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57 ABSTRACT 

A percussion bit assembly for use with a mechanically 
actuated hammer, and of a mechanically actuated 
hammer including the above-mentioned percussion bit 
assembly and an exemplary actuator. The percussion 
bit assembly is constructed to include a percussion bit 
and a plurality of toroidal springs mounted to provide 
lateral reactive forces in response to lateral movement 
of the percussion bit. A brake structure is also in 
cluded which directly engages the percussion bit. 

22 Claims, 3 Drawing Figures 
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MECHANICALLY ACTUATED HAMMER AND BIT 
ASSEMBLY THEREFOR 

CROSS REFERENCE TO RELATED APPLICATION 

The present application discloses subject matter 
common to applicant's concurrently filed copending 
application Ser. No. 363,878 entitled “Hydraulically 
Powered Actuator.' 

BACKGROUND OF THE INVENTION 

l. Field of the invention 
The present invention relates to the field of mechani 

cally actuated hammers, and more particularly to a 
unique mechanically actuated hammer and to a percus 
sion bit assembly for use with a mechanically actuated 
hammer. 

2. Description of the Prior Art 
Hammers known heretofore, which are used, for ex 

ample, for tunneling, mining, quarrying and general de 
molition work, have been found unsatisfactory because 
they are unable to deliver a blow energy output in ex 
cess of approximately 3,000 FT-LBS. Hammers of 
higher energy are generally subject to mechanical dam 
age or are inefficient and unreliable in operation. 
One known device of high energy is disclosed, for ex 

ample, in U.S. Pat. No. 3,605,916, issued on Sept. 20, 
1971 to B. V. Voitsekhovsky et al. The device disclosed 
in this patent is limited in efficiency, inter alia, by the 
fact that liquid is throttled through narrow radial ports 
which causes the moving ram element of the actuator 
to be subjected to excessive liquid drag. 
Also worthy of note in the field of percussive-type 

hammers, that is, hammers in which the primary mov 
ing ram element directly accelerates a bit which, in 
turn, strikes a work surface, are certain energy limiting 
factors, such as for example, the strength and resilience 
of the mechanical structure, 
The large hammer developed by B. V. Voitsekhovsky 

et al is capable of a blow energy of 70,000 ft, lbs. How 
ever, in addition to the disadvantage pointed out above, 
it is expensive, quite complicated in construction, and 
subject to wear and gas leakage from the compressed 
gas springs which support the bit laterally. 

It would therefore be desirable to have a hammer 
which effectively overcomes the problem of liquid 
drag, is relatively inexpensive, less complicated in con 
struction and reliable even in those situations where 
lateral skidding occurs and which possesses a capability 
of delivering greater than 3,000 FT-LBS of energy per 
blow. In conjunction with this goal it would also be de 
sirable to have a hammer which includes an efficient 
and effective braking system which affords protection 
to the hammer in the event that the bit fails to strike its 
target, or strikes a target which permits free entry. 
OBJECTS AND SUMMARY OF THE INVENTION 

It is, therefore, a general object of the present inven 
tion to overcome the stated disadvantages of the known 
prior art. 

It is a more specific object of the present invention 
to provide a percussion bit assembly which is simple in 
construction, reliable in operation and inexpensive to 
fabricate. 

It is another object of the present invention to pro 
vide a percussion bit assembly for use with a unique 
mechanical impulse-type actuator. 
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2 
It is still another object of the present invention to 

produce a percussion bit assembly for use with any of 
the known actuators comprising the present state of the 
att. 

It is yet another object of the present invention to 
provide a percussion bit assembly which includes a 
compressed gas spring system capable of exerting both 
lateral and axial reactive forces. 

lit is still another object of the present invention to 
provide a percussion bit assembly which utilizes inex 
pensive and available components, such as rubber tires, 
for use as a component part of a spring system capable 
of exerting both lateral and axial reactive forces. 

It is yet another object of the present invention to 
provide a percussion bit assembly which includes a 
brake system which is directly applied against the per 
cussion bit to thereby safely and reliably brake the per 
cussion bit in the event that the bit fails to strike its in 
tended target. 

It is a related object of the present invention to pro 
vide a mechanically actuated hammer in which high 
output energies are achieved by a unique structure for 
liquid escape. 

