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Leo F. Egit,
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20 Claims,

This invention relates to a power tool and has
barticular reference o a power tool for
ing a plurality of blows or the lite to a
work.

One of the primary objects of this invention
is to provide a power $ool of the akove mentioned
character will ylcmae 2 reciprocating
nlunger or the like and which will include an
improved means for eﬂ”wums a 1'eciprocation of
this plunger. ‘

The invention lurtﬂer contemplates the provi-
sion of an improved
several moving varts of 5 power tool.

Still further the invention contemplates the
provision of a unitary construction which  will
include means
the power $00! ¥

piece of

ol

wy

whereby the power tool may be
conveniently handled by an operator.
Numercus other obiects and advantages of
this invention will beccme more apparent as the
'ol’owmff description proceeds, particularly when
eference is had to the accompanying drawings

wherein:

' ¥Fig. 11s a semi- dla rammatic elevational view
showing a power tool constructed in accordance
with the teachings f this invention and a power

device for driving said teoi:
g, 2 is an elevational view of the power tool
itself; o o
’?.LG 3is o
tool shown in
Fig. 4 is
on the line 4—4 of Fig
g, 4A is a view sim
e parts in a siight

Fig. 2; : :
sectional view taken substantially
. Y
Fig, 4 showing
tly  difte rﬂnt position;

Fig. 5 is a sectional view taken substantially
the line 55 of Fig. 2; ’ )

*«’1- 6 is a gectional view taken substantially
on the line 6—6 of Fig. 3;

g, 7 is a sectional view taken substantially
on the line 7—7 of Fig. 8;

Fig. 8 is a sectional view taken subs antially
on the line §—8 of Fig. 3; :

Fig, 8 is a perspective view of the plunger
forming a part of the structure shown in Fig. 3;

®ig, 10 is a perspective view of the gear for
reciprocating the plunger shown in Fig. 9;

Mg 11 is

a
the strubua,ze she
a

(o]
I¢]
]

rspective view of g portlon of
wn in Fl”‘ 3

g
2

<

sectional view through the switch
mechanism forming a part of the structure shown
in Fig. 3;

Tig. 14 is a perspective view of one of the e1e-
ments of the structure shown in Fig,-3;

Pig. 15 is a sectionsl view showing a slightly
modified form of tool for use with the congtruc-

tion;

impart-

means for lubricating the

for cosoling the moving parts of.

Deiroit, Mich. .
Serial No. 539,980
(CL 153--48)

16 is an end eleva tional view of a por-
he structure shown in Fig. 1; and

i sional view taken substantlally
7 of g, 1.

articularly to the drawings
‘cheracters designate cor-

—1

respondin Jbovu all views, the refer-
ence charac nates a siitable standard
supported c:,r or the ground by legs
21 which i in the form of g
tripod. is ‘preferably bored
aﬂ Jacent its up d to rotatably recsive g pin

the like 22 arries a yoke 23. Pivotally

mountca betwem- the arms of the yoke 23 is an
eleciric motor or the like 24 which provides the
power for driving the tool as will hereinafter be
more Tohy brought out. It will be noted that this

motor is-mounted for subsi a_-Llﬂhy universal
movemeant in that it may robe te h the pin 22
about the axis of this pin and msa pzvot between

the arms of the yoke 23,

The power tool is designated generally by the
reference characier 30 snd comprises s casing
formed of the parts 27 and 22, The part 32-is
th eadpd m one end of the part 81 as designated
T 32, and the two cas~
ing pa ] when 50 ’tsqemmed provide an enlarged
c‘ﬁamon“ 34 terminating ot itg opnoulte ends in
reduced portlom; 35 and 38.

