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This invention relates generally to electric ham-
mers and more particularly to electric hammers
having an electromagnetically operated free re-
ciprocating piston which strikes a tool that is
simultaneously rotated by a rotary electric motor
carried by the hammer.

The principal object of this invention is the
provision of an electromagnetic reciprocating
hammer which also carries a rotary electric mo-

tor which cools the reciprocating motor and at °

the same time rotates the tool actuated by the
reciprocating motor.

Another object is the provision of rofating the
tool chuck of an electric reciprocating hammer
through. a pressure clutch which permits the mo=
tor to rotate and cool the reciprocating motor
regardless of whether the tool is wedged in the
work.

Another object is the provision of an electric
reciprocating hammer having a retary motor con-
structed to cool the reciprocating motor and ro-
tate the tool regardless of whether the recipro-
cating motor is in operation or not.

Another object is the provision of an electric
reciprocating hammer carrying a rotary motor
connected through a clutch to rotate the recipro-
cating tool of the hammer, which clutch is ar-
ranged to temporarily disengage the rotary motor
when the torque on the tool exceeds a predeter-
mined amount.

Another cbject is the provision of an electric

hammer motor for reciprocating a fool in axial -

alighment therewith and a rotary motor carried
by the hammer to rotate the reciprocating tool
through a flexible connection. Such a connection
may be made through a flexible coupling or a
resilient V-belt drive which eliminates the neces-
sity of close tolerance in manufacturing and the
effect of vibration producing short life.

Other objects and advantages appear herein-
after in the following description and claims.

The accompanying drawings show for the pur-
pose of exemplification, without limiting the in-
vention or claims thereto, certain practical em-
bodiments of the invention wherein:

Fig. 1 is a view in vertical elevation of the elec-
tric reciprocating hammer comprising this inven-
tion;

Fig. 2 is a side elevation of the electric hammer
comprising this invention with parts broken
away; i

Fig. 3 is a sectional view taken on the line 33
of Fig. 1;

Fig. 4 is a bottom plan view of the electric ham-
mer as shown in Fig. 1; and
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Fig. 5 is a circuit diagram illustrating the elec~
trical connections for the operation of the electric
reciprocating hammer and the rotary cooling and
tool driving mctor.

Referring principally to Figs. 1 and 2, the elec-
tric hammer comprises the cylindrical housing 10,
having fitted to the bottom thereof the nose cast~
ing if, which in turn has its lower portion closed
by the bearing retainer plate 12, the bearing cap
plate 13 and the end cover i4. At the other end
of the cylindrical housing 10 the electric hammer
is enclosed by the handie casting {5 having the
rotary motor case {8 integrally formed therewith.
The hand grip 17 of the handle casting is hollow
and is provided with an electric cable connecting
clamp (8 for receiving the sheath (8 through
which the electric cable 20 extends from the plug
21. The plug 2i and the cable carry three con-
ductors 22, 23 and 24, the circuit diagram of which
is iltustrated in Fig. 5. The conductor 24 is con-
nected with the electric switch 25 within the grip
i1 of the handle casting, which switch is actu-
ated by the roller 26 on the end of the trigger actu-
ating mechanism 27.

The reciprocating hammer motor within the
housing 18 consists of the laminated electro-
magnetic core member 30 that is constructed in
a star arrangement on the nonmagnetic tubular
barrel 31, the bore of which encases the free mov-
ing piston or reciprocating armature 32. The star
shaped core 38 is provided with spaced recesses
for receiving the electromagnetic coils 32 and 34
which are wound on the core with suitable in-
sulation interlocked in grooves encircling the star
arranged core member 386.

The conductor 35 connects one end of each of
the coils 33 and 34 to the switch 25 wherein the
circuit is completed to the conductor 24. The
conductors 22 and 23, respectively, connect the
other ends of the electromagnetic windings 33
and 34. When the switch 25 is closed the coils
33 and 32 become alternately energized by cur-
rent pulsations due to the fact that each of the
conductors 22 and £3 is connected to the source
of alternating current supply through oppositely
set rectifiers energized from an alternating cur-
rent source as illustrated at 36 and 37 as shown
in Fig. 5. Thus, if a sixty cycle alternating cur-
rent supply is employed the electromagnetic coils
33 and 34 are alternately energized each cycle
and the electromagnetic core or piston 32 will be
reciprocated by the energization of the spaced
electromagnetic eeils.

