
AN OSCILLATION SWITCH AND A PORTABLE ELECTRICALLY DRIVING MACHINE WITH THE
OSCILLATION SWITCH Field of the Invention The present invention relates to
an oscillation switch and also relates to a portable electrically driving
machine which is fixed a workpiece by means of a clamp or an electromagnet
and more particularly to a highly stable electrically driving tool provided
with an oscillation switch which stops the drive of an electrically driving
tool fixed to the workpiece by attracting an electromagnet base to the
workpiece, as soon as the electrically driving tool begins to slide
laterally due to cutting resistance or the like which is generated during
the cutting operation. Background Art There have been known many portable
electrically driving machines which can be fixed to a workpiece by means of
a clamp or an electromagnet. Recently, there has been proposed a drilling
machine with which an electromagnet base is integrally formed as one of
such portable electrically driving machine, and which has an automatic
feeder and is fixed to a workpiece by attracting the electromagnet base to
the workpiece thereby drilling the workpiece. The attracting force of the
electromagnet of the drilling machine with an electromagnet base is set to
such a value as fully resists against the cutting resistance generated due
to the drilling operation or due to the feed load of the drilling machine
so as to 



prevent the drilling machine from displacing during the drilling operation.
However, the following unexpected phenomena may occur:    -2- * an
excessive load happens to be exerted on the cutting edge of the drill when
a workpiece having a forged surface is drilled; * a load more than a
predetermined value happens to be exerted on the drill by a built-up edge
when the drilling time has elapsed to some extent from the starting time of
drilling; or * an excessive load happens to be exerted on the spindle of
the drill motor or the automatic feeder of the drilling machine when the
space between the drill and the workpiece is clogged with chips to cause
the drill to bite on the workpiece. On such unexpected occasions, the
attracting force cannot withstand these loads and such inconveniences are
caused in that the electromagnet base is lifted and/or is moved with
respect to the workpiece. In these conditions, the drilling machine with an
electromagnet base happens to rotate around the stabilising thread or the
spindle of the drill, slide laterally without being attached to the
workpiece or fall. In these cases, at least the drive of the 



drilling machine must be stopped instantaneously. Under these
circumstances, the inventors of the present inventions proposed a drilling
machine provided with an electromagnet base (hereinafter referred to as
"the proposed machine") which stops the drive of the drilling machine as
soon as the machine slides laterally even slightly, as disclosed in
Japanese Unexamined Patent Application Publication No. 3-19708. The
proposed machine is provided in the machine body with, for example, a
mercury switch comprising a tubular member filled with mercury and a pair
of contacts extending horizontally in the tubular body or an oscillation
switch comprising a fixed contact and oscillation contacts provided in the
vicinity of the fixed contact via spring means. Such a switch used in the
drilling machine with an    -3- electromagnet base detects the lateral
sliding of the machine to instantaneously stop the drive of the drill motor
and/or the feed motor. Thus, a workpiece can be drilled safely. However,
the directions in which the mercury switch or the oscillation switch is
operated are limited. When the drilling machine with an electromagnet base
is used in an inclined state in such a case in which the drilling machine
with an electrode 



is attached to the inclined surface of the workpiece, the switch which is
provided in parallel with the attracted surface of electromagnet base
happens to fail to operate or the switch happens to maintain an ON state,
whereby the switch cannot perform its own function even if the machine
slides laterally. In order to avoid this failure, the machine is attached
to the-workpiece in such a way that the switch keeps a horizontal state or
the direction of the switch is changed. The first object of the present
invention is to provide an oscillation switch which can securely detect
oscillation or sudden swing when the switch is set not only in a horizontal
or vertical state but also in an inclined state, and particularly can
securely detect the oscillation or sudden swing in any direction such as
sudden lateral swing of a portable electrically driving machine. The second
object of the present invention is to provide an electrically driving
machine provided with an electromagnet base, which machine is provided at
at least one predetermined location thereof with an oscillation switch of
the first object and is adapted to securely stop a tool driving motor
and/or a feed motor when the machine slides laterally. Disclosure of the
Invention The oscillation switch constituting the solving   



