 83 pressed 
towards the handle member 18 as soon as the tool is 
connected to a compressed air source. The guiding func 
tion of the piston rods 20 in FIG. 1 is performed by 
separate guide rods 84, secured to the handle member 18 
by means of nuts 85 and guided in bushings 87 and 
provided with heads 88 at their front ends. The tube 
47 from the trigger control valve 50 has been replaced 
by a passage 89 and a telescopic tube 90 secured to the 
handle member 18 and movable in a bore 91 in the cas 
ing 1 and providing a communication, via port passage 
91a and an external annular groove in the plug 91b, 
with the chamber 57 at the large end of the main valve 
43. The tube 90 communicates with the bore 91 through 
openings 92 which are so positioned that when the tool 
is lifted by means of the handle member 18 the open 
ings 92 are closed by a bushing 93 causing the hammer 
piston to stop its reciprocation. 
The distribution valve 27 of the tool in FGS. 5 and 

6 is of a type which controls the air supply to the rear 
chamber 8 as well as to the front chamber 9 of the tool 
and also auxiliary exhaust passages from the front and 
rear chambers. The valve 27 is a piston valve which is 
moved axially by compressed air admitted to the rear 
and front ends of the valve, when the hammer piston 
uncovers a passage 94 or a passage 95, respectively. 
Compressed air from the main valve is supplied to 

the annular chamber 96 and in the upper position of 
the piston valve 27 through a number of openings 97 to 
the rear chamber 8 and in the lower position of the piston 
valve 27 through the annular recess 98 and the passage 
99 to the front chamber 9. 100 is a vent passage, which 
in the lower position of the piston valve 27 permits 
the air from a part of the air cushion in the chamber 8 
to escape slowly to the atmosphere during the return 
stroke of the hammer piston 7 so that a reduced or 
non-cushioning effect is obtained in the chamber 8 on 
the return stroke of the hammer piston 7. 101 is a 
vent passage which in similar manner brings the cham 
ber 9 in communication with the atmosphere in the upper 
position of the piston valve 27 so that the air compres 
sion in the chamber 9 is reduced or avoided until the 
hammer piston has delivered the blow. The final exhaust 
of the air in the chambers 8 and 9 is controlled in con 
ventional manner by the hammer piston 7 which on 
the working stroke uncovers a groove 102 and on the 
return stroke a groove 103 which grooves are connected 
with conventional exhaust ports (not shown). The 
chamber 9 is connected through a passage 104 to a space 
105 forming an air magazine communicating with the 
chamber 9. 
The reduction or elimination of vibrations transmitted 

from the housing of the tool in FIGS. 5-7 operates in the 
same way as in the embodiment of the invention dis 
closed in FIGS. 1-4 and is consequently not described 
again. 
What I claim is: 
i. In combination with a percussion tool having a hous 

ing, a working cylinder formed in said housing, and a 
hammer piston reciprocable in said working cylinder 
under the action of a pressure fluid, a member in which 
vibration is undesirable, pneumatic means for transmitting 
force between said member and said housing, and means 
operative to effect pneumatic control of said first men 
tioned means for automatically adjusting the value of 
said force to maintain said member relative to said hous 
ing in a substantially predetermined means position and 
for maintaining such adjusted value relatively constant 
over a considerable number of successive reciproca 
tions of said hammer piston. 

2. In combination with a percussion tool having a 
housing, a working cylinder formed in said housing, and 
a hammer piston reciprocable in said working cylinder 
under the action of a pressure fluid, a member in which 
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6 
vibration is undesirable, pneumatic piston and cylinder 
means for transmitting force between said member and 
said housing, one of said means being carried by the 
member and the other means by the housing, means for 
guiding said member relative to said housing for motion 
in the direction of the axis of the working cylinder, and 
means operative to effect pneumatic control of said first 
mentioned means for automatically adjusting the value 
of Said force to maintain said member relative to said 
housing in a substantially predetermined mean position 
and for maintaining such adjusted value relatively con 
stant over a considerable number of successive recipro 
cations of said hammer piston. 

3. In combination with a percussion tool having a 
housing, a working cylinder formed in said housing, and 
a hammer piston reciprocable in said working cylinder 
under the action of a pressure fluid, a member in which 
vibration is undesirable, pneumatic piston and cylinder 
means for transmitting force between said member and 
said housing, one of said means being carried by the 
Inenber and the other means by the housing, means for 
guiding said member relative to said housing for motion 
in the direction of the axis of the working cylinder, a 
damper working chamber in said cylinder means hav 
ing a compressed air inlet opening and a compressed air 
outlet opening, said outlet opening having greater area 
than said inlet opening, and said piston means cooperat 
ing with said outlet opening to control and maintain in 
said damper chamber a substantially constant pressure 
during Successive hammer piston reciprocations. 

4. A percussion tool according to claim 3, in which 
said damper chamber continuously communicates with 
an air magazine chamber. 