It is another related object of the present invention 
to provide a mechanically actuated hammer including 
a mechanical impulse actuator with a displaceable cyl 
inder which serves as a working cylinder in conjunction 
with a piston assembly. 
These and other objects are accomplished according 

to the present invention by the provision of a percus 
sion bit assembly which includes a housing, a guide 
means for axially guiding the percussion bit during its 
axial displacement, spring means mounted between the 
guide means and the housing which are capable of ex 
erting lateral reactive forces in response to the lateral 
displacements of the percussion bit, and brake means 
mounted to directly engage the percussion bit in order 
to decelerate the axial movement of the percussion bit 
and thereby limit the stroke of the actuator. 
Moreover, there is provided a mechanically actuated 

hammer including the percussion bit assembly set forth 
above and any known actuator, or a mechanical im 
pulse-type actuator which includes a piston assembly, 
which produces a reciprocating output, and a cylinder 
within which the piston assembly is reciprocated, and 
which is itself displaceably mounted in order to provide 
a large passage for liquid escape during firing of the pis 
ton assembly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic view in cross section illustrating 
a hammer according to the present invention which in 
cludes a percussion bit assembly having novel spring 
and brake means, and a novel mechanical impulse ac 
tulator. 
FIG. 2 is a schematic view in cross section illustrating 

an alternative embodiment of the braking system ac 
cording to the invention. 

FIG. 3 is a schematic view in cross section illustrating 
the novel mechanical impulse actuator according to the 
present invention including specifics of an alternate 
embodiment of an associated control circuit for the ac 
tuator. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Turning now to a more detailed consideration of the 
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present invention as illustrated in the exemplary em 
bodiments of FIGS. 1-3, there is shown a mechanically 
actuated hammer 10 comprising a percussion bit as 
sembly 12 and a hydraulic actuator assembly 14. 

It should be understood at the outset that the percus 
sion bit assembly 12, although illustrated in combina 
tion with a particular hydraulic actuator assembly 14, 
can be combined with other and different actuator as 
semblies known in the art and still achieve its intended 
objects. 
The percussion bit assembly 12 is constructed to in 

clude an outer generally cylindrical housing 16 which 
can be connected in any conventional manner, for ex 
ample, by welding, to the actuator assembly 14. Within 
the outer housing 16 there is provided a percussion bit 
18 along with supporting structure for supporting the 
percussion bit 18 to the housing 16, and flexible or ar 
ticulated connecting structure for connecting the per 
cussion bit 8 to the reciprocating output of the actua 
tor assembly 14. 
The supporting structure comprises a generally cylin 

drical guide tube 20 within which the percussion bit 18 
is axially and rotationally displaceable. The guide tube 
20 is, in turn, mounted to the housing 16 by a spring 
system preferably formed of a plurality of flexible toroi 
dal members 22, such as, for example, conventional 
pneumatic tires utilized on vehicles. Preferably two sets 
of toroidal members 22 are provided as shown in FIG. 
1. However, it should be understood that any desired 
number of these members or sets of members can be 
employed. The toroidal members 22 forming the spring 
system, which can be pressurized in any known man 
ner, are mounted between the guide tube 20 and the 
outer housing 16 in such a way that they are capable of 
exerting both axial and lateral reactive forces on the 
guide tube 20 in response to axial and lateral displace 
ments of the guide tube 20 caused by impact motions 
of the percussion bit 18. To achieve this result, the indi 
vidual toroidal members are mounted in facing recesses 
24 and 26. These recesses are formed by spaced annu 
lar members in the form of rings 28. A first portion of 
the rings 28 form with the outer surface of the guide 
tube 20 a plurality of first recesses, while the second 
portion of the rings 28 forms with the inner surface of 
the housing 16 a plurality of second recesses. Between 
respective facing recesses, the individual toroidal mem 
bers are mounted. The rings 28 may be formed inte 
grally with the housing 16 and the guide tube 20, or 
they may be formed separately and connected to the 
housing 16 and guide tube 20 in a conventional man 
e. 

