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This invention relates to percussion machines that may
be used as power driven hammers, rock drills, and the
like.

An object of the present invention is the provision of
a percussion machine which may be used with different
types of tools, said machine transferring a rotary motion
into a reciprocating motion for delivering hammer blows
at high speed. The machine delivers a high percentage
of the supplied energy to the point of impact with rela-
tively little vibration or recoil; it eliminates the neces-
sity of highly stressed parts, trigger actions or complex
linkage; and it has comparatively little bulk and weight.

Another object is the provision of a percussion machine
having a blow-producing element that is subjected to a
whip-like action in order to obtain the maximum force
from each blow.

A percussion machine according to the present inven-
tion comprises-a rocker arm mounted for rotation about
an axis spaced from the ends thereof, a hammer head
at one end of the arm, a counterweight at the opposite
end of the arm, a hammer shaft having an inner end
aligned with the hammer head, a tool holder in engage-
ment with the shaft, and means connected to the rocker
arm for rapidly reciprocating the latter around its axis
through back and forth strokes to cause said arm rap-
idly to strike the end of the hammer shaft aligned there-
with, said shaft end being so located that it is struck each
time by the hammer head before the rocker arm reaches
the end of a normal stroke during reciprocation thereof.

Examples of this invention are illustrated in the ac-
companying drawings, in which,

Figure 1 is a side elevation of one form of percussion
machine with the near wall of the casing thereof broken
away and showing the hammer head at the end of its
striking stroke,

Figure 2 is a vertical section taken on the line 2—2 of
Figure 1, :

Figure 3 is a horizontal section taken on the line 3—3
of Figure 1,

Figure 4 is a fragmentary view similar to Figure 1 show-
ing the hammer head at the end of its return or non-
striking stroke,

Figure 5 is a fragmentary side elevation of the rocker
arm with an alternative form of driving connection there-
for,

Figure 6 is a view similar to Figure 1 illustrating still
another alternative form of percussion machine,

Figure 7 is a vertical section taken on the line 7—7 of
Figure 6,

Figure 8 is a fragmentary horizontal section taken on
the line 8—8 of Figure 6, and

Figure 9is a fragmentary section taken on the line 9-—8
of Figure 8. .

Referring to Figures 1 to 4 of ‘the drawings, 10 is a
housing " having a vertical supporting wall 11 therein.
This wall has been omitted from Figure 1 for the sake
of clarity. A comparatively heavy shaft 15 is rotatably
mounted in suitable bearings 16 and 17 carried by wall

10

15

20

25

30

35

40

45

50

55

80

70

2

11 and an outer wall 19 of housing 19, see Figure 2, A
rocker arm 22 is fixedly mounted on shaft 15 for rota-
tion therewith, This arm is adapted to rotate around the
axis of the shaft, said axis being spaced from the ends
of the arm. The rocker arm has a hammer head 24 on
one end thereof, said head having a striking face 25, and
a counterweight 26 at its opposite end on the opposite side
of shaft 5. In actual practice, the arm may be pro-
vided with a socket 27 into which the hammer head 24
removably fits, said head being in the form of a weight
mass having a rearwardly projecting stud 28 upon which
a nut 29 is threaded to hold the head in position.

Suitable means is connected to the rocker arm 22 for
rapidly reciprocating it around the shaft axis. This means
may be connected directly to the arm or for the sake of
balance in the percussion machine, it may be indirectly
connected thereto, as shown.

In this example, a link 32 is secured by a connector
33 to a pin 34, said pin projecting from a connecting
arm. 35 that radiates from the end 36 of shaft 15 which
projects throngh and beyond supporting wall 11 of the
housing. When the tool is in the position shown in Fig-
ures 1 to 4, connecting arm 35 projects upwardly from
the shaft beside connector 33. Pin 34 is fixedly connected
to this arm and is rotatably connected to the connector.
When the connecting arm is in the vertical position, the
rocker arm is at the striking end of its reciprocating
stroke.

