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4 Claiims.
1

This invention pertains to percussion tools
and, more particularly, to power actuated ham-
mers.

An object of the invention is to provide a power
driven hammer utilizing a spring as energizing
means, which is loaded and released in a pre-
determined cycle to cause a blow to be delivered.

Another object of the invention is to provide
a power driven hammer wherein substantially
no blow is delivered against the operator.

Another object of the invention is to provide
8 power driven hammer wherein a shaft is ro-
tated and reciprocated by actuating and power
storing means which rotate with the shaft to
greatly reduce the friction in the device whereby
heat and wear is greatly reduced.

Another object is to provide a percussion tool
wherein the operating members thereof may be
assembled readily from one end of the tool and
thereafter positively held in working relation,
one with respect to the other, by a sihgle member
completing the casing assembly, which member
is readily and quickly secured to the casing.

Another object is to provide a percussion tool

wherein a cam is provided as actuating means

for storing energy for delivering blows, wherein

the cam is integral with the operating shaft and

hammer and anvil,

Another object is to provide a power driven
tool wherein there is a substantially constant de-
livery of force and wherein rotary power means
drives the device to deliver a reciprocating move-
ment. .

Another object is to provide a tool wherein
thé blows are only had in a delivery direction,
thus reducing shock to the operator, and per-

mitting the use of a lighter tool as recoil mech=

anism is eliminated.

Another object is to provide a percussion . tool
which has mechanism adaptable for s large
range of sizes, as where an engraving or den-
tist’s tool is used,-or where the use is for masonry,
caulking, riveting, ete. L
. Another object is to provide a percussion tool
wherein the actuating means includes a cam
and ball, the cam being so constructed and ar-
ranged that the ball follows the cam. ‘

With these and various other objects in view,
the invention may consist of certain novel fea-
tures of construction and operation as will be
more fully described and particularly pointed
out in the specification, drawings and claims
appended hereto.

In the drawings, which illustrate embodiments
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of the device and wherein like reference charac-
ters are used to designate like parts— ,

Figure 1 is a fragmentary, sectional elevation.
of one form of percussion tool embodying the.
invention; o :

Figure 2 is a fragmentary, sectional elevation
of a modified form of percussion tool embodying
the invention;

Figure 3 is & plan view of one form of sleeve
adapted for use with the percussion tool illus-
trated in Figure 2 and showing the ball in its
relative position with respect to the sleeve: .

Figure 4 is a longitudinal sectional elevation
of the sleeve illustrated in Figure 3, the same.
being taken substantially in the plane as indi-
cated by the line 4—4 of Figure 3;

Figure 5 is a top plan view of a modified form
of sleeve adapted for use with the tool illustrated
in Figure 2; and .

Figure 6 is a sectional elevation taken substan-
tially in the plane as indicated by the line §—§6
of Figure 5. :

Referring first of all, more particularly, to the.
form of tool iNlustrated in Figure 1, the tool com- .
prises operating means such as indicated by the .
motor casing 20 which houses a motor adapted -
to be operated by the usual trigger and is pro-
vided with the conventional grip (not shown)..
It is, of course, understood that the operating
means may be remote from the tool, in which
case the tool is driven by a flexible shaft. 'This .
driving means, obviously may be used with the
form of construction illustrated in Figure 2. :

The motor casing is provided with the flange .
22 externally threaded as at 24 for the reception
of complementary threads of the nut or retain-
ing sleeve 26, the nut 26 being provided with the °
spaced resilient means or packing 27 and 28 dis--.

-posed between the nut and the sleeve 30, the
‘sleeve 30 having a radial flange 32 thereon dis-

