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- ELECTR!C H_AMMER.

SPECIFICATION i'Dl‘ilii_Il_g‘ part of Letters Patent No. (73,122, dated October 25, 1904,

'Applicatinn filed December 2, 1903, Rerial No.__183,520. (No model.)

Lo all whom it may concermn: |

Be it known that I, ApoLru F. CHRIsTMAS.
a resident of Pittsburg, in the county of Al-
legheny and State of Pennsylvania, have in-
vented a new and useful Improvementin Elec-
tric Hammers; and I do hereby declare the
following to be a full, clear, and exact descrip-
tion thereof. . |

My invention relates to electric reciprocat-
Ing tools——such as hammers, chipping-tools.
drills, calking - tools, and the like: and the
object is to provide a tool of this character
which will give a strong blow and yet 1s sim-
ple in its .construction, and which can be
started by the mere act of grasping the tool
firmly to press it against the work and stopped
by merely releasing the firm grasp on the tool.

In the accompanying drawings, Figure 1 is a
longitudinal section through a hammer con-
structed according to my invention. ' Fig.. 2
1s a cross-section on the line 2 2, Fig. 1: and

Fig.3 is alongitudinal section showing a modi-

fication. |
My hammer is provided with two coils 1 and

2, having within them the lining tube or bob-

bin 3, in which reciprocates the core or arma-

ture 4. The coill and armature are inclosed

In a suitable casing, and as tools of this char-
acter are subjected to violentshocks difficulty
has heretofore been experienced in so con-
structing the casing as to withstand these
shocks. My casing comprises the front end
or nose-piece 5, preferably formed of soft steel,
having an opening 6 therethrough for the pas-
sage of the shank of the tool. A hardened-
steel bushing 7 is placed in this end piece to
take the wear of the tool-shank. This nose-
plece 1s provided with an external shoulder 8,
which is engaged by an internal shoulder 9 on
the coil-inclosing tube 10. Preferably both
the shoulders 8and 9 are slightly undercut, as
shown, so as to prevent their slippinge past
each other after being worn. The inclosing
tube 10 at its opposite end is provided with an
external annular shoulder 11, which is en-
gaged by an internal shoulder 12 on one end
of a coupling-sleeve 13, which at its opposite
end 1s internally threaded and engages threads
on the inner end of a handle-piece 14. The
coupling-sleeve binds all the parts together.

The inner end of the sleeve or bobbin 3 is
tightly closed by means of a.head 16, which
1s held in place by the handle-piece bearing
against the same. Preferably there will be
interposed between this head and the core 4
some means for ecushioning said coreand start-
ing it on its return movement. This means
may be a helical spring 17, as is shown in
Fig. 3, which will cushion the core 4 as it ap-
proaches the head 16 and starts on its return
movement. Preferably, however, this result
will be gotten by making the core 4 to closely
fit the bore of the sleeve 3, and as a conse-
quence the inner end of said sleeve will act
as a pneumatic cylinder—that is to say, when
the core 4 is drawn toward the head 16 by
the energization of the coil 2 the air between
sald core and the head 16 will become com-
pressed, thus acting as a cushion and also sery-
Ing by-1ts expansive force to start the core
4 on 1ts return movement. The coils 1 and
2 of the hammer will be alternately energized,
and each one for only a small interval of
time, the coil 2 serving to draw the core

back toward the head 16 axnd the coil 1 serving

to draw said core in the opposite direction
to give the blow, being aided in this by the
expansive power of the air which has been
compressed between the core 4 and the head
16, thus getting a powerful blow. In order
that the dash-pot may not act by suction to
retard the core 4 when it approachesthe limit
of its outward movement, an air inlet or in-
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lets are provided leading into the sleeve 8 in

such position that they will be uncovered by
the inner end of the core 4 passing beyond
the same when the latter approaches the limit
of its outward movement. These air-inlets
may be provided in any suitable way: but, as

35

shown in the drawings, a duct or ducts 18 are go

formed in the soft-steel partition 19, which
divides the two coils, this duct communicat-
ing with a groove 20, formed in the inner
tace of the sleeve 3 and terminating atsuch a

point that its inner end will be uncovered by g5

the inner end of the core 4 when the latter
approaches the limit of its outward move-
merit. The outer end of the slecve 8 is in
free communication with the atmosphere, as
by means of a duct 21, extending through the
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nose-piece 5, thus preventing a cushion being |

formed 1n front of the core.