-4- means according to the first object comprises at least an annular
member electrically insulated at both ends thereof, a pair of ring-shaped
electrodes provided on the both ends of the annular member and defining a
space between opposed inner surfaces thereof, a projection formed on the
central portion of the inner surface of at least one of the ring-shaped
electrodes toward the central portion of the other ring-shaped electrode so
that the centre of the projection projects mostly toward the inner surface
of the other ring- shaped electrodes, and at least one ball made of an
electrically conducting material and provided in the space, the ball having
a diameter larger than the distance between the centre of the projection
and the inner surface of the other ring-shaped electrode and smaller than
the distance between the portion of the inner surface of the one
ring-shaped electrode on which the projection does not exist and the inner
surface of the other ring-shaped electrode. The portable electrically
driving machine constituting the solving means according to the second
object comprises a frame, fixed means fixed to a workpiece and provided on
the frame, an electrically driving tool provided on the frame, at least one
oscillation switch constituting the solving means according to the first
object, and electric power supply stopping means for stopping the electric
power 



supply to the electrically driving tool during the machining operation when
a ball in the switch engages a projection in the switch. The oscillation
switch provided in the frame of the portable electrically driving machine
according to the present invention is normally in an OFF state. When,
however, the attracting force of the electromagnet base cannot resist
against the external force by any cause such as a cause produced by cutting
resistance exceeding its allowed value, the portable    electrically
driving machine starts to slide laterally. Even if the oscillation is very
small, the ball in the oscillation switch is moved to the projection due to
the oscillation. Both electrodes are electrically connected together
through the ball and the projection, and the electrical power supply to the
driving circuit of the portable electrically driving machine is interrupted
by a relay so as to stop the operation of the feed motor. Thereafter, the
stopping condition is continued by the relay until the relay is released by
a starting switch even if the oscillation switch is in an OFF state. The
oscillation switch according to the present invention has an advantage in
that oscillation in any direction can be detected regardless of the
mounting position of the oscillation switch. When the lateral 



sliding occurs even if the machine is used at any mounting angle, the use
of the switch in the portable electrically driving machine allows the
driving motor and feed motor to stop securely without adjusting the
position of the oscillation switch. Thus, the present invention
advantageously provides an extremely highly stable and convenient portable
electrically driving machine. Brief Description of the drawings Fig. 1 is a
front view of a first embodiment of a drilling machine provided with an
electromagnet base according to the present invention; Fig. 2 is a plan
view of the machine of Fig. 1; Fig. 3 is a longitudinal cross sectional
view of the first embodiment of the oscillation switch according to the
present invention; Fig. 4 is a plan view of the oscillation switch of Fig.
3, with the upper electrode detached; Figs. 5A to 5D are; respectively,
longitudinal cross sectional views of other embodiments of the    -6-
oscillation switch according to the present invention; Fig. 6A is a side
view of one embodiment of a casing in which an oscillation switch according
to the present invention is housed; Fig. 6B is a plan view of the casing of
Fig. 6A; 



Fig. 7 is a cross sectional view taken along line A-A in Fig. 6B; Fig. 8A
is a side view of one embodiment of a holding spring provided in one of the
casings of Figs. 6A, 6B and 7; Fig. 8B is a plan view of the holding spring
of Fig. 8; Fig. 9 is a view illustrating how lateral sliding occurs around
a safety screw of the drilling machine of the drilling machine of Figs. 1
and 2; Fig. 10 is a view illustrating how lateral sliding occurs around a
cutting tool of the drilling machine of Figs. 1 and 2; and Fig. 11 is a
block diagram of one embodiment of the control circuit of a drilling
machine with an electromagnet base according to the present invention. The
best modes for machining the present invention The present invention will
be described by way of an embodiment of a drilling machine with an
electromagnet base which is used as an electrically driving machine and
embodiments of oscillation switches with reference to the accompanying
drawings. As shown in Figs. 1, 2 and 11, an electromagnet base 2 is mounted
on a frame 1 of an electrically driving machine with an electromagnet base.
A vertically movable slide plate 3 is provided on the front face of the
frame 1. An electric drill 4 as an electric tool is fixed to the slide
plate 3. The slide plate 3 is connected to a feed motor and a 