The casing psrt 21 is pros fideri within - the
chamber 24 with & shou! ae“ 37, and a ring 38
“has a massed fit within this shoulder, as clearly
designated by the refeze”rm r'narﬂc‘uer 39. - The
annular ring 38 is provided with a ball race for
receiving a plurality of ball Heg rings 43, - The end
of the ecasing vpart 32 within the chamber 34 is
provided with a ball race for rec: 2lving ‘g plurality
of ball bearings 41, and rotatably journaled with-
in the chamber 34 by the pail besrings

is a combined gear snd csm member 42. Suit-
able packing - rings 43 are ,131 sierably  arranged
between the end 44 f vthe zbmm gear and

caint member and 2 s
ner periphery of t“ve
The member 43 ig 5 end opposﬂ:e
the end 44 with geay tee 11 48 and is bored as at
47 to loosely receive g n?ﬂ'ngﬂ: 48, This plunger
is mounted for reciprocaiion within the bore 47
and within the feduced chamber 35 formed with-
in the casing part 31. ‘ g }
Formed on the outer
48 and adjacent one end ¢ the
53, and the member 432 is com
vide & cam surface 51 adapted
the cam surface 50.

nariy of the plunger

3 a cam surface

cooperate with
anchored within

the casing part 31 b 2} bebtween a por-
tion of fthe ving 38, ng bart engages a
longitudinal gro ov iunger to Drevent

rotation of the lg rangement is such

that upon rotatio

40-and 41

‘uevhcvﬁd 1o pro-.

mber 42, cam sur-
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the bore 62,

2

faces 50 and 51 cooperate to effect an intermit-
tent movement of the plunger to the right, as
viewed in Fig. 3 of the drawings.

Threadad on the free end of the casing part
31 is a cap 55 provided substantially centrally
with a boss 56. A tubular member 57 engages
this boss and is telescopically received in a bhore
58 formed within the plunger 48.
located within the bore 58 and engages the mem-
ber 57 to normally urge the plunger to the left,
as viewed in Fig. 3 of the drawings.. It will be
parent that by threadedly adjusting the cap
on the end of the casing: part 31, the-force
verted by the spring 5% tending fo move the
plunger o the left against the action of the cam
surfaces may be adjusted to thus vary the force
of the blow imparted by the plunger during its
triking movement. A pin 59 is adapied to be
orced through the cap 55 to lock. the same
against removal.

The plunger is provided on its striking end
with a reduced portion §1 which is mounted for
reciprocation in a bore 62 formed in g bushing 63.
This bushing is threaded in the free end of the
casing part 32 and is provided on its inner end
with a shoulder 64 adapted to abut against a
shonlder 85 formed interiorly of the said casing
part. A pair of spring strips 66 are mounted in
a groove in the shoulder 64 of the bushing and
engage. the inner periphery of the casing part 22
to restrain the bushing 63 against rotation within
the casing part. The end portions 67 of the
strips 66 may be bent to engage in recesses
formed in the shoulder, as clearly shown in Fig. 6.
The hore 62 is preferably provided with an en-
larged portion 68 to receive packing 69. -

The reference character 70 designates an im-~
pact mmember, and this member is provided with
aboss 71 adapted to be received in the end of
The boss 71 is provided with an
annular groove 72, and a ball 73 is resiliently
urged into this groove by means of a spring 74
which is mounted in a bore formed in the bush-
ing 63. A ring 75 has a press fit on the bushing

2

D
5

w1 8

w

r}

=

43 adjacent the outer end thereof and carries a seb

serew 78 which engages the spring 74 to pro-
vide for adjustment of this spring to vary the
force with which the ball 73 engages the groove
2.

With the construction as thus far described,
rotation of the member 42 moves the plunger to
the right against the tension of the spring 59
until the high portions of the cam surfaces 50
and 51 are moved out of engagement with each

% other to the position shown in Fig. 4A. Al this

fime the spring 59 forces the plunger to the leit
and causes the reduced end thereof to engage the
boss 71 on .the impact member 70. Obviously,
the force exerted by the spring tending to move
the plunger into engagement with the impact
member may be adjusted by threadedly adjust-
ing cap 55 on casing part 31, Further, the stroke
of the plunger may be varied by adjusting the
bushing 63 within the casing part 32 to vary the

- spaced relation of boss 71 from the end of the

plunger. It will be noted that suitable openings
77 are formed in the bushing 63 to permit air to
freely enter and leave the space between the end
of the plunger and the boss 71, while openings 73

- are also formed in the end and sides of the plung-

er to permit air to enter and freely leave the bore
58 within the plunger. .

