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This application is a substitute application for
application Serial Number 36,337, filed July 1,
1948 which hecame ahandoned.

This invention relates to an improved form of
electric hammer of the general type wherein a
core of magnetic material is arranged to oscillate
between two aliernately excited solenocidsl coils.

Electric haramers of this general type are well-
known in the art as well as power conversion de-
vices for supplying electrical energy to the two
coils in proper fashion.

The hammer of the present invention may be
employed with any power conversion and control
device.

One object of the present invention is to pro-
vide a hammer of the type identified, in which
the magnetic structure associated with the sta-
tionary magnet coils is magnetically polarized.

Ancther object of this invention is to provide,
in an electric hammer of the type specified, a
moving cocre member which shall be of higher
efficiency, both electrically and wmechanically,
than has hitherto heen found possible,

A further object of the present invention is to
provide an electrical hammer in which a steady
magnetic flux is superposed upon the fux pro-
duced cyclically in the stationary magnetic cir-
cuits of the magnet coils thereof.

Yet another object of this invention is to pro-
vide an electric hammear in which the time taken
to magnetize the field coils is reduced by impart-
ing to the iron associated with such coils a per-
manent magnetic fiug, thereby reducing the
amount of flux additionally required to move the
core with a predetermined force.

A still further object of the present invention
is to provide an electric hammer in which the
moving parts are subjected to less stress, and are
less liable to chatter when striking the work.

A yet further purpose of this invention is to
provide an electric hammer in which vibration
of the moving parts is reduced in degree, so that
longer life and less mechanical wear can be
obtained.

Other objects and advantages of the device of
the present invention will be apparent to those
skilled in the art from the following description,
and from the drawings hereunto annexed,

In the drawings:

Figure 1 is a cross-sectional representation of
an electrical hammer using the improved fixed
magnetic structure of this invention.

Figure 2 is a longitudinal cross-sectional view

of an improved form of moving core structure,
according to this invention, and
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Figure 3 is an end elevation of the core struc-
ture shown in Figure 2.

‘Referring now to Figure 1, an outside casing 0,
of iron or the like encloses the magnets and the
moving core {{. At the front end of the casing a
structure 12 is provided for retaining therein a
tool to receive the blows of the core and to convey
the effects thersof to the work to be operated
upon. The easing is provided with a nose portion
13, acting to retain element 12 in position. At
the rear end, there is provided a barrel 14 and a
seat 1§, for holding a spring 16. For stopping the
movement of the core in a rearward direction
there is provided a core stop 17, held in a clamp
ring 18 and supporting a stop seat 19. These
elements do not form an essential part of the
ingtant invention, and therefore may be formed
in any other suitable manney, without in any way
altering the operation of this invention.

Within the outer casing are held the magnet
coils 20 and 21. These coils are fed with elec-
trical energy, alternately, in any convenient fash-
ion, by means not shown here. In accordance
with this invention, there is mounted between the
two coils a permanently magnetized ring 22 pre-
senting & north pole upon one side, and a south
pole upon the other side thereof. The direction
of this polarity preferably accords with the tem-
porary magnetic poles protruded when the coils
are, in turn, energized by the main power supply.
This ring magnet may be formed of any suitable
material, such as, for example, one of the lately
discovered magnetic alloys which provide very
powerful fields of magnetic force. Alternately,
it is possible to substitute for this ring an electro-
magnet of generally similar shape. However
this substitution would also demand the provi-
sion of a source of continuous direct current for
the excitation thereof, would cause a dissipation
of energy, and a production of undesired heating
effects, so that the use of a permanent magnet is

Dpreferred at this point.

The operation of a hammer as just described
presents several advantages. The permanent
magnetic flux, yielded by the ring magnet, will
prevent the need of allowing the magnetic struc-
ture of the fixed electromagnet to become com-
pletely de-magnetized, thereby causing a saving
of the electrical energy needed to actuate the
core. Furthermore, when both main magnets
are at any instant de-magnetized, the core will
be under a force tending to move it towards the
central position, even before the main magnet
which is next to be energized has actually re-
ceived a pulse of current. Therefore the core
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has already overcome the inertia of a resting posi-
tion, and is endowed with a certain amount of
kinetic energy, additional to that which it re-
ceives from the main magnet excitation. This
action may be considered somewhat analogous
to the increased efficiency of the telephone re-
ceiver, employing s permanent magnet in addi-
tion to the varying gux due to the actual spesch
currents.