lifting/lowering handle 5 for moving the electric drill 4 vertically via a
gear mechanism (not shown) in the    -7- frame 1. The electric drill 4 can
be manually lifted or lowered by operating the lifting/lowering handle 5,
and the electric drill 4 can be automatically moved upward or downward by
driving the feed motor. An annular cutter 6 is provided in an arbour of the
electric drill 4. As the slide plate 3 is lowered by the feed motor, the
electric drill 4 is also lowered so as to drill a workpiece. When the
cutting edge of the annular cutter 6 arrives at a predetermined lower
position after the drilling operation has been completed, a limit switch
(not shown) is operated, and the automatic feed and rotation are stopped.
At least one non-directional oscillation switch 10 whose mounting
directions are not limited as will be descried later is provided at a
predetermined position in the frame 1 of the drilling machine with an
electromagnet base as will also be described later. Even if any lateral
sliding occurs in any direction in the machine during its operation, the
oscillation switch 10 detects the lateral sliding without fail and stops
the drill motor and the feed motor securely. An operation circuit (which
will be described later) of 



the drilling machine with an electromagnet base is housed in the frame 1.
The mechanism of the drilling machine with an electromagnet base is the
same as that of the conventional drilling machine with an electromagnet
base, the description thereof being omitted. The drilling machine with an
electromagnet base which is an embodiment of the present invention is of a
type in which the drilling unit can be mounted on a workpiece by the
attracting force of an electromagnet. However, the present invention is
applicable to any electrically driving machines which can be attached to a
workpiece by means of a mechanical clamp in place of an electromagnet.
-8- The structure of the oscillation switch 10 will be described with
reference to Figs. 3 to 8. As will be described later, the oscillation
switch 10 has a structure which sets contacts to an ON state when shock or
oscillation occurs in any direction. When, therefore, the oscillation
switch is mounted on the electrically driving machine at any position or
the electrically driving machine is used at any inclined position, shock or
oscillation produced in the electrically driving machine is detected and
sets the contacts to an ON state. 



As shown in Figs. 3 and 4, the oscillation switch 10 comprises a first
electrode 11 and a second electrode 12 both having the same ring shape and
disposed opposed to each other, an annular member 18 having both ends in
which the first electrode 11 and the second electrode 12 are fitted in an
electrically insulated state and defines a space 21 between the inner faces
of the body portions 15 of the first electrode 11 and the second electrode
12, and a plurality (three in this embodiments) of balls 13 arranged
movably radially in the space 21. Although three balls 13 are used in this
embodiment, the number of the balls can be changed according to the size,
sensitivity and/or the like of the oscillation switch 10. The diameter of
the ball 13 is smaller than the dimension of the outer peripheral portion
of the space 21 and smaller than the distance between the centres of
projections, as will be described later. On the central portions of the
inner surfaces of the opposed body portions 15 of the first electrode 11
and the second electrode 12 are provided conical projections 16 so as to
project coaxially toward the opposed body portions 15 of the electrodes. On
the outer peripheral surface of each body portion 15 is formed an outer
peripheral wall 17 having an L-shaped longitudinal cross section with an
annular groove 15a    