posed between the packing, the packing 28 being.
retained by the end flange 34 of the nut. The
packing 27 is disposed between the flange 32
and the end of the threaded flange 22 of the .
motor casing 20. .
The flange 22 is also internally threaded as at
36 for the reception of a retaining ring 38 which .
is adapted to retain the antifriction bearings 49
of the motor drive shaft 42. The motor drive
shaft 42 is threadably connected as at 44 to the
coupling member or block 46 which is adapted
to be rotated by the shaft 42 and is provided .
with the slot or female coupling portion 48. ;
The sleeve 30 is threaded as at 50 for the com-~
plementary threads on the rear end of the casing
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52, a limiting shoulder 54 being provided on the
casing 52 engaging the end of the sleeve 38. The
forward end of the casing 52 is threaded as at
56 for the reception of complementary threads on
the nose 58, said nose being provided with the
limiting shoulder €8 adapted to engage the end
of casing 52. The nose is provided with the axial
tool end passage 62 through which an end of a
work tool is adapted to be extended, the passage
62 communicating with an enlarged axial pas-
sage or recess 64, exhaust passages 86 extending
through the nose to the enlarged recess 64. A
bearing 68 is disposed in the recess £4 and re-
ceives the striking anvil portion 70 of the shaft 12,
the bearing being conveniently secured as by the
flange 14 interlocking in subrecess 6.

The shaft 12 is provided with the male coupling
member 18 slidably received in the slot 48 where-
by reciprocation of the shaft is permitted withre-
spect to the coupling member 48 bub rotation
therebetween. is. prevented. The. shaft: 12.has a
portion 80 slidably mounted in the sleeve 82 which
is fixedly mounted to the coupling member 46.and
is provided with the spring seat.84 for the spring

86. ~ The other end of the spring 86 seats.on.the:

seat 88 of the hammer member 99, the. hammer
member “being substantially cylindrical .and
adapted to rotate and reciprocate in the.casing 52.

The hammer member 96 .is. provided-with.the

cam: 92, said cam being provided with the start-.

ing portion or entrance: 94, the. helical or_sloping
portion ‘96 terminating at the exit or crest .98,
said crest being.connected by the precipice (00.to
the entrance portion.” "The precipice is preferably

in.a plane which.is axially disposed and is of.-

greater length than the diameter of the ball (02,
An antifriction ‘member such as the ball 102.is
adapted to move over.the cam and also move over
the race 104 provided on the nose.58 and bearing
68, which race is in a plane normal to.the axis
of the shaft.

“It will’ thus be seen’ that- rotation of the motor
shaft 42 causes. rotation of the coupling 46:and
shaft*12. ‘Rotation of .the shait 72,.as in.the di-

rection Jof the .arrow shown in Figure 1, causes ..

relative movement between.the cam™92 and the
ball 102. Rotation of the cam: thus has the effect
of -causing :the ball to move, fcr example,” from
the-starting ‘point :94 to -the exit 98. "The ball

102 moving .over the race 104, which is normal

to the axis of the shaft, causes compression of the
spring 86 and when the ball falls down the preci-
pice to the starting point the anvil 78 is moved
quickly by the spring.to engage the tool end which

has been protruded through the passage 62.into.

recess 64. Thus a blow. is directed to the tool
end. “The ball ‘102, being of less diameter than
the ‘depth ‘of -the precipice, does not.take. any
blow.

Referring now to the modification illustrated
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being retained by flange 120 and the end of the
flange 108.

The flange 108 is also internally threaded as at
{248 for the reception of the retaining ring 126
which is adapted to retain the antifriction bear-
ings 128 of the motor drive shait 130. The motor
drive shaft is threadably connected as at 132 to
the coupling member or block 134 which is adapt-
ed to be rotated with the shaft {38 and is pro-
vided: with. a slot or female .coupling. portion {36.

The sleeve {18 is threaded as at {38 for the re-
ception of complementary threads on the rear

.wend of the casing (40, a limiting shoulder or
_wall 142 being provided on the casing [49 engag-
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in Pigure 2, the tool comprises operating means .

such.as a motor (not shown) indicated by the
motor casing 106 which motor is.adapted to be

operated by the usual trigger, the casing being

provided with-a suitable grip (not.shown).

The motor casing is provided with the flange
108 externally threaded as at 110 for the recep-
tion of complementary threads of the nut or re-
taining sleeve 112, the nut.t12 being. provided
with the spaced resilient packing 114 and {16 dis-
posed between the nut .and sleeve.{{8.

70
Sleeve ~

{18 is provided with the radial flange 120 dis~ .
posed between the packing members, the packing .