On its upward or rearward stroke the free pis-
ton 32 engages the stop casting 38 to compress the
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spring 39 contained in the cap 46 extending with-
in the opening of the handle casting 15. The
cap 40 is provided with an annular shoulder 41
engaged by the sides of the leaf spring mempers
42 which are provided with aligned openings for
receiving the body of the cap 48 and rest on the
shoulder 41 as shown in Fig. 1. The ends of the
springs 42 are retained on the diametrically dis-
posed tierods 43 by the nuts 42 as indicated in
Fig. 2. A second spring 45 is likewise provided
with a central opening to receive the cap 40, and
is retained on the oppositely disposed tierods 43
by the nuts 48. The oppositely disposed tierods
43 extend through aligned openings in the ears
47 of the handle casting {5 and the ears 48 of
the nose casting ti. The oppositely disposed tie-
rods 43 hold the handle and nose castings in as-
sembled relation on the cylindrical housing i9 of
the reciprocating motor. It will be noted that
each of these castings is provided with flared
- openings for receiving the ends of the housing 10.

The rotary motor 58 is preferably a series motor
mounted within the shell 18 of the handle casting
with the upper end of the armature being re-

- tained by the bearing 5! and the lower end re-
tained by the bearing 52, the latter of which is
supported axially by the spring 53 to prevent vi-

“bration from harming the motor. One side -of
the series motor is preferably connected to the
conductor 22 through the wire 55 and the other
side is connected to the conductor 24 through
the switch 58 and the wire 54 as illustrated in
Figs. 1 and 5.

The armature of the motor 58 is alse provided
with the fan member 56 arranged to draw air
through openings in the casing around the bear-
ing 52, which are not shown and blow air laterally
to the bell end 57 of the handle casting {5 and
thence downwardly through the reciprocating
motor housing and the spaces between the star
arranged magnetic core 38 o the lower end there-
of wherein it is discharged laterally through the
openings 58 for the purpose of cooling the re-
ciprocating hammer.

The shaft of the motor 88 extends downwardly
to within the gear housing 62 and its lower end
is provided with a pinion face as illustrated at
61 which engages the gear 62 that is formed in-
tegral with the pinion 83, which in turn engages
the second idler gear $4, having a pinion §5 in-
tegral therewith for engaging the gear 55 on the
shaft 61. The idler gears of this train are sup-
ported on stub shafts, one of which is shown at

- 88 in Fig, 1.

The shaft 67 extends through the aligned
flanged bearings pressed in the bore of the cast-
ing 68 and extends therebelow where it is at-
tached to one end of the rubber coupling member
18. The other end of the rubber coupling mem-
ber is connected to the shaft 71, mounted on the
pinion sprocket stub shaft 72. The lower end of
the shaft 7{ is hollow to receive the stub shaft
72 and has attached thereto the pinion sprocket

- Wheel 73 which is connected by means of the
flexible chain 74 to the gear sprocket wheel 75,
or V-belt wheels connected by a flexible V-belt
member,

The gear sprocket 15 is secured to the tubular
sprocket shaft 16 and to the external clutch ring
71. The tubular sprocket shaft 18 is supported by
the bearings 78 in the bearing retainer {3 and
is held against lateral and axial mcvement in the
casting £2. As shown in Figs. 1 and 3 the ring 11
is-provided with four seats 79 quadrangularly dis-

. posed about the bore of the ring and arranged
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to receive a portion of the clutch ball members
80 which are contained within pockets 81 formed
in the inner clutch ring member 82. As shown
In Fig. 8 the inner ring 8% is provided with
quadrangularly positioned pockets 81 which mate
with the seats 79 and receive the ball members
80 and the coil springs 83 which maintain said
ball members in their extended positions in said
seats when properly aligned with the pockets.
Thus, as the outer ring is rotated the ball mem-~
bers become engaged in their corresponding seats
19 and if the friction in rotating the tool exceeds
2 predetermined amount of pressure exerted on
the clutch ball members 89 by the springs, the
balls are forced and are retracted back in the
pockets 81 thereby permitting the outer ring 77 to
slip relative to the inner ring 82.

The upper end of the nose casting {{ has an
opening therein for receiving the bushing 84
which abuts against the cylindrical barrel 3¢ and
is held in place by the bushirg retaining plate 85.
The bore of the bushing 84 is cylindrical to re-
ceive a corresponding section 3 of the chuck 81.
The chuck 87 is provided with an outwardly flar~
ing socket 88 at the outer end thereof to receive
a tool and its intermediate Pportion is squared,
a5 shown at 83 in Figs. 1 and 3, for receiving the
Squared bore of the ring §2. Fhus, as the piston
32 of the electric hammer reciprocates it strikes
the anvil end 85 of the chuck 87 and causes
the latter to bump downwardly as shown in Fig.
1 and move its tool into the material being cut.
The weight of the hammer or the pressure ex-
erted by the operator on the tool, together with
the reactance of the material being worked on
by the tool, provides for the retroaction of the
tool. At the same time the rotary motor 53 ro-
tates the chuck and the tool through the rotary
electric motor drive on cne side of the eleciric
hammer. :

The lower perimetral surface of the chuck 81
Is provided with a recess as indicated at 94 hav-
ing oppositely disposed shoulders arranged to en-
gage the chuck retainer tongs 92 as shown in
By squeezing the ends of the retainer
tongs 82 toward one another, the central cir-
cular portion of the tongs openis up to permit the
chuck 82 to be removed from the hammer. The
chuek is provided with a tool drift hold §8 for
the purpose of receiving a drift pin for driving the
tools out of the tapered chuck &8 after the chuck
has been removed from the hammer.