Tor lubricating the periphery of the bore 58
so that the member 57 may telescope freely with-
in this bore, a bore 80 is formed in the boss 56.

A spring 59 is:

1,924,946

The member 57 is provided with the chamber 81
adapted to be filled with packing, and suitable
passages 82 provide communication between the
chamber 81 and the engaging. surfaces of the
member 57 and the inner periphery of the plung-
er. A threaded bolt or the like 83 provides means
for closing the outer end of the bore 89, the ar-

rangement being such that this bolt may be re-

moved to permit the introduction of lubricant
into the chamber 81, it being undersiood that
this Iubricant will flow through the passages 82
to libricate the engaging surfaces, as' above
brought out.

It also constitutes a.feature of this invention
to provide means for lubricating the cam sur-
faces 50 and 51 and to provide means for supply-
ing a lubricant to the teeth 46 on the member
42, To provide for this, an annular channel 990
is formed in the member 42, this channel being
closed by a suitable cover plate 91 which may be
held in position in any desired manner, as by
swaging over the walls of the channel adjacent
the outer end thereof. ' At spaced poinés circum-
ferentially of the member 42, hores 92 are pro-
vided, these bores providing communication be-
tween channel 90 and the gear teeth 46. A bore
93 provides communication bhetween the channel
90 and the cam-surfaces 51. A bore 95 normally
closed by a bolt 26 provides means through which
lubricant may be supblied to a point ad] acent the
teeth of member 42 from where the lubricant may
fow into channel 80, Obviously, during actua-
tion of the device, lubricant will be supplied to
the teeth and cam surfaces by bores 92 and 93,
respectively.

For rotatably driving the member 42, there is
provided a pinicn 100. This pinion is fixed to
the end of a shaft 101 which is rotatably jour-
naled by suitable ball races 102 in an extension
103 formed on the casing part 31. The shaft 191
is detachably connected as at 104 1o a flexible
shaft 105 which in turn is directly connected to
the shaft 106 of the motor 24. It will he ohvious
that rotation of the shaft 108 will be transmitted
to the shaft 101 to rotate the pinion 100 and
to thus rotate the member 42.

To previde means for controlling the actua-
tion of the motor 24, a switch designated gener-
ally by the reference character 110 is provided.
This switch includes a housing 111 whaich is pro-
vided with the flared botiom edges 112 adapted
to. he engaged in the dove-tailed . grooves 113
formed in a sleeve 114, This slesve snugly en-
gages the outer periphery of a mnipple 115 which

is threaded in the end of the extension 103 of -+

the casing part 31. For preventing rotation of
sleeve 114, this sleeve is provided with projec-
tiong 116 adapted to engage suitable recesses in
the end of extension 103.

. For securing the sleeve 114in position on mem-
ber 115, a bushing 117 is thraaded in the-end of
member 115, this bushing being provided with 2
shoulder 118 which engages the free end of sleeve
114. The housing 112 is alsc provided adjacent
its one end with a lip 115 adapted to he engaged
between the end of sleeve 114 and hushing 117
whereby - the housing is prevented from disen-
gagement with the sleeve 114. ,

Within the switch there is provided a station-
ary contact 120 and a movable contact 121. The
movable contact is mounted for movement in a
slot 122 formed in an insulating biock 123 within
the housing 111. A finger piece 124 pivoted as

at 125 within the housing provides means for:
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moving: the movable contact into electrical en-
gagement with the stationary contact.