A suitable source of power, such as an electric motor
38, is provided at any desired point relative to housing
10. In this example, the motor is mounted on wall 19
and projects laterally from the housing; sce Figure 3.
This motor has a driven shaft 49 projecting into the
housing and journalled in bearings 41 and 42 located in
walls 1% and 19, respectively. A pinion gear 44 fixedly
mounted on this shaft meshes with 2 larger gear 45 fix-
edly mounted on another shaft 46, the latter shaft being
journalled in bearings 48 and 49 carried by said walls.
A crank web or disc 52 is fixedly mounted on the end
of shaft 46, said end projecting through wall 11. A
crank pin 53 projects outwardly from disc $2 spaced
from the centre of rotation thereof. When shaft 46 ro-
tates, pin 53 moves around the axis of the shaft and
forms the element for reciprocating rocker arm 232.

It is preferable resitiently to connect pin 53 to link 32.
This may be done by providing the link with a frame 5§
surrounding and spaced from the pin. A resilient pad 57
formed of rubber or other suitable material is carried
by the frame and engages the pin. In other words, the
pin projects through the pad. In order to reduce wear,
the pad may have a sleeve 59 extending therethrough into
which the pin rotatably fits,

A hammer shaft 62 is slidably mounted in housing 10
in. any - desired manner, said hammer shaft having an
inner end aligned with Hammer head 24. The  actual
mounting and parts associated with this hammer shaft
are well known in the art. As is usual, this shaft is
loaded by spring 63 so that its inner end is normally
spaced slightly beyond the normal path of reciprocation
of the hammer head, as shown in Figure 1. A suitable
tool holder 64 is in engagement with shaft 62, said holder
being adapted to receive and hold any one of several dif-
ferent types of tools, such ‘as a pointed striker 66. As
the tool holder does not actually form part of this inven-
tion, it does not need to be described herein in detail.
However, during operation, the pointed striker 66 or
other tool is pressed against the surface being operated
upon-and housing 10 is moved' towards said surface so
that hammer shaft 62 is moved into the path of hammer
head 24. i -

The housing 10 may be provided with a pistol-type grip
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69 which may have a trigger 70 for operating an electric
switch, not shown, for controlling motor 38.

During operation of the machine, the hammer head 24
is reciprocated along an arcuate path indicated by the
numeral 73 in Figure 4. A rebound cushion 75 is so
positioned in the housing that it is engaged by the upper
end of the rocker arm or the hammer head when the
latter reaches the end of its outer stroke away from the
hammer shaft, see Figure 4. A damping or recoil pad
77 is so positioned in housing 10 that it is engaged by the
counter weight end of the rocker arm when the hammer
shaft 62 is in its normal or inoperative position, as shown
in Figure 1. Another damping cushion 79 may be pro-
vided at the inner end of the hammer shaft in such a posi-
tion that it is struck by the hammer head when the
hammer shaft is in the inoperative position.

When it is desired to use the percussion machine, a
desired tool, such as a hammer, rock drill, or the like is
inserted into a holder 64. When motor 38 is set into
operation, crank pin 33 reciprocates link 32 which, in
turn, causes the rocker arm 22 to reciprocate around the
axis of shaft 15. When the machine is held in operative
position with the hammer shaft 62 moved inwardly of
housing 18 against the pressure of spring 63, the hammer
head 24 rapidly strikes the inner end of the hammer shaft.
The force of these blows is transferred through to the
tool 66. When the hammer head is at the end of the
back stroke away from the hammer shaft, its motion is
dampened by cushion 75. Similarly, if the hammer
shaft 62 is not pressed inwardly, the movement of the
head is dampened as it reaches the opposite end of its
stroke by pads 77 and 79 which are engaged by the
counterweight end of the rocker arm and the hammer
head, respectively.

