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1. 

This invention relates to percussive tools, and 
more particularly to percussive tools having a 
rotary drive. 
One object of the invention is to provide a 

percussive tool with a rotary drive mechanism. 
Another object of the invention is to isolate 

the rotary element of the tool. from the shock 
of the percussive impact. 
Another object is to provide a simple and com 

pact cushioning mechanism for the tool. 
Still another object of the invention is to pro 

vide a construction which will insure long life of 
the Cushioning element. 
Other objects will be in part obvious and in part 

pointed Out, hereinafter. 
In the drawings in which identical reference 

numbers refer to similar parts, 
Figure 1 is a longitudinal view, partly in sec 

tion, showing the positions which Some of the 
parts of the tool occupy When the drive, shaft is 
in the top dead center position, 

Figure 2 is a view similar to Figure 1 showing 
the positions of the parts 90, after top dead 
center, Figure 3 is a similar view showing the posi 
tions of the parts at the moment the percussive 
element strikes the working implement, and 

Figure 4 is a similar view showing the positions 
of the tool parts 90° before top dead center posi 
tion of the drive shaft. 

Referring now to the drawings for a detailed 
description of the invention and, at first, more 
particularly to Figure 1, the tool, shown as a pre 
ferred form of the invention, comprising a driving 
element, which may be any suitable motor (not 
shown) having a rotating drive shaft, a percus 
sive element for striking a Working implement a 
series of blows, and Suitable means for converting 
the rotary motion of the drive shaft into recipro 
cable movement of the percussive element. 
The tool casing O. comprises a cylinder barrel 
and a motor housing 2 joined together by 

bolts 3 and nuts 4 at the flanges 5-6. At 
its forward end 7 the cylinder barrel f is 
adapted to receive a working implement 8 and 
to this end a recess 9 is provided in the cylinder 
barrel having a bushing 20 inserted therein. 
The recess 9 communicates with a chamber or 
cylinder 2, formed within the cylinder barrell, 
through an aperture 22 in the casing wall 23 
between the recess 9 and the cylinder 2. 
A working implement 8 is inserted into the 

bore 24 of the bushing 20 and has a collar 25 to 
abut the outer end Surface 26 of the bushing. 
The length of the working implement f8 from 
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the collar 25 to its inner end 27 is such that 
when the collar abuts the bushing the end of 
the working implement projects through the 
aperture 22 and a sufficient distance into the cyl 
inder 2 to enable a piston 28 reciprocating with 
in the cylinder to strike the end 27. 
Any suitable means may be employed to con 

vert the rotary movement of the driving element 
to reciprocable movement of the percussive ele. 
ment. In the form preferred by the applicant, 
the motor housing f2 is provided with a cylin 
drical Opening 29 which forms a continuation 
of the cylinder 2; and opens into a chamber 30 
housing the rotating drive shaft 3 f of the motor. 
The drive shaft 3 has a circular plate 32 having 
a crank-pin 33 thereon arranged eccentrically 
With respect to the shaft 3. 
A connecting rod 34 is connected to the crank 

pin at one end by bolts 35 and nuts 36, and has 
a free running fit on the crank-pin. At its op 
posite end 37 the connecting rod is joined, by a 
Wrist pin 38, to a crosshead 39 slidable on the 
inner surface of the cylinder 21. The motion of 
the connecting rod 34 causes the crosshead 39 to 
reciprocate in the cylinder 2 and the air dis 
placed as the crosshead reciprocates within the 
cylinder passes from one side to the other of the 
crosshead through ports 40 in the crosshead 39. 

Reciprocable motion is imparted to the piston 
28 by the crosshead 39 through a resilient con 
nection designed to allow the piston to have some 
independent forward movement with respect to 
the crosshead and provided with means for caus 
ing the pistOn to have Such independent forward 
movement at the moment of impact with the 
Working implement. In the form of the inven 
tion illustrated a spring assembly 62 is mounted 
on the crosshead 39 and a recess. 55 is provided in 
the piston 28 to receive the assembly. The recess 
has a depth greater than the extended length of 
the Spring 44 and this provides a certain amount 
of clearance at the ends of the spring enabling 
the piston to have free independent movement 
With respect to the Spring assembly 62 and the 
crosshead 39. Such independent movement is 
caused by the energy stored in the compression 
of the Spring which imparts a velocity to the pis 
ton that carries it forwardly out of engagement 
with the Spring to strike the working implement. 
Thus at the moment of impact the piston is com 
pletely free to move independently of the spring 
and crosshead. 
More Specifically, the resilient connection con 