The handle-piece 14 1s provided witnh the
usual member 23 to be grasped by the hand
of the operator. This handle portionismade
hollow, and in it are mounted the terminals
24 and also a switch-blade 25, which is pivot-
ed at 26 and provided with a projection or
arm 27. To the latter is connected one end
of a helical spring 28, the opposite end ot
which is connected to the handle at 29, being
so arranged that the axis ot said spring will
pass the pivot-center 26 in the movement of
the switch-blade in both directions, thus caus-
ing the same to move with a snap and inter-
ruapt any arcs that may be formed. Also piv-
oted in the handle is a switch-closing lever

30, whichis provided with a forked portion 31,
engaging the projection 27 of the swwch—
bld(_luj said lever being so positioned with ret-
crence to the portion 23 of the handle that
when the handle is firmly grasped, as 1t must
be in pressing the tool against the work, 1t
will move the switech-blade to close the same.
A flat leaf-spring 32 presscs against the lever

30, so as to move the same to open the switeh-
blade as soon as the orasp on the tool-handle
is released.  In thismanner I provide for the
starting and stopping of the tool without the
operator having to give any especial atten-
tion thereto, it being accomplished by the
mere act of properly using the tool.

In connecting the tool the wireslead through
an opening 33 into the chamberin the hollow
handle and are connected to the terminals and
have portions 34 thercof extending to the
coils through holes in the inner web member
35 of the handle and the head 16. In order

lmt the handle web member 35 will not shear
off the circuit-wires, it isnecessary to prevent
the rotation of the handle with reference to

the head 16. This is conveniently accom-
nlished by having a key 35" projecting into

alining openings in the head 16 and the han-
dle member.

The wiring of this hammer will be such that
independent wires lead to the coils 1 and 2
and in connectlon therewith suitable means
will be provided for directing the current al-
ternately to said coils, and preferably the ar-

rangement will be such as to energize each of
the coils for only a short interval of time, this
preventing t the heatmg of the tool, as would
result by continuing the current, but at the
same time getting a sufliciently strong mag-
netic pull on the core. This circuit-
rupting device preferably will operate 1m syn-
chronism with the period of oscillation of the

core 4, as more specifically desceribed and

claimed in my application, Serial No. 18
filed December 2, 1903.

What 1 claim 18—

1. Inanelectricreciprocating tool, the com-
bination of a sleeve or bobbin closed at one
end, a coil thercon, a reciprocating core 1n

3,518,
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Can air-duct leading into said sleeve

mnter-
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said sleeve and closely fitting the same, and
and so ar-
ranged that 1t Wlll remain closed until the

core approaches the limit of its outward move-

ment.

2. Inanelectricreciprocating tool, the com-
bination of a sleeve or bobbin closed at one
end, two coils thercon, a partition separating
the same. a reciprocating core in said sleeve
and closely fitting the same, and an air-duct
through the s.:ud partition and entering sald
sleeve at such a point that it will be uncovered
when the core approaches the limitof its out-
ward movement.

In an electric reciprocating tool,the com-
bination of a casing, a coil and a core therein,
a handle fm' said tool, a circuit-closer, and op-
eratine means for the circuit-closer on said
handle. .:md in such position that the act ot
orasping the handle closes the circuit.

4. Inaneclectric recipr ocating tool,the com-
bination with the casing, of a Ccoil and core
therein, a handle for said tool, a circuit-closer,
operating means forsaid circuit-closer mount-
cd on S.:‘tld handle and so arranged that the
act of grasping the handle closes the cireuit,
and a sprine for normally holding the cirvcuit-
closer open.

5. Inanelectricr eclpl ocating tool, the com-
bination with the casing, ot a “coil and core
therein, a hanile for said tool, a circuit-closer
pn oted in said handle, a helical spring hav-
mn one end connected to said circuit-closer
and its opposite end connected to the handle
and arranged soas to pass the pivot-center of
the circuit-closer in both movements of the
latter, and operating means for said circuit-
closer mounted 1n the handle and so arrangced
chat the act of grasping the handle will close
the circuit.

6. Inan electric reciprocating tool, the com-
bination with the ecasing, of a coil and core
therein. a handle for sald tool, a circuit-closer
pivotdllv mounted in said handle, an operat-
ing-lever also pivotally n’mumedm the handle
and arr anged to engage the circuit-closer and
being 1n sudl position that the act ol grasp-
ng the handle will close the cireuit, and a
spring bearing against said operating-lever
Mld normally Lol hnu the circuit-closer open.

In a reciproecating electric tool, the com-
bmatmn with the casing, of a c,ml and core

- therein, a handle for smd tool, a circult-closer

handle, an operat-
ivotally mounted 1
and arranced so that the act of
the handle will operate the same,

plvotallv mounted 1n sald
ing-lever therefor also
the handl-
orasping

,and o fork on said lever engaging a projec-

tion on the circuit-closer.
In testimony whereof I, the said Apovrir F.
Crristas, have hercunto set my hand.
ADOLPH F. CHRISTMA®S.
Witnesses:
. W. WinTeR,
Roperr C. Lorren.
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