The impact of the hammer head on the hammer shaft
should occur when the hammer mass reaches its maxi-
mum velocity. If it were not for the resilient pad 57,
this would be when the hammer head is approximately
midway along its striking stroke. However, owing to
the resilient return of the drive means and the inertia
and momentum of the reciprocating weights when operat-
ing at high speeds, there is a decided lag so that the
greater velocity is reached after the crank pin 57 is past
centre, at which time the hammer head strikes the ham-
mer shaft. There is also a sort of snap or whip-like ac-
tion during the last part of the head stroke when the
rubber tension on either side of the crank pin tends to
equalize as the motion of said pin in the general direction
of the hammer shaft slows down. It will be noted that
all the reciprocating parts are included in the hammer
weight, that is, with the weight of the hammer head and
the parts moving with it, so that their momentum is
added to the striking force. Thus, none of the power is
wasted in moving parts that do not contribute to the force
of the blow.

The snap or whip-like action of the hammer head is
aJso caused by the rapid forward movement of pin 53 in
a. direction substantially parallel with the hammer shaft
followed by the sudden slowing up of this movement
as the pin swings downwardly along its circular path of
rotation. As the head movement lags behind that of the
pin owing to the resiliency of pad 57, it is suddenly accel-
erated by said pad, and the head reaches its maximum
velocity as it reaches the hammer shaft.

Figure 5 illustrates a slight variation of the form of
the invention illustrated in Figures 1 to 4. In this form
of the invention, link 32 has an elongated frame 85 con-
nected thereto, in which a block 86 is slidably mounted.
Crank pin 53 is journalled in this block, and equelizing
springs 88 and 8% extend from opposite sides of the
block to the ends of the frame. The tension of these
springs may be adiusted by means of a.set screw 99
threaded in the outer end.of the frame and bearing
against spring 89.

The alternative of Figure 5 operates in the same man-
ner as the form of the invention described above. Crank
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pin 53 is resiliently connected to link 32 and, consequent-
ly, rocker arm 22 through springs 88 and 82. These
springs, therefore, operate in much the same manner
as the resilient pad 57.

Figures 6 to 9 illustrate still another form of the inven-
tion. The principle of operation is the same as the
previous machine but the driving connection between the
power source and the hammer head is different.

This percussion machine includes a housing 169, and a
rocker arm 161 in the form of spaced side members 102
and 103 carrying at one end thereof a hammer head 104
having a striking face 105. The rocker arm is carried by
aligned stub shafts 166 and 107 journalled respectively in
bearings 108 and 199 carried by the housing walls, see
Figure 7. The rocker arm is rotatable around the com-
mon axis of the stub shaft. A counterweight 112 is car-
ried by the arm at the end thereof remote from the ham-
mer head.

A hammer shaft 115 is movably carried by the housing
and has an inner end adapted to be moved into the path
of travel of the hammer head 104 in the same manner as
shaft 62 of the previously-described machine. This shaft
is engaged by or connected to a tool holder, not shown.,
A resilient pad 116 is provided near the inner end of shaft
115 to be engaged by the hammer head when said shaft
is in its retracted or normal position. A damping pad or
cushion 119 is provided at the outer end of the path of
travel of the hammer head and another damping pad 120
is positioned in the housing so that it is engaged by
counterweight 112 when the hammer shaft is in its inop-
erative position.

A suitable source of power, such as electric motor 125,
is provided for rapidly reciprocating the rocker arm and
its hammer head. In this example, the motor is lo-
cated within housing 100, and has a power shaft 128 ex-
tending to a position between the side members of the
rocker arm 191, This shaft has a pin 139 projecting out-
wardly from its outer end at an angle to the longitudinal
axis of the shaft. This pin projects through a bearing
131 positioned within a circular frame 132, and the latter
has a pin 135 projecting downwardly therefrom into a
resilient pad 136 formed of rubber or other suitable mate-
rial. The latter pad is located in a frame 237 which has
stub shafts 138 and 139 projecting laterally therefrom,
said shafts being respectively journalled in side members
102 and 103 of the rocker arm 10i. Frame 137 acts as
a link connected to this rocker arm through shafts 138
and 139, and to pin 135 by resilient pad 136.