-9- defined between the outer peripheral wall 17 and the body portion 15.
The outer peripheral wall 17 is mounted on the respective end portion of
the annular member 18 through an annular electrically packing 19 fitted on
the respective end portion of the annular member 18, whereby the centres of
the conical projections 16 of both electrodes 11 and 12 are aligned
coaxially. In the central portion of the inner peripheral surface of the
annular member 19 may be formed with a shallow V-shaped groove 20 for
seating the balls 13 well, if necessary. The first and second electrodes 11
and 12 are made of an electrically conducting material. However, for
example, each electrode may be a ring-like member made of plastics material
coated with an electrically conducting film so as to reduce its weight or
made by pressing a metal sheet into a ring shape. The core of each of the
balls 13 may be made of the same material as that of the electrodes 11 and
12. It is necessary, however, that the balls be made of a material which
provides such a large weight as allows for detection of oscillation and
must be formed on the outer surface with an electrically conducting layer
(preferably a gold film). In the drilling machine which uses an
electromagnet base such as a drilling machine with an electromagnet base,
it is effective that the balls 13 are made of stainless steel so as not to
be influenced by the electromagnetism of the 



electromagnet base.   In the electrically driving machine using a
mechanical clamp, the material of the balls are not limited. As long as the
annular member 18 holds the first electrode 11, the second electrode 12 and
the balls 13, their material is not limited. However, a relatively hard
material must be used for the electrically insulating packings 19. When the
oscillation switch 10 is housed in a casing as will be described later, the
-10- electrodes 11 and 12 are pressed by the a spring as will also be
described later. If, therefore, the material of the electrically insulating
packing 19 is too soft, the packing 19 is deformed by the urging force of
the spring with the result that the distance between the first and second
electrodes 11 and 12 is reduced so as to disadvantageously cause the first
and second electrodes to contact each other thereby to be electrically
connected to each other. The annular member 18 may be made of an
electrically insulating material. In this case, the electrically insulating
packing 19 is unnecessary. Where the first and second electrodes 11 and 12
are connected together, for example, merely by the electrically insulating
packing 19 with a predetermined space left between the electrodes, the
annular member 



18 may not be used. While the so constructed oscillation switch 10 is in a
stationary state, the balls 13 are separated from both or either one of the
first and second electrodes 11 and 12. to take an OFF state, regardless of
the mounting position. When, in the other hand, the oscillation switch 10
takes a horizontal posture or inclines at a small angle, i.e., in a
stationary state, the balls 13 ride on the outer peripheral portion of the
inner surface of the lower electrode 12 and the lower face portion of the
groove 13 in the annular member 18 as shown by the solid line in Fig. 3,
and the balls 13 are separated from the upper electrode 11. While the
oscillation switch 10 is set at 90 [err] or inclined at angle close
thereto, the balls 13 ride on the groove 18 and they are separated from
both electrodes 11 and 12. When, on the other hand, oscillation or
acceleration is applied to the oscillation switch 10, the balls 13 are
moved radially inward of the oscillation switch 10 and contact the conical
projections 16 of both electrodes 11 and 12 as    shown by a dotted line in
the figure, whereby both electrodes 11 and 12 are electrically connected to
each other and an OFF state is obtained. Figs. 5A to 5D show another
embodiment of an oscillation switch according to the present invention. 



In the oscillation switch 10 as shown in Fig. 5A, a spherically segmental
or hemispherical projection 16 is formed on the central portion of the
inner surface of each of the body portions 15 of the first and second
electrodes 11 and 12. In the oscillation switch 10 as shown in Fig. 5B, a
spherical segmental or hemispherical projection 16 is formed merely on the
central portion of the body portion 15 of the second electrode 16. Further,
in the oscillation switch 10 as shown in Fig. 5C, a conical projection 16
is formed merely on the central portion of the body portion 15 of the
second electrode 12. Still further, the oscillation switch 10 as shown in
Fig. 5D has the same structure as that of the oscillation switch 10 as
shown in Fig. 5C. In addition thereto, an annular groove 25 having a
segmental shape in cross section is formed in each of the outer peripheral
portion of the inner surface of the body portion 15 of each of the first
and second electrodes 11 and 12. Each annular groove 25 has such a depth
that the balls 13 are disengaged therefrom when the oscillation to be
detected is applied to oscillation switch 10. The oscillation sensitivity
of the oscillation switch 10 can be adjusted by changing the depth. The
electrodes 11 and 12 including their projections 16 can take various shapes
other than the above-mentioned shapes. In the oscillation switches 10 as
shown in Figs. 5A to 5C, the annular member 11 and the first and second
electrodes 11 and 12 made of an electrically insulating material 