The radial extent of the rings 28 is sufficient to estab 
lish a sufficient reactive surface area with the toroidal 
member being mounted. It should also be noted that 
the spacing between adjacent rings 28 between which 
the open ends of the toroidal members 22 are mounted, 
that is, the bead ends in the case of pneumatic tires, are 
sufficiently spaced in the axial direction of movement 
of the percussion bit 18 to ensure an adequate Seal for 
retaining the pressurized medium within the toroidal 
members from escaping under load. It can be seen that 
as a result of the spring system according to the present 
invention, an effective and yet inexpensive means is 
provided for controlling both lateral and undesirable 
axial excursions of the guide tube 20 after impact of the 
percussion bit 18, while limiting the magnitude of maxi 
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4. 
mum force applied to the structure 16, and protecting 
the actuator 14 from damage. 
The spring system is capable of exerting higher reac 

tive loads than any of the known systems by reason of 
the fact that the reactive surface areas are annular. 
There is, therefore, a greater reactive surface area 
available according to the spring system of the present 
invention. By increasing the number of toroidal springs 
and/or increasing their internal pressure, the lateral 
spring force can be increased as desired. 
Mounted to the inside surface of the guide tube 20 in 

the vicinity of its two extremities are guide bushings 30. 
The guide bushings 30 are retained in position, accord 
ing to the preferred embodiment illustrated in FIG. 1, 
by end rings 32. Of course, the guide bushings 30 could 
alternatively be made integral with the guide tube 20, 
or retained in position by means other than the end 
rings 32. 
According to one preferred embodiment of the pres 

ent invention, there is provided a brake system for 
braking the percussion bit 18 if it exceeds a predeter 
mined axial displacement. The brake system illustrated 
in FIG. 1 includes a brake shoe support tube 34 which 
is mounted to the inner surface of the guide tube 20 ap 
proximately midway between the two guide bushings 
30. The brake shoe support tube 34 is mounted to the 
guide tube in any conventional manner, as for example, 
by bolts 36. Extending from the inner surface of the 
brake shoe support tube 34 is a brake shoe 38. The 
brake shoe 38 is mounted to the brake shoe support 
tube 34 in any conventional manner. It should also be 
noted that the support tube 34 can be formed of seg 
mented members, and that the brake shoe 38 can also 
be a single annular member or a plurality of segmented 
members. In addition, it should also be noted that the 
location of the brake system 34-38 between the guide 
bushings 30 is arbitrary, depending upon the desired 
stroke limitations of the percussion bit 8. 
The percussion bit 18 includes a portion 18d having 

a tapered surface which engages a correspondingly ta 
pered surface 40 of the brake shoe 38 after a predeter 
mined axial displacement of the percussion bit 18. This 
engagement gives rise to a braking force applied di 
rectly to the percussion bit 18 in association with con 
currently applied axial reactive forces in the spring sys 
tem. This reactive loading effects a deceleration of the 
axial movement of the percussion bit which thereby 
limits the stroke of the actuator. 
Like the spring system, the brake system is also quite 

reliable and inexpensive. Heretofore, so far as appli 
cants are aware, braking systems which effect axial de 
celeration of the percussion bit assembly or the equiva 
lents of such a braking system, are usually located in 
the actuator assembly 4. These systems are much 
more complex and more difficult to service than the 
system according to the present invention. 
An alternative braking system is illustrated in FIG. 2. 

According to this embodiment, the guide tube 20 is 
mounted to be axially displaceable with the percussion 
bit 19 after a predetermined axial displacement of the 
bit 18. Preferably, according to this embodiment, brake 
shoes 38 are mounted both to the guide tube 20 and the 
outer surface of the individual toroidal members 22. 
The guide tube 20 includes a tapered portion 42 at one 
end thereof, to the inner surface of which a brake shoe 
38 is secured in a conventional manner. In this case the 
brake shoe 38 of the guide tube 20 has a conical inter 
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nal surface which is engaged by the tapered portion 18d 
of the percussion bit 18 near the end of its motion. 
The individual toroidal members 22 are mounted to 