Suitable electric conductors 126 and 127 are
electrically connected to the movable and station-
ary centacts and to the motor and to a suitable
source of current (mot shown) whereby, upon
movement of the movable contact into engage-
ment with the stationary contact, the electric
circuit through the motor 24 will be completed.

It has been found that in the operation of a
power tool such as above described, considerable
heat is generated within the casing by the moving
parts therein. To effect a cooling of the casing,
the present invention provides a fan designated
generally by the reference character 139, this fan
being associated with the motor 24 to. be driven
thereby. The fan comprises a.suitable propeller
blade 131 fixed to the horizontal shaft 106 of the
motor 24 to be driven thereby. . This.propeller
blade is mounted in a suitable housing. 132 which
is fixed tc the end of the motor housing, and this
housing is provided with a tangentially arranged
outlet 133 to which a suitable air hose 134 is con-
nected. The air hose is extended upwardly to ad-
Jacent the extension 103 of the casing part 31 to
which it is connected ag designated by the ref-
erence character 185.  The air hose is adapted to
discharge into a bore 136 formed in the extension
123, this bore being extended to discharge into
the chamber 34 adjacent the member 42. The
casing part 31, the cap 53 and the casing part 32
are porvided with a plurality of discharge ports
137 through which the air discharged into the
chamber 34 from the bore 13§ may be discharged
into the atmosphere. To prevent dirt from enter-
ing the interior of the casing through the ports
137, eachh port may be suitably closed by a screen
or the like 138, these screens being held in posi-
tion by suitable swaging the outer edges of the
openings. Since the air hose 134, flexible cable
185 and electrical conductors 126 and 127 all ex-
tend from the motor 24 to adjacent the extension
163, all of these members are preferably suitably
enclesed in a cover or the like designated by the
reference character 139 in Fig. 17-of the drawings.

T¥rom the above it iz believed that the opera-
tion of the construction will be clearly apparent.
The power tocl may he suitably held in the hand

of the worker, with the impact member 70 in-

engagement with the work. By nroper actuation

the finger piece 124, the electric circuit through

¢ motor 24 will he completed, whereupon the
embper 42 will be rotated by the pinion 140,

The cam surfaces on the member 42 and the

Iunger will opsrate upon rotation of the member

2 to periodically move the plunger to the right
st

G

ot ()
=N

3

(]

zainst the tension
he high parts of the cam surfaces move cut of
engagement with each cther, the plunger will be
forced to the left by spring 59. The force ex-
cried by theé spring 59 may be adjusted by proper
adjustment of cap 55, while the stroke of tha
plunger may be adjusted by adjusting the spaced
relation of boss 71 from the end of the plunger.
The cam surfaces and the gear teeth formed on
member 42 may be lubricated by lubricant sup-
plied to the channel 80, while the inner periphery
of the plunger may be lubricated by libricant
supplied to chamber 81. Each time the motor is
actuated to rotate mamber 42, the fan will. be
actuated to force air through hose 134 into the
chamber 34. This air will he forced around the
moving members within the casing and will cool
these members, as will be readily apparent.
While in the embodiment of the invention above

i

ot oo
”
)

of spring 58, but each time

3
described a flat impact member 70 is disclosed as
being associated with' the power tool, it is to be
understood that any suitable tool may be sih-
stituted for the member 70, Thus, as llustrated
in Fig. 15 of the drawings, a chisel or the like 140
may-be fixed in a bushing 141. This bushing may

80

be provided with a boss. 142 having a groove 143 -

whereby this boss is adapted to be inserted in the
bore 62 in place of the boss 71. It will thus be
apparent that any suitable tcol may be associated
with the device in a position %o be struck by the
plunger upon reciprocation of the latter,
‘While the invention has been described with
some detail, it is to be understood that the de-

scription is for the burposes of Mustration oniy.
and is not 'definitive of the limits of thie inventive:

idea. The right is reserved to make such changes
in the details of construction and arrangement
of parts as will fall within the purview of the at-
tached claims. R - ’
“What T claim as my invention is; = '
1. In a power tool, a recibroeable plunger, a
spring constantly urging said plunger in one di-
rection, and means for intermittently urging said

plunger in the other direction, said means includ- 1

ing a rotatable gear bored to receive said plunger
and counterbored to provide a cam surface en-
gageable with said plunger.