Housing 160 may be provided with a pistol-like grip
142 having a trigger switch 143 for operating motor 125.

The percussion machine of Figures 6 to 9 generally
functions in the same manner as the first-described ma-
chine. A desired tool! is inserted in the tool holder and
pressed against the surface that is to be worked upon.
The housing 1690 is pressed in the direction of the sur-
face to cause the inner end of hammer shaft 115 to
move into the path of the hammer head 104 which is
being rapidly reciprocated by the motor 125. The angu-
larly-set pin 130 moves in a circle within bearing 131.
This causes frame 132 to wobble which, in turn, causes
pin 135 to reciprocate in a direction extending longitudi-
nally of shaft 128. The reciprocation of the pin causes
rocker arm 181 to reciprocate in a path back and forth
around the common axis of stub shafts 106 and 107.
Hammer head 105 rapidly strikes the inner end of ham-
mer shaft 115. The back and forth movements of this
head are dampened at the opposite ends of its strokes by
pads 119 and 128. The resiliency of pad 136 causes
the hammer mass to be at approximately its maximum
velocity each time the hammer shaft is struck. The
resiliency of pad 136 results in a snap or whip-like action
of the hammer head in the same way as described above
in connection with pad 57.

What I claim as my invention is:

1. A percussion machine comprising: a rocker arm
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mounted for rotation about an axis spaced from the ends
thereof, a hammer head at one end of the arm moved
through an arcuate path by said arm, a counterweight
at tl_le opposite end of the arm, a hammer shaft having
an inmer end aligned with the hammer head arcuate
path, a tool holder in engagement with the shaft, a pin

mounted for reciprocation through a short stroke, a -

source of power connected to the pin for causing rapid
reciprocation thereof, a link extending from the pin to
the rocker arm and connected to the latter, and resilient
means connecting the pin to the link so that reciprocation
pf the pin reciprocates the rocker arm rapidly around
its axis through back and forth strokes to cause said arm
rapidly to strike the end of the hammer shaft aligned
therewith, said shaft end being so located that it is struck
each time by the hammer head just before the rocker
arm reaches the end of a stroke during reciprocation
thereof.

2. A percussion machine as claimed in claim 1 in which
the resilient connecting means is a rubber pad connected
to the pin and the link.

3. A percussion machine as claimed in claim 1 includ-
ing spring means connected to the hammer shaft normally
retaining the inner end thereof out of the path of travel
of the hammer head, said shaft inner end being struck
by the hammer head only when the shaft is moved against
the spring means to position its inner end in the head
path, and a damping cushion at the jnner end of the
shaft positioned to be engaged by the hammer head only
when the hammer shaft is retained out of the path of
travel of the head.

4. A percussion machine as claimed in claim 3 includ-
ing a rebound cushion at the opposite end of the hammer
head arcnate path from the hammer shaft and the damp-

ing cushion, said rebound cushion being engaged by the 2

arm at the end of each stroke away from the shaft,
whereby the rocker arm reciprocates between and against
the damping and rebound cushions while the hammer
shaft inner end is retained out of the path of travel of
the hammer head.

5. A percussion machine comprising a rocker arm
mounted for rotation about an axis spaced from the ends
thereof, a hammer head at one end of the arm, a counter-
weight at the opposite end of the arm, a hammer shaft
having an inner end aligned with the hammer head, a tool
holder in engagement with the shaft, a pin mounted for
reciprocation through back and forth strokes, a source
of power connected to the pin for causing rapid recipro-
cation thereof, a frame surrounding and spaced from

the pin, a rubber pad carried by the frame and engaging °

the pin, and a link connected to the frame and to the
rocker arm, said pin through the pad and link rapidly
reciprocating the rocker arm around its axis through back
and forth strokes to cause said arm rapidly to strike the
end of the hammer shaft aligned therewith, said shaft
end being so located that it is struck each time by the
hammer head just before the rocker arm reaches the end
of a stroke during reciprocation thereof.