the outer surface of the guide tube 20 by the annular 
rings 28. Support rings 44 are fastened to the closed 
ends of the toroidal members 22 in a conventional 
manner. To the rings 44 there are mounted brake shoes 
38 which directly engage the inner surface of the outer 
housing 16. In the event that the percussion bit 18 is 
displaced in the axial direction beyond a predeter 
mined distance, the tapered surface portion 18d is 
brought into engagement with the brake shoe 38 which, 
in turn, causes the guide tube 20 to be displaced in the 
axial direction with the percussion bit 18. This causes 
the brake shoes 38 mounted to the support rings 44 to 
generate frictional force axially on the inner surface of 
the outer housing 16. The frictional engagement of the 
brake shoes 38 with the inner surface of the outer hous 
ing 16 effects deceleration of the percussion bit 18, 
which thereby limits the stroke of the actuator. 
To return the guide tube 20 to its initial position, the 

percussion bit 18 is provided with a ring 46 formed 
near its tip end. The ring 46 engages the flange 48 
formed at one end of the guide tube 20 and retracts the 
guide tube 20 during cocking of the percussion bit 18 
by the actuator. It should also be noted that each brake 
shoe 38, according to the embodiment illustrated in 
FIG. 2, may be formed as a continuous annular shoe or 
as a plurality of segmented shoes. 
Returning to FIG. 1, it can be seen that the percus 

sion bit 18 is formed as an elongated generally cylindri 
cal shaft member having a work-engaging conical tip 
portion 18a which leads to a cylindrical portion 18b. 
The cylindrical portion 18b, in turn, is connected to a 
cylindrical portion 18cby the tapered portion 18d. The 
tip of the conical portion 18a may be provided with an 
insert 50 of hardened material, such as sintered tung 
sten carbide or alloyed steel. 
To connect the percussion bit 18 to the actuator so 

that the bit 18 will be capable of independent rotation 
and lateral movement relative to the actuator, at least 
one ball-and-socket joint is provided. The ball may be 
formed at the free end of the actuated element of the 
actuator, while the socket is formed in the percussion 
bit 18. The joint may be recessed in a preferred manner 
as illustrated in FIG. 1 in order to secure a more desir 
able degree of stability in operation for the percussion 
bit 18. In the preferred manner, the joint is located at 
the center of rotation of the percussion bit and guide 
tube system, associated with a center of lateral percus 
sion located at the tip of the percussion bit. 
The socket is preferably formed at the closed end of 

a central bore 52 formed in the portion 18d of the bit 
18. The inner surface forming the bore 52 preferably 
terminates in a concave surface 54. Immediately above 
the surface 54 the bore 52 is provided with threads 56 
for securing a socket ring 58. The socket ring 58 is pro 
vided with a curved surface 60 which forms a conform 
able continuation of the surface 54 when the ring 58 is 
fully engaged within the bore 52 so that the surfaces 54 
and 60 are contiguous. Preferably, the surfaces 54 and 
60 are lined with a shock-absorbing material 62. 
As a preferred alternative to connecting the percus 

sion bit 18 directly to the actuator, there is provided ac 
cording to the present invention, an articulated link 64 
which serves along with the percussion bit 18 and the 
actuator to form at each of its ends a ball-and-socket 
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joint. At its actuator end, the articulated link 64 is 
joined within the socket formed in an adapter block 66, 
made integral with or connected to the reciprocated 
actuated element of the actuator. Preferably, the artic 
ulated link is utilized with a recessed socket in the per 
cussion bit 18. 
The percussion bit assembly 12 thus described is 

adaptable for use with any actuator known in the art in 
addition to the actuator shown and described hereinaf 
ter according to the present invention. It can be seen 
that the percussion bit assembly 12 is relatively inex 
pensive to fabricate primarily in view of the fact that 
conventional pneumatic tires can be utilized as part of 
the spring system. Moreover, the percussion bit assem 
bly 12 is significantly improved from the standpoint of 
the impact energy which can be safely delivered by the 
percussion bit 18. Even if the percussion bit 18 strikes 
an uneven surface and is caused to pivot as a result the 
spring system will withstand the imposed lateral loads 
and prevent damage to the hammer. Likewise, if the 
percussion bit 18 fails to strike the intended working 
surface or if it strikes the working surface of an object 
which does not offer the expected resistance, that is, it 
permits relatively free entry, the hammer is protected 
by the braking system and spring system; the brake sys 
tem transmitting an axial loading to the spring system 
which is, in turn, reacted over a large reactive area. 