are connected together. The oscillation switch 10 is housed in a casing and
attached to an electrically driving machine. As shown    -12- in Figs. 6A,
6B and 7, the casing is formed by injection moulding an electrically
insulating material such as resin and comprises two split type rectangular
parallelepiped portions 30 and 30'.   A depression 33 housing an
oscillation switch 10 is formed in each of the portions 30 and 30' (only
one depression 30 being shown in Fig. 7). A holding spring 34 as shown in
Figs. 8 and 8A is attached by a screw 35 to the mating face of each of the
portions 30 and 30' with its body portion 34b having three spring pawl
portions 34a being in contact with the bottom of the respective depression
33. A lead 32 extends from the holding spring 34 and connected to an
operation circuit as will be described later. The two portions 30, 30' and
the oscillation switches 10 constitute an oscillation switch assembly. In
the casing may be provided a printed substrate to which the oscillation
switches 10 are soldered so that the lead 32 can extend from the
predetermined portion of the pattern of the printed circuit. The outer
shape of the casing and the method of housing the oscillation switches in
the casing are not limited as long as the oscillation switches 10 operate
smoothly. 



In the present invention, the portable electrically driving machine uses at
least one oscillation switch 10 according to the present invention. In the
following embodiment, a drilling machine which is a portable electrically
driving machine with an electromagnet base will be described as being
provided with a single oscillation switch 10 with reference to Figs. 1, 9
and 10. As shown in Fig. 1, an oscillation switch 10 is fixed to the upper
surface of the horizontal lower wall la of the frame 1 at the point lb
corresponding to the substantially central point of a line connecting the
cutting edge 6a of the drill 6 inserted in the spindle of the electric
drill 4 to the lower tip of the stabilising screw la provided on the lower
rear end    -13- portion of the frame 1 ( the position of the substantially
central portion being shown by indicating 11 = 12). The substantially
central point lb is selected by the following reason. When the annular
cutter 6 is applied, during the drilling operation, with such an excessive
load which makes it impossible to fix a workpiece to the drilling machine
by the attracting force of the electromagnet base 2, two kinds of lateral
sliding can be observed. 



Upon starting the drilling operation by the annular cutter 6, an excess
load exerted on the cutting edge of the annular cutter 6 happens to cause
the drilling machine to slide laterally on an arcuate locus around the
stabilising screw la. In this case, the radius of rotation is shown by 12.
As the drilling operation continues, a built-up edge is likely to be formed
on the annular cutter 6. When the built-up edge increases the load applied
to the annular edge 6 excessively and the space between the drilling
annular cutter 6 and the hole which is being drilled is clogged with chips
whereby the annular cutter 6 bites on a workpiece,. the drilling machine
slides laterally around the spindle of the electric drill 4 or the cutting
edge 6a of the annular cutter 6 slides as the center on an arcuate locus.
In this case, the radius of rotation of the oscillation switch 10 is shown
by 11. It follows that the radii of rotation of the oscillation switch 10
are substantially equal to each other when the above-mentioned two kinds of
lateral sliding occur, because the oscillation switch 10 is fixed to the
upper surface of the lower wall of the frame 1. Thus, the oscillation
switch 10 operates as an oscillation sensor having the substantially same
sensitivity for both kinds of the lateral sliding. If, however, the
oscillation switch 10 were not located at   