2. In a device of the character described, a re-

ciprocable plunger having cam surface formed !

on its outer periphery, a spring constantly urg-

85

90

95

ing said plunger in one direction, and means for -

intermittently moving said plunger in the othar
direction against the tension of said
means including a rotatable gear bored to receive
said plunger and counterbored t6 provide g cam
surface engageable with the cam surface on said
plunger, S

3. In a device of the character described; g

reciprocable plunger having a cam surface on its'1’

outer periphery, a spring constantly urging said
plunger in one direction, and means for inter-
mittently urging said plunger in the other di-
rection “against the tension of eaid spring; said

means including a rotatable member having gear”
a cam surface’

teeth on'its one end and having
on its inner periphery engageable with said plung-
er, & -
4. In a device of the character described, a Te-
ciprocable plunger having a cam surface on its
outer. periphery, a spring constantly urging said

epring, said

110

—
Yol
<

120

[z
D2
v

plunger in one direction, and means for intermit~

tently moving said plunger in the other direction
against the tension of said spring, said means in-
cluding a gear member having: gear teeth on its
one end, said gear member being bored to receive
said plunger and being counterbored to provide a
cam surface on its inner periphery enzageable
with the cam surface on the outer periphery of
said plunger, : .

5. In a power hammer, a reciprocable plunger,
means including a rotatable gear for reciprocat-
ing said plunger, a motor for driving said gear,
and means operable upon the actuation of said
motor to force air from a point remote from the
hammer and to discharge the same in proximity
to said gear and plunger to cool the same -

6. In a power hammer; g casing, a reciprocable
plunger within said casing, means iy cliuding g
rotatable member within said casing for-recipro-
cabing said plunger, = motor for driving said ro-
tatable member, and means actuated by said:mo-
tor for forcing cooling air from a point remote

rom said casing into said casing to'.cool said
plunger and said rotatable member,

135
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7: In a power hammer, a reciprocable plung-
er, means including a rotatable member for. re-
ciprocating said plunger, a motor spaced from
said rotatable member and connected thereto for
rotating the same, and means operable tupon ac-
tuation of said motor to force air from a point
remote from the hammer to adjacent the plung-
er and rotatable member to cool said reciprocabie
plunger and said rotatable member.

8. In a power hammer, & reciprocable plung-
er, a spring urging said plunger in one direction,
means including a rotatable member for intermit-
tently moeving said plunger in the other direc-
tion against the tension of said spring, a rmotor
having 2 drive shatft, said motor keing spaced a
substantial distance from the rotatable member, &
flexible driving connection between one end of
said drive shaft and said rotatable member for
driving the latter from the former; and a fan
fixed to said drive shaft for effecting a circula-
tion of cooling air adjacent said plunger and said
rotatable member upon actuation of said motor.

¢, In a power hamimer, a reciprocable plunger,

means including a rotatable gear for recipro-
cating said plunger, & substantially horizontally
positioned electric motor, said motor having a
drive shaft, a flexible connection between one
end of said shaft and said rotatable gear for driv-
ing the latter from the former, a fan mounted on
the other end of said shaft, and means for con-
ducting cooling air from adjacent said fan to

adjacent said rotatable gear and said plunger to

cool the latter.

10. Tn a power hammer, a casing, a recipro-
cable plunger within said casing, -said casing
being provided with a plurality of discharge
ports, means for reciprocating said plunger; and
means operable upon reciprocation of said
plunger to discharge a cooling fluid into said cas-
ing to-cool said plunger, said cooling fluid passing
out of said casing to the atmosphere by way of
said discharge openings. :

11. Tn a power hammer, a casing having a dis-

charge opening, a screen closing said discharge
opening, a reciprocable plunger within said cas-.

ing, means for reciprocating said plunger, and
means operable upon the reciprocation: of sald
plunger to discharge a cooling fluid into said

casing, said cooling fluid passing out of said cas- -

ing by way of said discharge opening.