{16 being. -retained by the end: flange 122 of the
nut 112 and the flange 120, and. the packmg 14

75

“ball 1886,

ing the end of the sleeve [I18 and providing a
spring - seat,  antifriction bearing seat, or thrust
shoulder, the wall .142 being provided with the
shaft bearing [44. 'The forward end of the cas-
ing-140:is; threaded as at 148 for the reception of
complementary threads on the nose 148, said nose
being provided .with the_limiting. shoulder .{58
adapted to engage.the end of the.casing {40. The
nose’ is provided with the axial tool end passage.
152 through. which.an end. of a work tool.is adapt-
ed to be exterided. “The passage 152 communi-
cates with an enlarged axial passage or recess
154, exhaust passages 156 extending through the
nose- to‘the enlarged recess 154. A bearing 158
is ~disposed in the recess {54 and receives the
bearing-end or anvil portion (60 of the shaft.182,
the bearing being conveniently secured as by the
fiange 164 interlocking in subrecess {66.

~The:shaft 162 is provided with the male cou--
pling: member ' £68 -slidably received “in ' the slot
136 ‘whereby -reciprocation of the shaft is per-
mitted: with respect to the-coupling member (34
but rotation therebetween is prevented. ~Antifric-
tion:bearing: 110 is seated on the wall: 142 and a
spring ‘seat “112 is:provided thereon for one end
of the spring 1 14.

The -other end ‘of : the spring 174 seats on’the
seat: $16-of-the hammer member {78, the ham-
mer ‘member being: substantially -cylindrical :and
adapted:-to. rotaterand reciprocate in. the floating

_sleeve: 180 -disposed between.the hammer-member

and-the casing. The-sleeve is:free to rotate with-
in-the-casing ‘but-is -restrained-from longitudi-
nal movement:at-one end by the shoulder -{82: on
the casing 149 and on the other-end by theball -

- race :184..provided. on .the nose 58 and bearing
~ |58,. the. race- 184 being: in-a. plane normal- to the

axis.of the shaft.

_The hammer member. {18 is provided with the
cam 186, said cam being provided with a start-
ing. portion..or entrance-188, the helical or slop-

-ing, portion . 180-terminating -at -the exit .or crest -

192, said. crest. being connected-by the. precipice .
194. to the entrance portion. - The precipice pref-
erably is in a plane which is axially disposed and
is of greater.length.than the:diameter: of .the
An antifriction. member such. as -the -
ball 196 is adapted to.move. over the.cam .and -
also. . move over the race 184 and in.the construec-
tion shown, the cam is so shaped -as to provide

5 an, arcuate portion 198 which partially embraces
“the ball, preventing the ball from being. projected

diagonally from the precipice and also gives more .
than a point contact between. the. hammer. and
ball. The sleeve 180 and race (84 may: a.lso be
made arcuate if so desired. -
In order. to further insure the ball following the c
cam and precipice, the sleeve {80 (Figures.3 and..
4) is ‘provided with the arcuate: notched portlon.',j
200 which may locally slot the sleeve as.at.202,..." .
Sleeve.204 (Figures.5-and:6) may be used. such '
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as shown in Patent No. 2,323,375, Kenly C. Bugg,
granted July 6, 1943, which sleeve is provided with

a longitudinal arcuate slot 206 disposed for the
length of the sleeve but not slotting the wall.

In operation of this hammer, rotation of the
motor shaff causes rotation of the shaft 162 in
the direction of the arrow whereby, in effect, the
ball and cam move relatively to each other until
the ball falls down the precipice. During this
cycle, the sleeve moves with the ball with a rotary
movement around the axis of the shaft, and the
spring {74 is compressed and suddenly released
when the ball falls down the precipice, thereby
permitting the anvil 160 to deliver a blow to the
tool end which protrudes into the recess 154,

- It is, of course, understood that no sleeve may
be used in the construction shown in Figure 2,
though the operation is more positive with the
sleeve, and also a sleeve may be used in the con-
struction shown in Figure 1, and also the cam of
the construction shown in Figure 1 may be formed
with an arcuate portion as shown in Figure 2.

. It is to be understood that this application is
not to be limited by the exact embodiments of
the device shown, which are merely by way of il-
lustration and not limitation as various and other
forms of the device will, of course, be apparent
to those skilled in the art without departing from
the spirit of the invention or the scope of the
claims. .