It should be noted that the brake system is optional, 
that is, if the percussion bit assembly 12 is intended for 
use with an actuator which already has a shock 
absorbing system, then the brake system can be dis 
pensed with. 
Turning now to the actuator assembly 14 to which 

the percussion bit assembly 12 is operatively con 
nected, there is included a housing member 68 within 
which a working cylinder 70 is displaceably mounted. 
Mounted within the working cylinder 70 for reciprocat 
ing movement is a piston assembly 72, which comprises 
the actuated element referred to above. The piston as 
sembly 72 includes a piston 74 and a piston rod 76 
which extends through a transverse end plate 78 of the 
housing member 68. The housing member 68 is con 
nected to the transverse end plate 78 in any conven 
tional manner, such as, for example, by welding. The 
piston rod 76 extends through a bore 80 formed cen 
trally within the end plate 78. Preferably, the bore 80 
is lined with a bushing 82 which is retained within the 
bore 80 by an externally fastened retaining ring 84. At 
the opposite end of the bore 80 adjacent to the bushing 
82 there is provided a fluid seal 86. The external end 
of the piston rod 76 can either form the ball of a ball 
and-socket joint, as described above, or it can termi 
nate in an adapter block 66 for receiving one end of the 
articulated link 64. In this way, the reciprocating out 
put of the actuator is transmitted to the percussion bit 
18 of the percussion bit assembly 12. 
The housing member 68 is preferably formed to in 

clude an upper portion 88 and a lower portion 90. The 
two portions may be joined together by, for example, 
a plurality of circumferentially arranged bolted joints 
92. Alternatively, the lower portion 90 may be formed 
integrally with the upper portion 88 if so desired. The 
free end of the upper portion 88 is closed by a trans 
verse head plate 94. 
The working cylinder 70 is closed at one end by a 

transverse end plate 96 and retained opened at its op 
posite end. The open end of the working cylinder 70 
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engages a face seal 98 located within the inner trans 
verse surface of the end plate 78. The free end of the 
working cylinder 70, when displaced within the housing 
member 68 away from the face seal 98, defines an an 
nular passage 100. The importance of the passage 100 
will be described hereinafter. 
The assembled members of the actuator described 

above form a number of working chambers, which, for 
convenience, will be identified as the first, second, 
third and fourth working chambers. The first working 
chamber 102 is defined by the upper portion 88 of the 
housing member 68, the transverse head plate 94 and 
the transverse end plate 96. The second working cham 
ber 104 is defined by the lower portion 90 of the hous 
ing member 68 and the working cylinder 70. The third 
working chamber 106 is defined by the working cylin 
der 70, the transverse end plate 96 and the piston 74. 
Finally, the fourth working chamber 108 is defined by 
the working cylinder 70, the piston 74, the piston rod 
76 and the transverse end plate 78. As can be seen, the 
annular passage 100 provides access between the sec 
ond and fourth working chambers 104 and 108. 
The transverse end plate 96, as well as the piston 74, 

is provided with appropriate seals 110 and 112, respec 
tively, to ensure a sufficient pressure seal between the 
first and second working chambers 102 and 104, and 
between the third and fourth working chambers 106 
and 108. 
To provide a high energy reciprocating output 

through the piston rod 76, it is desirable according to 
the present invention to provide rapid escape of the pis 
ton cocking liquid during piston firing. To accomplish 
this purpose, it is proposed, according to the present 
invention, to provide a large annular passage in the 
form of the passage 100. With such a design it is possi 
ble to minimize the power wasted in forcing liquid from 
the path of piston during firing. It is only necessary to 
displace the working cylinder 70 from the face seal 98 
at an appropriate time in the cycle of operation of the 
piston assembly 12. 
To accomplish this purpose, the following control 

circuit is employed. A control unit 114 sequentially 
controls the operation of a pump 116 and a return 
valve 120. The pump 116 is connected to the first, sec 
ond and fourth working chambers 102, 104 and 108, 
and to a reservoir 1 18. Ports 122, 128 and 132 in the 
transverse head plate 94, in the end plate 78, and in the 
lower portion 90 of the housing member 68, respec 
tively, are provided for this purpose. Finally, the return 
valve 120 is connected between the first working cham 
ber 102 and the second working chamber 104. Ports 
130 and 124 in the transverse head plate 94 and the 
lower portion 90 of the housing member 68 are pro 
vided for this purpose. According to the present inven 
tion, the third working chamber 106 is initially supplied 
with a closed volume of compressed gas through a con 
ventional gas fill port 126 provided in the piston assem 
bly 72. Also, according to the present invention, the 
working chamber 104 serves as a liquid sump. 