prises a shaft or projection 4 on the crosshead 
39 having two different-diameters 42-43 and a 
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coil spring 44 mounted on the Smaller section 43 
thereof. One end 47 of the spring 44 is con 
fined by a circular disc 45 slidably mounted on 
the smaller section. Endwise movement of the 
disc 45 is limited by a shoulder 48 on the shaft 4 
formed by the change in diameter. 
The retainer 46 for the opposite end 49 of the 

spring 44 is a cup-shaped member having a flange 
50 at its open end for engagement with the 
spring. An aperture 6f is provided in the bot 
tom of the cup portion of the retainer which 
allows the retainer to be slidably mounted on the 
smaller section 43 of the shaft 4. The retainer 
46 is held on the section 43 by means of a nut 
54 and washer 53 threaded onto a stud 5 pro 
vided in the end of the projection 4t, the diam 
eter of the washer being greater than that of the 
aperture so that the washer 54 limits the end 
wise movement of the retainer. In the limited 
position of the retainer the end 49 of the spring 
44 and the flange 50 of the retainer 46 extend 
beyond the end of the shaft. A enabling the 
spring to be compressed considerably from that 
end before the stud in the end of the shaft limits 
the compression. 
A recess 55 is provided in the piston 28 to re 

ceive the resilient connection and has a depth 
greater than the over-all length of the Spring 
assembly 62. The recess 55 has a bore 56 Slightly 
larger than the diameter of the spring and ac 
commodates the entire spring assembly 62 within 
its confines. A metal snap ring 5T is inserted in 
a groove 58 at the mouth 59 of the recess 55 and 
when in place prevents the spring assembly 
from Withdrawing from the recess in the piston. 
Longitudinally disposed grooves 60 in the pe 
riphery of the piston 28 allow the air in the 
cylinder 2 to transfer from one side of the pis 
ton to the other as the piston travels in the cylinder. 

It will be noted that the spring may be com 
pressed from either end and that such compres 
Sion of the spring 44 is caused by the piston 
moving relatively to the CrOSShead. If the pis 
ton moves away from the CrOSShead the Snap, 
ring 5T engages the retainer 45 and compresses 
the spring from the upper end 47. If the piston 
moves toward the crosshead the bottom of the 
recess 55 in the piston engages the retainer 46 
and compresses the Spring from the lower end 
49. However, the clearance provided between 
the recess and the Spring assembly allows the pis 
ton to have some reciprocable movement inde 
pendently of the crosshead and the spring as 
Sembly. - J 

In the normal operation of the tool, the rota 
tion of the drive shaft is converted to reciproca 
tion of the crosshead as hereinbefore described. 
After the normal operating Speed of the motor is 
reached the cycle of operation becomes stabilized 
and proceeds in a manner described below. 

Referring now to Figure 4 the crosshead 39 is 
shown at a position 90° before the top dead cen 
ter position and is at the mid point of its stroke 
travelling upwardly at its greatest velocity. The 
inertia of the mass of the piston 28 causes its 
movement to lag behind that of the crosshead 
and as a result the CrOSShead moves away from 
the piston until the Snap ring 57 engages the cir 
cular disc 45. In the acceleration of the piston 
the Spring 44 is compressed by the Snap ring 57 
and energy is stored therein. At the instant 
shown in Figure - 4 the piston 28 is travelling 
upWardly with increasing velocity. 
In Figure 1 the crosshead has reached the top 
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4. 
dead center position. The piston 28, however, 
because of its inertia and because of the velocity 
imparted to it by the energy stored in the COm 
pression of the Spring 44, continues in an 
upward direction, relieving the compression of 
the spring from the upper end 47, and compresses 
the spring 44 from the lower end 49, again St0r 
ing energy therein. 
The piston continues upwardly while the croSS 

head starts its downward travel and the Spring 
continues to be compreSSed from the lower end. 
At a point between the top dead center position 
and 90° after top dead center the inertia, of the 
piston is overcome and the piston's upward travel 
is halted. A maximum compression of the Spring 
has occurred and the energy stored therein now 
begins to accelerate the piston downwardly. 