Iclaim:

1. In a percussion tool for striking the end of a
work tool associated therewith, the combination
of a casing, a closure for one end of said casing
having a bearing recess in said casing and having
a passage extending from said recess through the
outer end of said closure through which said end
of said work tool may be extended into said re-
cess, said closure within said casing having a
race for an antifriction member disposed adja-
cent said recess and in a plane normal to the axis
of the casing, a rotatable shaft mounted for re-
ciprocation in said casing having a substantially
cylindrical anvil portion integral therewith adja-
cent one end and reciprocally and rotatably
mounted in a bearing provided in said recess, the
axes of said shaft, said casing, said recess and said
passage coinciding, the end of said anvil portion
within the recess strikingly engaging the end of
the work too! extended into said recess, said shaft
having a hammer portion integral with said shaft
and anvil portion, said shaft. hammer and anvil
portions rotating and reciprocating as a unit, said
hammer portion adjacent said anvil portion hav-~
ing a cam facing said race, said cam having an
entrance and an inclined, substantially helical
portion terminating in an exit, said exit and en-
trance being connected by a precipice disposed in
a direction axially of said shaft, a floating, spheri-
cal, anti-friction member disposed between said
cam and race, the diameter of said anti-friction
member being less than the length of said preci-
pice, resilient means between said casing and
hammer portion engaging the side of the hammer
portion opposite to the cam, urging said shaft,
hammer and anvil portions toward the closure to
cause the anvil portion to strike the end of the
work tool extended through said passage, operat-
ing means for rotating said shaft, and a coupling
between sald operating means and shaft permit-
ting reciprocating movement of the shaft with re-
spect to the operating means without shock to
the operating means during striking of the work
tool.

2. In a percussion tool for striking the end
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of a:work tool associated therewith, the com-
bination: of a casing, a closure for one end of
said casing having a bearing recess in said casing
and having’ a passage extending from said recess
through the outer end of said closure through
which said end. of said work tool may be ex-
tended into said recess, said closure within said
casing having a race for an antifriction mem-
ber disposed adjacent said recess and in a plane
normal to the axis of the casing, a rotatable shaft
mounted for reciprocation in said casing having
a;substantially cylindrical anvil portion integral
therewith adjacent one end and reciprocally and
rotatably mounted in a bearing provided in said
recess, the axes of said shaft, said casing, said
recess and said:passage coinciding, the end of
said- anvil. portion 'within: the recess strikingly
engaging the end of the work tool extended into
said recess, said shaft having a hammer portion
integral with said shaft and anvil portion, said
shaft, hammer and anvil portions rotating and
reciprocating as a unit, said hammer portion ad-
jacent said anvil portion having a cam facing
said race, said cam having an entrance and an
inclined substantially helical portion terminating
in an exit, said exit and entrance being con-
nected by a precipice disposed in a direction
axially of said shaft, a floating, spherical, anti-
friction member disposed between. said cam and
race, the diameter -of said anti-friction member
being less ‘than the length of said precipice,
operating means for rotating said shaft, a cou-
pling between said operating means and shaft
permitting reciprocating movement of the shaft
with respect to the operating means without
shock to the operating means during striking
of the work tool, said coupling having a seat
fixed thereto and rotatable with said shaft and
said last named seat, and resilient means be-
tween said last named seat and hammer portion
having one end engaging said last named seat
and the other end engaging the side of the
hammer portion opposite to the cam, urging
said shaft, hammer and anvil portions toward
the closure fo cause the anvil portion to strike
the end of the work tool extended through said
passage.