MODE OF OPERATION 

The actuator assembly 14 operates as follows: After 
pressurizing the third working chamber 106 through 
the gas fill port 126 in the piston assembly 72, pump 
116 is actuated and delivers pressurized liquid from the 
reservoir 118 to the first working chamber 102 through 
the port 122. Charging of the first working chamber 
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8 
102 causes the working cylinder 70 to move in a first 
direction toward and seat itself against the face seal 98. 
Thereafter, the pump 116 is caused to deliver pressur 
ized liquid from the reservoir 118 through the port 128 
to the fourth working chamber 108. Charging of the 
fourth working chamber 108 results in moving the pis 
ton assembly 72 in a second direction (cocking of the 
piston assembly), which in turn results in further com 
pressing the gas within the third working chamber 106. 
After the piston assembly 72 is cocked, the return valve 
120 is opened by the control unit 114 permitting a 
bleed-off from the first working chamber 102 through 
the port 130 and into the sump 104 through the port 
124. As a result of the bleed-off, the working cylinder 
70 is moved in the second direction away from the face 
seal 98 and defines an annular passage 100 which pro 
vides access between the fourth working chamber 108 
and the sump 104. The pressurized gas in the third 
working chamber 106 then fires the piston assembly 72 
(piston assembly moves in the first direction), thereby 
actuating the percussion bit 18. Because of the large 
annular passage 100, the pressurized liquid within the 
fourth chamber 108 is provided with a means for rap 
idly escaping into the sump 104 and from there through 
the port 132 to the reservoir 118 under the influence 
of the pump 116. Thereafter, the first working chamber 
102 is once again charged by the pump 116 causing the 
working cylinder 70 to be seated against the face seal 
98, and the cycle repeated. It should be noted that the 
working chamber 102 is subsequently charged prefera 
bly near the end of the stroke of the piston assembly 72 
to effect dampening of the piston stroke. 
Because of the principle of a movable working cylin 

der according to the present invention, it is possible to 
realize higher energy outputs than has been known 
heretofore. 
Turning now to FIG. 3, there is illustrated an alterna 

tive embodiment of the control circuit for effecting op 
eration of the actuator assembly 14. According to this 
embodiment, a control sensor 134 is mounted in the 
wall of the working cylinder 70 and is connected to the 
return valve 120. A slot 136 in the upper portion 88 of 
the housing member 68 is provided to allow for the 
movement of the working cylinder 70. At a predeter 
mined point in the cocking of the piston assembly 72, 
the piston 74 coacts with the control sensor 134 to ac 
tuate the return valve 120. Actuation of the return 
valve 120 causes a bleed-off from the first working 
chamber 102 with an effect described above. The oper 
ation of the pump 116 is similar to that described 
above. Because of the control sensor 134 it is possible 
to dispense with the control unit 114 and provide con 
tinuous operation of the pump 116 without adversely 
affecting the high energy output of the actuator assen 
bly 14. 
That which is claimed is: 
1. In an assembly for mechanical impulse actuators 

having actuating means, the assembly comprising: 
A. a tubular housing, 
B. means for connecting said housing to a desired ac 

tuator, 
C. a percussion bit; 
D. means for connecting said percussion bit to the ac 

tuating means of the desired actuator, and 
E. means supporting said percussion bit for rota 

tional, lateral and axial displacement relative to 
said housing, said supporting means including: 
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a guide means axially guiding said percussion bit 
during its axial displacement, said guide means 
being fabricated as a tubular structue which is ar 
ranged concentrically between said housing and 
said percussion bit; 

b. spring means, and 
c. means mounting said spring means between said 
guide means and said housing, said spring means 
exerting, as a result of said mounting means, both 
axial and lateral reactive forces in response to the 
axial and lateral displacements of said percussion 
bit, with said axial reactive force being exerted 
through said mounting means. 