Figure 2 shows the crosshead at the mid point 
Of its downward stroke travelling at its greatest 
velocity. The piston 28, at this point, is travel 
ling downwardly with increasing velocity. How 
ever, the velocity of the piston is not great enough 
at this time to allow the piston to move away 
from the crosshead to a point which would en 
able the Spring to a SSume its unstressed position, 
consequently, the spring 44 is still compressed 
from its lower end 49. 
In travelling from the position shown in Fig 

lure 2 to the bottom dead center position shown 
in Figure 3 the velocity of the crosshead de 
creases until the downward travel of the cross 
head is halted. At the same time, the energy 
stored in the compression of the spring 44 in 
creases the velocity of the piston 28 to a point 
where it exceeds the velocity of the crosshead. 
As a result there is relative movement of the pis 
ton away from the crosshead 39 until the piston 
reaches a point Which allows the spring 44 to 
extend to its normal length. The energy Stored 
in the compression of the spring has imparted 
a high velocity to the piston which now causes 
it to move independently of the crosshead and 
the spring and out of engagement therewith to 
strike against the working implement. Figure 3 
Shows the positions of the parts at the moment 
of impact between the piston and the working 
implement. - 

The weight of the piston, the stiffness of the 
Spring and the frequency. of the drive shaft revo 
lutions are carefully selected so that the piston 
Will disengage from the Spring assembly just prior 
to the moment of impact with the working imple 
ment. As mentioned above, the depth of the re 
cess 55 in the piston 28 is greater than the ex 
tended length of the Spring 44. When the cross 
head is at bottom dead center position the piston 
has reached a point which allows the spring 44 to 
be completely extended and is no longer in con 
tact with the Spring 44. The velocity of the pis 
ton causes it to continue downwardly and to 
Strike the Working implement a sharp blow while 
still disengaged from the spring 44. As a result 
the shock of impact is not transmitted to the 
Spring 44 and consequently it has a much longer 
life. - 

After striking the working implement f8 the 
piston rebounds compressing the spring from its 
lower end. The velocity of the crosshead is now 
increasing and very quickly exceeds that of the 
rebounding piston. Inertia of the piston causes 
its movement to lag behind that of the crosshead, 
consequently, the Spring 44 soon is fully extended 
and then compressed from its upper end by the 
piston as shown in Figure 4 whereupon the cycle 
of Operation described above is repeated. 
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The length of the recess need not be greater 
than the length of the Spring. It is possbile to 
employ many constructions having a recess of 
shorter length than the spring without departing 
from the spirit of the applicant's invention and it 
is to be understood that the foregoing description 
is merely illustrative of the preferred form of the 
applicant's invention and that the scope of the 
invention should not be limited thereto, but 
should be determined by the scope of the ap 
pended claims. . . . . " . .. 

I claim: 
1. A percussive tool comprising a casing having 

a chamber, a reciprocable member in the cham 
ber, a Working implement in the Casing, a recipro 
cable piston in the chamber for striking the Work 
ing implement actuated by said member and ca 
pable of independent forward movement with re 
Spect thereto, a resilient member for causing the 
piston to so move forwardly to strike the working 
implement, and a retainer for disengaging the re 
silient member from the piston before the piston 
strikes the Working implement. 

2. A percussive tool comprising a casing having 
a chamber therein, a rotary drive shaft in the 
chamber, a working implement, a reciprocable 
member in the chamber, means for converting the 
rotary motion of the drive shaft to reciprocable 
motion of the member, a reciprocable piston in 
the chamber for striking the working implement 3 
actuated by Said member and capable of inde 
pendent forward movement with respect thereto, 
a resilient member in the chamber for causing the 
piston to so move forwardly with respect to the 
member to strike the working implement, and a 
retainer cooperating with the resilient-member to 
disengage the resilient member from the piston 
before the piston Strikes the Working implement. 

3. A percussive tool comprising a casing having 
a chamber therein, a rotary drive shaft in the 
chamber, a Working implement, a reciprocable 
member in the chamber, means for converting the 
rotary motion of the drive shaft to reciprocable 
motion of the member, a reciprocable piston in 
the chamber for striking the working implement 
actuated by said member and capable of inde 
pendent forward movement with respect thereto, 
and a Spring interposed between the reciprocable 
member and the piston for causing the piston to 
So move forwardly With respect to said member 
and to strike the working implement, and a re 
tainer for disengaging the spring from the piston 
before the piston Strikes the working implement. 