-14- the substantially central portion lb, the sensitivities for the two
kinds of lateral sliding would differ from each other. The latter is
arrangement would be undesirable as a safety device because the oscillation
switch would not provide substantially same sensitivity for the two kinds
of lateral sliding. Alternatively, an oscillation switch 10 and another
oscillation switch 10 may be provided on the portions of the upper surface
of the lower wall la of the frame 1 which are at the side of the spindle of
the electric drill 4 and at the side of the stabilising screw 1c,
respectively. When, however, the drilling machine with the electromagnet
base is not provided with the stabilising screw 1c, the oscillation switch
10 may be provided on the upper surface of the lower wall la of the frame 1
at a position separated from the spindle, for example, on the rear end
portion. It is ensured that the balls 13 are disengaged from at least one
of the electrodes 11 and 12 in a normal state and are in contact with both
electrodes 11 and 12 when oscillation occurs in the following ways. In the
case where the projections 16 are formed on the first and second electrodes
11 and 12 as shown in Figs. 3, 4 and 5A, the oscillation switch 10 may be
mounted on the lower wall la of the frame 10 with either one of the
electrodes 11 and 12 directed toward the electromagnet base 2. In the case
where the projection 



16 is provided on either one of the electrodes 11 and 12 as shown in Figs.
5B and 5C, on the other hand, it is desirable that the electrode 12 be
fixed onto the lower wall la of the frame 1 with the electrode 12 disposed
below, provided that the inclination of the oscillation switch 1 is assumed
to be in a range between 45[err] and 90, except for 90[err] . It is
apparent from the above-mentioned description that the oscillation switch
10 arranged in this way has a feature in that it operates in response to
oscillation    -15- in any direction. Next, a control circuit of an
embodiment of a drilling machine with an electromagnet base will be
described with reference to a block diagram as shown in Fig. 11. An
electric alternating current power source 51 has two terminals 43 and 50.
The terminal 43 is connected to an input terminal of a driving circuit 60
through a starting switch 40, and the other terminal 50 is connected to
another input terminal of the driving circuit 60 and to a terminal of the
electromagnet 2a in the electromagnet base 2. A relay 61 is connected to
the terminal 50 through a contact 62 and also to a contact 45 at the side
of the starting switch 40 and a contact 47 at the side of 



the driving circuit 60 through a "b" contact 46. The oscillation switch 10
is disposed in parallel with an "a" contact 61.  When the relay 61 is not
operated, the "a" contact 62 is in an OFF state and the "b" contact 46 is
in an ON state. The oscillation switch 10 is in an OFF state except in case
of restarting. A drill- rotating motor 4M and a feed motor 5M of the
electric drill 4 are connected to output terminals of the driving circuit
60, respectively. The starting switch 40 has contacts 41 and 42. When the
starting switch 40 is operated, the contact 41 is closed (this step of
operation being hereinafter referred to as "the first operating step") and
the electric alternating current power source 51 and the other terminal of
the electromagnet 2a are electrically connected to each other so that
electric power is supplied to the electromagnet 2a, at first. Then, the
contact 42 is closed in a state in which the contact 41 is closed (this
state of operation being hereinafter referred to as "the second operating
step") so that electric power is supplied from the power source 51 to the
driving circuit 60 through the contact 43 and the    -16- "b" contact 46.
The driving circuit 60 is well known as disclosed in Japanese Unexamined
Patent Application Publication 



No. 61-131807, the detailed description thereof being omitted. The
operation of the drilling machine with an electromagnet base will be
described. When the starting switch 40 is operated in the first operating
state, the contact 41 is closed and electric power is supplied from the
power source 51 to the electromagnet 2a to excite it as already described,
whereby the drilling machine with an electromagnet base is fixed to the
workpiece. Next, in the second operating state, the contact 42 is closed in
a state in which the electromagnet 2a is excited with the contact 41 kept
closed. Electric power is supplied from the power source 51 to the driving
circuit 60, and the rotation motor 4M of the electric drill 4 is rotated by
the driving circuit 60. Then, when the electric drill 4 is lowered to a
predetermined position by operating the handle 5, a clutch (not shown), for
example, is actuated. The feed motor 5M of the electric drill 4 is rotated
by the driving circuit 60 and is automatically fed. After the workpiece has
been drilled by the annular cutter 6 provided on the electric drill 4, the
limit switch is actuated so as to stop the automatic feed and rotation of
the electric drill 4. Finally, the rotation of the feed motor 5M is
reversed by the driving circuit 40. The electric drill 4 is returned to the
original position and the rotation of the feed motor 5M is stopped. 