2. The assembly as defined in claim 1, wherein said 
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ment of said percussion bit and thereby limit the stroke 
of the actuating means. 

10. The assembly as defined in claim 9, wherein said 
brake means is mounted to the inner surface of said 
guide means, and wherein said percussion bit is pro 
vided with a tapered outer surface portion which en 
gages said brake means after a predetermined axial dis 
placement of said percussion bit. 

11. The assembly as defined in claim 1, wherein said 
guide means is displaceable in the axial direction of dis 
placement of said percussion bit, said assembly further 
comprising: brake means mounted to said guide means 
to directly engage said percussion bit thereby effecting 
the axial displacement of said guide means in the 

spring means include a plurality of toroidal members 15 course of the axial displacement of said guide means in 
forming part of said concentric arrangement, with each 
of said plurality of toroidal members being spaced from 
each other in the axial direction of displacement of said 
percussion bit by said mounting means. 

3. The assembly as defined in claim 2, wherein said 
mounting means include a plurality of annular mem 
bers, with a first portion thereof forming with said 
guide means a plurality of first recesses for said toroidal 
members and a second portion thereof forming with 
the housing an equal plurality of second recesses for 
said toroidal members, said first and second recesses 
forming corresponding and concentric pairs of recesses 
in the axial direction of displacement of said percussion 
bit. 

4. The assembly as defined in claim 2, wherein each 
of said plurality of toroidal members is a pneumatic 
tire. 

5. The assembly as defined in claim 1, wherein said 
means for connecting said percussion bit to the actuat 
ing means includes a ball-and-socket joint with said 
socket being formed in said percussion bit by a con 
cavely curved surface thereof, and a removable ring 
means having a curved surface which when rendered 
contiguous with said concavely curved surface forms a 
conformable continuation thereof. 

6. The assembly as defined in claim 5, wherein said 
percussion bit includes a bore which penetrates into 
said percussion bit from one end thereof and in the 
axial direction of displacement thereof and forms a 
closed end, said ball-and-socket being formed at said 
closed end. 

7. The assembly as defined in claim 5, wherein said 
joint is located at the center of rotation of the assembly 
of said percussion bit and said supporting means which 
is associated with the center of percussion at the tip of 
said percussion bit. 

8. The assembly as defined in claim 1, wherein said 
means for connecting said percussion bit to the actuat 
ing means includes a link element forming a ball-and 
socket joint at one end thereof with said percussion bit 
and having a spherical surface at the other end thereof 
for forming a ball-and-socket joint with the actuating 
means, said sockets being formed in the percussion bit 
and the actuating means, respectively, by a concavely 
curved surface and removable ring means in each, with 
each said ring means having a curved surface which, 
when rendered contiguous with its respective con 
cavely curved surface, forms a conformable continua 
tion thereof. 

9. The assembly as defined in claim 1, further com 
prising brake means mounted to directly engage said 
percussion hit in order to decelerate the axial move 
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the course of the axial displacement of said percussion 
bit; and brake means mounted to said spring means to 
directly engage said housing, both said engagements 
serving to decelerate the axial movement of said per 
cussion bit and thereby limit the stroke of the actuating 
eans, 

12. The assembly as defined in claim 11, wherein said 
guide means includes a tapered portion of the inside 
surface of which said brake means is mounted, and 
wherein said percussion bit includes a tapered portion 
which engages said guide means mounted brake means 
to effect the axial displacement of said guide means. 

13. The assembly as defined in claim 11, wherein said 
percussion bit includes means for retracting said guide 
means after its axial displacement. 