12. In a power hammer, & casing, a recipro-
cable plunger within said casing, means including
a rotatable gear within said casing for recipro-
cating said plunger, a motor spaced from said
casing, a flexible connection between said motor

and said rotatable gear for driving the latter-
upon actuation of said motor, a fan associated’

with said motor and driven thereby, and an air
hose extending from said fan to said casing for
conducting cooling air from adjacent said fan
to said casing upon actuation of said motor.

13. In a power hammer, a reciprocable plunger,

and means including a rotatable member having:

a toothed portion and a cam portion for recipro-
cating said plunger, said rotatable member being
provided with a lubricant reservoir and being
provided with bores for conducting lubricant

from said reservoir to adjacent its toothed por-

tion and to adjacent its cam portion.

a spring constantly urging said plunger in one
direction, and means including a rotatable mem-

| 1,924,946

per for intermittently moving said plunger in the
other direction against the tension of said spring,
gaid rotatable member being bored to receive said
plunger and bzing counterbored to provide a
cam surface engageable with said plunger, said
rotatable member also being provided with gear
teeth by which the same may be driven, said
rotatable member being provided on its outer

-periphery with an annuiar groove providing a

Tuibricant reservoir and being provided with ax-
ially and radially extending hores for conducting
lubricant from said reservoir fo said gear teeth
and cam surface respectively. :

15. In a power hammer, & reciprocable plunger
having 2 longitudinally extending bore, and a
member telescopically engageable in the bore
in said plunger, said member being provided with
a lubricant reserveir and being provided with
passages for conducting lubricant from said res-
ervoir to the periphery of the bore in said plunger.

18. In o powWer NAminer, a reciprocable plunger,
a spring mounted in a bore in said plunger for
constantly urging said plunger in one direction,
and o member telescopically engageable in the
hore in said plunger and constituting an abut-
ment for one end of said spring, said member
being provided with o lubricant reservoir and be-
ing provided with passages for discharging lubri-
cant from said reservoir into the bore in said
plungear.

. i7. In a power hammer, a casing, a plunger
reciprocably motnted in said casing, a spring
mounted in 8 hore in said plunger for constantly
urging said plunger in one direction, a cap thread-
ad on one end of said casing, said cap being pro-

vided with a boss, a member engaging said boss

and telescopically engaging in the bore in said
plunger and constituting an abutment for one
end of said spring, sald member being provided
with a lubricant chamber and the boss on said cap
heing ‘provided with a passage for admitting
lubricant to said charber, and means carried by
said ecap providing & removable closure for said
bore. -

“18. In a power hammer, a casing, a plunger
reciprocably mounted in said casing, an impact
nmember, & hushing meunting sald impact menmi-
ber and adjustably threaded in & bore formed in
one eand of said casing, said bushing heing ad-
justable longitudinally of said casing to vary the
stroke of said plunger, and resilient means ar-
ranged between the outer periphery of said bush-
ing and the inner periphery of said casing for
holding said bushing in adjusted position.’

19, In a power tool, a casing, a reciprocable
plunger within said casing, an annular member
surrounding said plunger and having a cam face
on its inner periphery engaging a cam on said
plunger for moving the plunger in one direction,
and kearings engaging opposite sides of said
annular member for rotatably mounting the same
within said casing.

20..In a power tool of the class described, a

casing, & plunger mounted for reciprocation with~

in said casing, a geav in said casing bored to
receive said plunger, said gear heing provided
with a cam surface on ijs inner surface engage-
able with a cam on said plunger, and bearings

r . disposed on opposite sides of said gear for rotat-
14, In s power hammer, a reciprocable plunger,

ably mounting the same within the casing.

LEO F. KOTT.
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