When the drilling machine with an electromagnet base slides laterally at
the beginning of the drilling operation or during the drilling operation or
when the drilling machine tends to fall, the balls 13 are moved radially
inward in the oscillation switch 10 and abut    -17- against the first and
second electrodes 11 and 12, thereby electrically connecting together the
first and the second electrodes 11 and 12 . This electrical conduction
allows the oscillation switch 10 to take an ON state, the relay 61 to be
operated and the "b" contact 46 to take an OFF state. The rotation motor 4M
and the feed motor 5M are stopped. Thus, the drilling machine with an
electromagnet base is previously prevented from sliding laterally or
falling previously. As soon as the "b" contact 46 takes the OFF state, the
"a" contact is set to an ON state. Thereafter, the "b" contact 46 is kept
in the OFF state, and thus, both rotation motor 4M and the feed motor 5M
are prevented from rotating. In order to set the "b" contact 46 to an ON
state, the oscillation switch 10 is returned to an OFF state. The present
invention is not limited to the above- mentioned embodiments but is
applicable to various modifications as long as they fall in the technical
scope of the present invention. For example, the 



electrodes of the oscillation switch and the balls may be made of various
materials including moulding material as long as their object is achieved.
The portable electrically operating machine is not only of a type having an
electromagnet base but also may be of a type having a mechanical clamp for
attaching an electrically driving tool to a workpiece. Industrial
Applicability Since the oscillation switch according to the present
invention can securely detect lateral sliding or oscillation regardless of
the setting angle of the oscillation switch, the oscillation switch can be
used on or in all machines, devices and the other articles. In particular,
the oscillation switch is suited to be used as an apparatus for preventing
a portable electrically driving machine from sliding laterally or    -18-
falling during machining operation. Further, the portable electrically
driving machine is used as a machine having an extremely high stability
because lateral sliding or falling is prevented during the machining
operation.    CLAIMS 



1.   An oscillation switch characterised by comprising an annular member
(18) electrically insulated at at least both end portions thereof, a pair
of ring-shaped electrodes (11, 12) provided on said both end portions of
said annular member (18) having opposed inner surfaces defining a space
(21) therebetween, a projection (16) formed on an central portion of the
inner surface of at least one of said ring-shaped electrodes, said
projection projecting toward the inner surface of the other electrode most
at a centre of said at least one of said ring-shaped electrodes and at
least one ball (13) made of an electrically conducting material and
arranged in said space (21), said ball having a diameter larger than a
distance between said centre of said one of said ring- shaped electrodes
and the inner surface of the other electrode and smaller than a distance
between portions of said ring-shaped electrodes with which said projection
is not provided. 2.   The oscillation switch according to claim 1,
characterised in that said projection (16) is conical. 3.   The oscillation
switch according to claim 1, characterised in that said projection (16) is
segmental in cross section. 4.   The oscillation switch according to any
one of claims 1 to 3, characterised in that said annular member (18) has an
inner peripheral surface in which an annular groove (20) for receiving said
ball (13) is formed. 



5.   The oscillation switch according to any one of claims 1 to 3,
characterised in that an annular    -20- groove (25) for receiving said
ball (13) is formed in an outer peripheral portion of each of said
electrodes (11, 12), said annular grooves (25) being arranged to face each
other. 6.   A portable electrically driving machine with an electromagnet
base including a frame (1), fixed means (2) provided on said frame and
fixed to a workpiece, an electrically driving tool (4) and a control
circuit (60) for controlling operation of said electrically driving tool,
characterised by further comprising at least one oscillation switch (10)
defined by claim 1 and provided on said frame, and electric power supply
stopping means (61) for stopping electric power supply to said electrically
driving tool during machining operation in response to actuation of said
oscillation switch when at least one ball (3) in said oscillation switch
engages a projection (16) formed in said oscillation switch. 7.   The
portable electrically driving machine with an electromagnet base according
to claim 6, characterised in that said portable electrically driving
machine is a drilling machine with an electromagnet base. 