4. A percussive tool comprising a casing having 
a chamber therein, a rotary drive shaft in the 
chamber, a Working implement, a reciprocable 
member in the chamber, means for converting 
the rotary motion of the drive shaft to recipro 
cable motion of the member, a reciprocable piston 
in the chamber for striking the Working imple 
ment actuated by Said member and capable of 
independent forward movement with respect 
thereto, a spring in the chamber for causing the 
piston to so move forwardly with respect to said 
member, and means for preventing engagement 
of a retainer for the Spring to prevent the spring 
With the piston at the moment the piston strikes 
the Working implement. 

5. A percussive tool comprising a casing having 
a chamber therein, a rotary drive shaft in the 
chamber, a Working implement, a reciprocable 
member in the chamber, means for converting 
the rotary motion of the drive shaft to recipro 
cable motion of the member, a reciprocable piston 
in the chamber for striking the working imple 
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6 
ment connected to said: member and capable of 
independent forward movement. with respect. 
thereto, a Spring on the reciprocable. member for 
causing the piston to so move forwardly with re 
Spect to the member and to Strike the working 
implement, and a retainer cooperating with the 
Spring to disengage the Spring from the piston 
before the piston strikes the working implement. 

6. A percussive tool comprising a casing having 
a chamber therein, a rotary drive shaft in the 
chamber, a reciprocable member in the chambel, 
means for converting the rotary motion of the 
drive shaft to reciprocable motion of the mem 
ber, a Working implement in the casing, a recip 
rocable piston in the chamber for striking the 
Working-implement, a spring mounted on the 
reciprocable member for causing the piston to 
strike the working implement, a recess in the pis 
ton to receive the Spring, said recess having a 
length greater than, the extended length of the 
Spring to allow the piston to have some inde 
pendent reciprocable movement with respect to 
the Spring and a retainer for the spring to dis 
engage the spring from the piston before the 
the piston strikes the working implement. 

7. A percussive tool comprising a casing hav 
ing a chamber therein, a rotary drive shaft in 
the chamber, a reciprocable member in the 
chamber, means for converting the rotary motion 
of the drive shaft to reciprocable motion of the 
in ember, a Working implement in the casing, a 
reciprocable piston for striking the working im 
plement capable of relative movement with re 
Spect to the reciprocable member, and a spring 
interposed between the reciprocable member and 
the piston adapted to be compressed from either 
end by the piston moving relatively to the recip 
rocable ninember and acting to cause the piston 
to Strike the Working implement. 

8. A percuSSive tool comprising a casing hav 
ing a chamber therein, a rotary drive shaft in 
the chamber, means for converting the rotary 
motion of the drive shaft to reciprocable motion 
of the member, a working implement in the cas 
ing, a reciprocable piston in the chamber for 
Striking the Working implement, a spring in 
terposed between the reciprocable member and 
the piston for causing the piston to strike the 
Working inplement, and surfaces on the piston 
for compressing the spring from one end there 
of when the piston moves toward the reciprocable 
member and for compressing the spring from 
the other end of said spring when the piston 
noves a Way from the reciprocable member, said 
Surfaces being Spaced at a distance greater than 
the length of the spring. 

9. A percussive tool comprising a casing hav 
ing a chamber therein, a rotary drive shaft in 
the chamber, a crosshead in the chamber, a con 
necting rod connecting the crosshead to the drive 
shaft for converting the rotary motion of the 
shaft to reciprocable motion of the crosshead, a 
Working implement in the casing, a reciprocable 
piston in the chamber for striking the working 
implement, a Spring for causing the piston to 
Strike the working implement mounted on the 
Crosshead, and Surfaces on the piston to com 
press the Spring from either end, said surfaces 
being Spaced at a distance greater than the ex 
tended length of the spring. 

10. A percussive tool comprising a casing hav 
ing a chamber therein, a rotary drive shaft in 
the chamber, a crosshead in the chamber, a con 
necting rod joining the crosshead to the drive 
shaft for converting the rotary motion of the 
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shaft to reciprocable motion of the crosshead, a 
working implement in the casing, a reciprocable 
piston in the chamber for striking the Working 
implement, a projection on the crosshead, a 
spring interposed between the crosshead and the 
piston for causing the piston to strike the Work 
ing implement, a pair of retainers for the Spring 
slidably mounted on the projection, said re 
tainers being slidable in Wardly toward one an 
other for compressing the Spring, a recess in the 
piston to receive the spring, said receSS having 
a length greater than the distance from one re 
tainer to the other, and a ring removably mount 
ed in the mouth Of the recess to Confine the 
spring therein. 

HAROLD C. REYNOLOS. 
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