The nose casting {1 ig completely enciosed by
the bearing retainer plate i2 and the block 13
and is sealed from dirt and.grit by the rubber
rings 94 and 85 inounted on the tubular shaft 76

- on either side of the bearing 78. A similar seal
" 86 is likewise placed om the top of the nose cagi-

ing surrounding the shaft T{. These seals afe
made of flexible rubber having an annular re-
cess to receive the gripping ring that retaing the
seal member tightly on the object which its sur-
rounds. The flaring lips of the Hexible rubber
seals éngage the adjacent stationary member to
thereby form a seal. ]
While, for clarity of explanation, certain pre-
ferred embodiments of this invention have been
shown and described, it is to be understood that
this invention is capable of many modifications,
and changes in the construction and arrangement

‘may be made. therein. and-certain parts may be

employed without conjoint use of other parts-and
without departing from the spirit and scope of
this invention. - - -
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We claim:

1. An electric reciprocating tool comprising a
plurality of spaced coaxially mounted electro-
magnetic coils adapted to be alternately ener-
gized by pulsating current, a stop coaxially
mounted at one end of said coils, a tool receiving
chuck coaxially mounted at the other end of said
coils, a free piston to reciprocate within said coils
following the magnetic impulses and strike said
stop member and said tool receiving chuck, 2
rotary electric motor carried by the tool and con-
nected for energization with the coils, a power
take off on said rotary motor, a slip clutch rotat-
ably supported coaxially of the coils on the end
of the tool and having coaxially mounted ring
members with a clutch action therebetween, a
rotary driving connection between the power take
off and the one ring member, and a non-round
sliding connection between the other ring mem-
ber and the tool chuck.

2. An electric reciprocating tool comprising a
plurality of spaced coaxially mounted electro-
magnetic coils adapted to be alternately ener-
gized by pulsating current, a stop coaxially
mounted at one end of said coils, a tool receiving
chuck coaxially mounted at the other end of said
coils, a free piston to reciprocate within said coils
following the magnetic impulses and strike said
stop member and said tool receiving chuek, a ro-
tary electric motor carried by the tool and con-
nected for energization with the coils, a power
take off on said rotary motor, a slip clutch ro-
tatably supported coaxially of the coils on the
end of the tool and having coaxially mounted
ring members with a clutch action therebetween,
a rotary driving connection between the power
take off and the one ring member, a flexible cou-
pling interposed in said rofary driving connec-
tion, and a non-round sliding connection between
the other ring member and the tool chuck.

3. An electric reciprocating tool comprising a
plurality of spaced coaxially mounted electromag-
netic coils adapted to be alternately energized by
pulsating current, a stop coaxially mounted at
one end of said coils, a tool receiving chuck co-

axially mounted at the other end of said coils, a ’

free piston to reciprocate within said coils follow-
ing the magnetic impulses and strike said stop
member and said tool receiving chuck, a rotary
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electric motor carried by the tool and connected
for energization with the coils, a power take off
on said rotary motor, a slip clutch rotatably sup-
ported coaxially of the coils on the end of the
tool and having coaxially mounted ring members
with a clutch action therebetween, a rotary driv-
ing connection between the power take off and
the one ring member, a flexible coupling in said
rotary driving connection including a resilient
connection and an endless flexible member hav-
ing driving engagement with aligned wheel mem-
bers one of which is connected to said one ring,
member, and a non-rotary sliding connection be-~
tween the other ring member and the tool chuck.
4, An electric reciprocating tool comprising a
plurality of spaced coaxially mounted electromag-
netic coils adapted to be alternately energized by
pulsating current, a stop coaxially mounted at
one end of said coils, a tool receiving chuck coax-
ially mounted at the other end of said coils, a free
piston to reciprocate within said coils following
the magnetic impulses and strike said stop mem-
ber and said tool receiving chuck, a rotary elec-
tric motor carried by the tool, independent elec-
trical switch means controlling the electric cur-
rent supply to said rotary motor and to said coils,
a power take off on said rotary motor, a slip
clutch rotatably supported coaxially of the coils
on the end of the tool and having coaxially
mounted ring members with a clutch action
therebetween, a rotary driving connection be-
tween the power take off and the one ring mem-
ber, and a non-round sliding connection between
the other ring member and the tool chuck.
CARL S. WEYANDT.
WILLIAM V. SPURLIN.
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