Reference is now made to Figures 2 and 3,
which show the core as divided into two sections
38 and 3i, each formed of magnetic material,
such as iron. These two sections are mechani-
cally joined together by an intermediate section
32, formed of any suitable non-magnetic mate-
rial, affording sufficient mechanieal strength and
rigidity, such as copper, for example. The
mechanical fastenings between these three parts
may be by any suitable means, such as brazing,
or by internal threading, or the like. In Figure
3 are clearly seen the laminations 28 which ex-
tend radislly from the center portion of the core.

The form of core structure just described pos-
sesses many advantages over the conventional
one-piece homogenous core of the prior art. The
_natural vibratory period of a single relatively
large piece is broken up by the division thereof
into two sections, having therebetween a material
possessing an entirely different vibratory period.
When the core strikes upon the tool, not only is
there set up a much lower degree of vibratiom,
thereby greatly lessening the tendency of the core
to chatter against the tool, bub also the mechan-
ical shock occurring upon striking is greatly less-.

ened. This latter advantage flows from the fact 2

that the coupling section 32, tends to absorb a
‘very considerable armount of the kinetic energy of
the rearward section 3§, of the core. The inter-
mediate section should be formed of material
which can absorb energy in this fashion without
thereby being substantially deformed or distorted.
This feature of the device of this invention also
reduces wear upon the striking head of the core
and upon the face of the tool with which it comes
into violent contact at each blow, and substan-
tially completely eliminates the chipping effects
which often occur with cores of the type of the

prior art.
The core just described presenis yet further
advantages. By the division of the magnetic 5

mass into two sections, magnetically isolated
from one another by the purely mechanical cou-
pling of non-magnetic material, only one half oi
the core has to be saturated with magnetic flux,
to secure movement in each direction. This
greatly reduces energy consumption by the
hammer.

Still an additional advantage of the core shown
. derives from the employment therein of lamina-
. tions, as shown. Losses due to eddy current
effects are reduced, and de-magnetization occurs
in an easier and quicker fashion, due to the sub-
division of the lines of magnetic force.
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While there have been herein shown and de-
seribed certain embodiments of my invention, it
is to be understood that many variations thereof
will be apparent to those skilled in the art.
Therefore, what I claim and desire to secure by
Letters Patent of the United States is defined and
limited only by the scope of the hereunto ap-
pended claims.

I claim:

1. An electric hammer including two fixed
solenoids, means for alternately exciting said
solenoids, a ring magnet located between said
solenoids and producing a permanent field of
magnetic force, two cores of magnetic material
slidable through said ring magnet and into each
solenoid in turn, and a ring of non-magnetic
material of a diameter not greater than said
cores, and located therebetween, so as rigidly to
mechanically couple them fogether into a single
blow-delivering element, but at the same time
dividing themn into substantially independent
magnetic units.

2. An electric hammer according to claim 1, in
which said cores are provided with radially ex-
tending slits, whereby they are longitudinally
laminated, and whereby electrical and mechani~
cal eficisnicy in the hammer are increased,

3. In an electric hamamer of the type employing
s, core oscillating between alternately excited
magnet coils, a core formed in three sections, the
two end sections being of magnetic material, and
the central section being of non-magnetic mate~
rial, and a ring magnet of substantially fixed
polarily infermediate of the said coils and sur-
rounding the central section when the core is
shout mid-way between the extreme positions of
oscillation, whereby magnetic and mechanic effi-
ciency are increased.

4, An - electric hammer including two fixed
sclenocids, means for alternately exciting said
solenoids, a magnet located between said sole-
noids and producing a permanent field of mag-
netic force, two cores of magnetic material slid-
able through said magnet and, in turn, into each
solenoid, and a portion of non-magnetic material
of a diameter not greater than said cores, and
located therebetween, so as rigidly to mechani-
cally couple them together into a single blow-
delivering element, but at the same time dividing
them into substantially independent magnetic
units.

ALFRED VANG.
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