6. A percussion machine as claimed in claim 5 in which
the pin projects from a crank web, said web being con-
nected to and rotated by the power source.

7. A percussion machine as claimed in claim 5 in which
the pin is reciprocated by another pin projecting from the
end of a power shaft at an angle to the axis of the latter,
said power shaft being rotated by the power source.

8. A percussion machine comprising a rocker. arm
mounted for rotation about an axis spaced from the ends
thereof, a hammer head at one end of the arm, a counter-
weight at the opposite end of the arm, a hammer shaft
having an inner end aligned with the hammer head, a
tool holder in engagement with the shaft, a pin mounted
for reciprocation through back and forth strokes, a source
of power connected to the pin for causing rapid recipro-
cation thereof, an eclongated frame, a block slidably
mounted in the frame, said pin being journalled in the
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block, equalizing springs extending between the ends of
the frame and the block, and a link connected to an end
of the frame and to the rocker arm, said pin through the
block, frame and link rapidly reciprocating the rocker.

9. A percussion machine. as -claimed in claim 8 in-
cluding means in the frame for adjusting the pressure of
the equalizing springs.

10. A percussion machine comprising a rocker arm
mounted for rotation about an axis spaced from the ends
thereof, a2 hammer head at one end of the arm moved
through an arcuate path by said arm, a counterweight
at the opposite end of the arm, 2 hammer shaft having an
inner end aligned with the hammer head arcuate path, a
tool holder in engagement with the shaft, a motor, a pin
connected to and rapidly rotated in a small circular path
by the motor, resilient means at and connected to the pin,
and connecting means connecting the resilient means to
the rocker arm to reciprocate the latter through short
back and forth strokes around its axis as the pin is rotated
in its circular path to cause the head of said arm rapidly
to strike the end of the hammer shaft aligned therewith,
said shaft end being so located that it is struck by the
hammer head. just before the rocker arm reaches the end
of a stroke during reciprocation thereof.

11. A percussion machine comprising a rocker arm
mounted for rotation about an axis spaced from the ends
thereof, 2 hammer head at ene end of the arm, a counter-
weight at the opposite end of the arm, a hammer shaft
having an inner end aligned with the hammer head, a
tool holder in engagement with the shaft, means con-
nected to the rocker arm for rapidly reciprocating it
around its axis through back and forth strokes to cause
said arm rapidiy to strike the end of the hammer shaft
aligned therewith, said shaft end being so located that it
is struck by the hammer head just before the rocker arm
reaches the end of a stroke during reciprocation thereof,
a damping cushion aligned with the counterweight so
positioned that it is engaged by the latter immediately
after the hammer head strikes the hammer shaft.

12. A percussion machine comprising a rocker arm
mounted for rotation about an axis spaced from the ends
thereof, a hammer head at one end of the arm moved
through an arcuate path by said arm, a counterweight
at the opposite end of the arm, a hammer shaft having
an imner end aligned with the hammer head arcuate
path, a tool holder in engagement with the outer end of
the shaft, spring means connected to the shaft normally
retaining the inner end thereof out of the path of travel
of the hammer head, means connected to the rocker arm
for rapidly reciprocating it around its axis to move the
head through back and ferth strokes in the arcuate path
thereof, said shaft inner end being struck by the hammer
head only when the shaft is moved against the spring
means to position its inner end in the head path, said
shaft end being so located when in the head path that it
is struck by the head just before the rocker arm reaches
the end of a stroke during reciprocation thereof, and a
damping cushion at the inner end of the shaft positioned
to be engaged by the hammer head only when the
hammer shaft is retained out of the path of travel of the
head.

13. A percussion machine as claimed in claim 12 in-
cluding a rebound cushion spaced from the hammer shaft
and the damping cushion, said rebound cushion being
engaged by the arm at the end of each stroke away from
the shaft, whereby the rocker arm reciprocates between
and against the damping and rebound cushions while the
hammer shaft inner end is retained out of the path of
travel of the hammer head.
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