5. In combination with a percussion tool, having a 
housing, a working cylinder formed in said housing, a 
hammer piston reciprocable in said working cylinder 
under the action of a pressure fluid, means in the housing 
for Supplying pressure fluid to the working cylinder, 
means in the housing for leading fluid away from the 
Working cylinder, and means associated with the hous 
ing for controlling the supply of pressure fluid to the 
working cylinder, a member in which vibration is undesir 
able, means for forming a connection between said mem 
ber and said tool providing limited relative sliding mo 
tion in the direction of the axis of the working cylinder 
between said member and said tool, cooperating damper 
cylinder and piston means for transmitting force in the 
direction of said axis from said member to said tool, a 
damper working chamber in said damper cylinder means 
having a compressed air inlet opening and a compressed 
air outlet opening, said outlet opening having greater 
area than said inlet opening. 

6. In combination with a percussion tool, having a 
cylinder housing, a working cylinder formed in said 
housing, a hammer piston reciprocable in said working 
cylinder under the action of a pressure fluid, means in 
the housing for supplying pressure fluid to the working 
cylinder, means in the housing for leading working fluid 
away from the working cylinder, means carried by the 
housing for controlling the Supply of pressure fluid to 
the Working cylinder, a handle member for holding and 
directing said tool, means for forming a connection be 
tween said handle member and said tool providing lim 
ited relative sliding motion in the direction of the axis 
of the working cylinder between said handle member 
and said tool, servomotor means carried by the housing 
for operating said supply control means, and manually 
operable means at said handle member for actuating said 
Servomotor means to open the supply control means. 

7. In combination with a percussion tool, having a 
housing, a working cylinder formed in said housing, a 
hammer piston reciprocable in said working cykinder 
under the action of a pressure fluid, means in the housing 
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for supplying pressure fluid to the working cylinder, 
means in the housing for leading working fluid away 
from the working cylinder, and means carried by the 
housing for controlling the supply of pressure fluid to 
'the working cylinder, a handle member for holding and 
directing said tool, means for transmitting force between 
said handle member and said housing, means for auto 
matically adjusting the value of said force to maintain 
said handle member relative to said housing in a sub 
stantially predetermined mean position and for maintain 
ing such adjusted value relatively constant over a con 
siderable number of successive reciprocations of said 
hammer piston, servomotor means carried by the hous 
ing for operating said supply control means and manually 
operable means at said handle member for actuating said 
servomotor means to open the supply control means. 

8. In combination with a percussion tool having a 
housing, a working cylinder formed in said housing, a 
hammer piston reciprocable in said working cylinder 
under the action of a pressure fluid, a member in which 
vibration is undesirable, pneumatic damper cylinder and 
damper piston means for transmitting force between said 
member and said housing, means operative to effect pneu 
matic control of said first mentioned means for automati 
cally adjusting the value of said force to maintain said 
member relative to said housing in a substantially pre 
determined mean position and for maintaining such ad 
justed value relatively constant over a considerable num 
ber of successive reciprocations of said hammer piston, 
means in the housing for supplying pressure fluid to the 
working cylinder, distributing valve means in the hous 
ing controlling pressure fluid supply to working chambers 
in the working cylinder for producing a rapid working 
stroke and a relatively slow return stroke and including 

O 
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9. In combination with a percussion tool, having a 

housing, a working cylinder formed in said housing, a 
hammer piston reciprocable in said working -cylinder 
under the action of a pressure fluid, a handle member 
slidable in the direction of the axis of the working cylin 
der a limited distance relative to said housing and non 
rotatable relative to the housing, two damper cylinders 
in the housing parallel with the working cylinder, damper 
pistons and piston rods movable in said damper cylin 
ders and engaging said handle member to move the han 
dle member away from the housing under the action of 
compressed air supplied to the damper cylinders, guide 
rods connected to said handle member and guided in the 
housing to allow the handle member to move a limited 
distance along the axis of the working cylinder relative 
to the housing, auxiliary compressed air chambers in the 
housing communicating with damper chambers in said 
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a distributing valve member, passages in said distributing 
valve means for venting the main portion of the com 
pressed air cushions produced by the hammer piston 
during the working stroke and the return stroke, respec 
tively, and further passages in the distributing valve means 
for supplying pressure fluid for moving said distributing 
valve member to positions for admitting pressure fluid 
to said working chambers, respectively. 

40 

damper cylinders, a compressed air inlet opening in each 
damper chamber, a compressed air outlet opening in each 
damper chamber having greater area than said inlet open 
ing and controlled by said damper piston, respectively, 
means in the housing for supplying pressure fluid to the 
working cylinder, and servomotor means controlled from 
the handle member for controlling the pressure fluid sup 
ply means. - 

10. A percussion tool according to claim 9 in which 
servo motor means includes a telescopic connection be 
tween the handle member and the housing operable to 
interrupt pressure fluid supply to the working cylinder 
when the tool is lifted by means of the handle member. 
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