3. In a percussion tool for striking the end
of a work tool, the combination of a casing, a
closure for one end of said casing having a bear-
ing recess in said casing and having a passage
extending from said recess through the outer
end of said closure through which said end of
sald work tool may be extended into said recess,
said closure within said casing having a race
for an anti-friction member disposed adjacent
said recess and in a plane normal to the axis
of the casing, a rotatable shaft mounted for
reciprocation in said casing having a substan-
tially cylindrical anvil portion integral there-
with adjacent one end and reciprocally and ro-
tatably mounted in a bearing provided in said
recess, the axes of said shaft, said casing, said
recess and said passage coinciding, the end of
said anvil portion within the recess strikingly
engaging the end of the work tool extended into
said recess, said shaft having a hammer portion
integral with said shaft and anvil portion, said
shaft, hammer and anvil portions rotating and
reciprocating as a unif, said hammer portion
adjacent szaid anvil portion having a cam facing
said race, said cam having an entrance and an
inclined substantially helical portion terminating
in an exit, said exit and entrance being con-
nected by a precipice disposed in a direction
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axially.of said-shaft, a:floating, spherical, anti-
friction member disposed:between said-cam and
race,~the: diameter-of:said anti-friction-member
being: less: than :the -length -of:said precipice,
aperating-means ‘for:rotating -said: shaft, and:a
eonpling between said-operating means:and shaft
permitting:reciprocating movementof :the:shaft
with ‘Tespect::to. the -operating :means :without
shock to-the:operating smeans ; during:striking
of the work tool,:an antisfrictiorr bearing mounted
in:said casing providing-a:spring:seat:rotatable
insaid:casing;and-a:spring:-having -one-end-en-
gaging:said last-named:spring seat.and the-other
end: engaging:-the:side :of the:hammer portion
opposite:to:the:cam, urging:said-shaft, hammer
and-anvil; partions :toward :the closure to cause
thezanvil: portion to.strike:the -end.of ‘the:-work
tool: extended through:said- passage.

+:14.7In; arpercussion-tool for:striking .the: end:of
a-waork:tool; the combination of a casing; a closure
forone-end-of said:casing having: a bearing recess
in.:said -casing::and having. a.passage-extending
from: said:recess through the outer. end-of :said
clasure:throngh: which said end -of said work tool
may :berextended :into. said -recess, said closure
within-said casing:having a race:for an antifric-
tion -member rdisposed:.adjacent: said: recess -and
in:a:plane:normal:tothe: axis of ‘the casing, a
retatable shaft mounted:for-reciprocation in:said
casing -having:a-:substantially -cylindrical anvil
portion:integral therewith. adjacent one:end.and
reciprocally-and rotatably-mounted in a bearing
pravided:in:said recess, :the axes of-said:shaft,
said.casing;-said:recess and said passage coincid-
ing,-the end-of:said.anvil:portion.within the re-
cessvstrikingly:-engaging the end of the work tool
extended :into: said recess, said ‘shaft ‘having a
hammer-portion .integral -with :said -shaft -and
anvil:portion; said:shaft, hammer-and anvil por-
tions: rotating -and: reciprocating- as a unit, said
hammer: portion:adjacent said anvil:portion hav-
ing. a:cam:facing said race, said cam having-an
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entrance -and -an ‘inclined -substantially -helical
portion:terminating:in an exit, said exit:-and-en-
trance : being : connected -by - a precipice -disposed
in a direction -axially of said shaft, said-hammer
and anvil-portions: adjacent said cam having-re-
cess -of a-shape to.receive a spherical-anti-frie-
tion member and permit its travel over said-cam,
a ifloating, spherical, anti-friction member dis-
posedbetween said- cam and race, and in-said
recess, the:diameter of said anti-friction -mem-
ber being less than the length of said precipice,-a
sleeve disposed in-a recess in said-casing between
said-raece-and a shoulder in said casing-defining
said last named-race, locating said-sleeve-against
substantial-movement axially of the casing, said
sleeve:being: rotatable with respect to-said casing
and hammer portion and having a slot for freety
receiving said -anti-friction member, -operating
means for rotating said shaft, and a couplingbe-~
tween-said: operating means and shaft permitting
reciprocating: movement of the shaft with respett
to the:operating means without shock to the-op-
erating-means during striking of the work tool; a
spring seat in said casing fixed against movement
axially: of said casing but rotatable with-respect
thereto, and a spring having one end -engaging
said last- named spring seat and ‘the other end
engaging:-the side of the hammer-portion opposite
to:the cam; urging said shaft, hammer and-anvil
portions toward the closure to cause the-anvil
portion to strike the end of the worktool-ex-
tended through: said passage.

: ‘KENLY C. BUGG.
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