14. In combination, a percussion bit and link for con 
necting said percussion bit to the actuating means of a 
mechanical impulse actuator so that said percussion bit 
can be axially driven by the actuating means and later 
ally displaced relative to the actuating means and said 
link means, the percussion bit comprising: 
A. a work engaging tip portion; 
B. a brake means engaging portion; 
C. an intermediate portion which joins said tip por 

tion and said brake means engaging portion to form 
thereby a continuous bit; and 

D. an actuating ring extending generally radially out 
wardly from said intermediate portion. 

15. A mechanically actuated hammer, comprising in 
combination: 
A. a mechanical impulse actuator having actuating 
means, 

B. a percussion bit assembly including a percussion 
bit; 

C. means connecting said percussion bit assembly to 
said actuator, and 

D. means connecting said percussion bit to said actu 
ating means, said mechanical impulse actuator in 
cluding: 
a. a housing member; 
b. a cylinder displaceably mounted within said 
housing member; 

c. a piston assembly forming said actuating means, 
said piston assembly being mounted to said hous 
ing member for reciprocal movement within said 
cylinder, said piston assembly including a piston 
and a piston rod, said piston rod being mounted 
to said housing member to extend outwardly 
therefrom to thereby serve as the reciprocating 
output; 

d. first means effecting movement of said cylinder 
relative to said housing member and said piston 
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assembly in a first direction toward said piston 
assembly, 

e. second means effecting movement of said piston 
assembly relative to said cylinder and said hous 
ing member in a second direction opposite to 
said first direction; and 

f. third means effecting movement of said cylinder 
and said piston assembly relative to each other 
and to said housing member, so that said cylinder 
means moves in said second direction while said 
piston assembly moves in said first direction said 
first, second and third means being associated in 
their respective operations to produce the recip 
rocating output. 

16. A mechanically actuated hammer, comprising in 
combination: 
A. a mechanical impulse actuator having actuating 
reas, 

B. percussion bit assembly including a percussion bit; 
C. means connecting said percussion bit assembly to 

said actuator; and 
D. means connecting said percussion bit to said actu 
ating means, said percussion bit assembly includ 
ing: 
a. a tubular housing, said housing being connected 

to said actuator by said means (C); 
b. guide means axially guiding said percussion bit, 
said guide means being fabricated as a tubular 
structure which is arranged concentrically be 
tween said housing and said percussion bit, 

c. spring means, and 
d. means mounting said spring means between said 
guide means and said housing, said spring means 
exerting, as a result of said mounting means, both 
axial and lateral reactive forces in response to 
axial and lateral displacements of said percussion 
bit, with said axial reactive forces being exerted 
through said mounting means. 

17. The mechanically actuated hammer as defined in 
claim 16, wherein said housing and said guide means 
are fabricated as tubular structures which are concen 
trically arranged with each other and said percussion 
bit, and wherein said spring means include a plurality 
of toroidal members forming part of said concentric ar 
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12 
rangement, with each of said plurality of toroidal mem 
bers being spaced from each other in the axial direction 
of displacement of said percussion bit by said mounting 
eaS. 

18. The mechanically actuated hammer as defined in 
claim 17, wherein each of said plurality of toroidal 
members is a pneumatic tire. 

19. The mechanically actuated hammer as defined in 
claim 16, wherein said means (D) comprises link 
means which forms an articulated joint at its connec 
tion with both said actuating means and said percussion 
bit. 

20. The mechanically actuated hammer as defined in 
claim 16, wherein said percussion bit assembly further 
includes brake means mounted to directly engage said 
percussion bit in order to decelerate the axial move 
ment of said percussion bit and thereby limit the stroke 
of said actuating means. 
21. The mechanically actuated hammer as defined in 

claim 16, wherein said mechanical impulse actuator 
further includes a displaceable cylinder within which 
said actuating means is reciprocated, and means for ef 
fecting displacement of both said cylinder and said ac 
tuating means. 
22. The mechanically actuated hammer as defined in 

claim 21, wherein said mechanical impulse actuator 
further includes: 

a. a housing member within which said cylinder is dis 
placeably mounted, said means (C) connecting 
said percussion bit assembly to said housing mem 
ber; 

b. first means effecting movement of said cylinder 
relative to said housing member and said piston as 
sembly; 

c. second means effecting movement of said piston 
assembly relative to said cylinder and said housing 
member; and 

d. third means effecting movement of said cylinder 
and said piston assembly relative to each other and 
to said housing member, said first, second and third 
means being associated in their respective opera 
tions to produce a reciprocating movement of said 
actuating means. 
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