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AN OSCI LLATI ON SW TCH AND A PORTABLE ELECTRI CALLY DRI VI NG MAGHHNE "W TH THE
OSCI LLATION SWTCH Field of the Invention The present invention relates to
Wan oscillation switch and also relates to a portable electrically driving
achi ne which is fixed a workpi ece by ne%gs of a clanp or an el ectronmagnet
and nore particularly to a highly stabléeelectrically driving tool provided
with an oscillation switch which stops the drive of an electrically driving
tool fixed to the workpiece by attracting an el ectronagnet base to the
wor kpi ece, as soon as the electrically driving-tool begins to slide

| aterally due to cutting resistance or the like which is generated during
the cutting operatiaon. Background Art There have heen known n ortabl e
electrically dri Wn&%ﬂ%&@%@?%ﬁ% P iBORTARLE, W%@%Gg neans of
a clanp or an el eRIrvaNG] MACHIRE: WITH THE@SCIAATERN SWDCHEed a drilling
machi ne with which an el ectromagnet base is integrally fornmed as one of
such portable electrically driving machi ne, and which has an automatic
feeder and is fi Fdeldoof whek dnventdpomttracti ng the el ectromagnet base to

t he wor kpi ece ther ebygﬁi‘rei lpz’e%%n@ﬂn%ﬂ%&q?i:?el atdd agl edg.bfﬂap&cg{ t he

el ectromagnet of the Eg_nachlne wth an el ectromagn ase 1s set to
such a val ue as Swuliltghr endsed sgyyelateshda @ MarfFakls @ IgEelat ed due

to the drilling @pekahig0hahitee Wil die d gatkddad wiirkdiedl iy imarBcdy ne

So as to

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

'aufomatic feeder ahd 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: '



prevent the drilling machine fromdisplacing during the drilling operation.

However, the follow ng unexpected phenonena nmay occur: -2- * an
.fxcessive | oad happens to be exerted on the cutting edge of the drill when
a wor kpi ece having a forged surface is drilled; * a lLoad nore than a
predeterm ned value happens to be exertedpon the drill by a built-up edge
when the drilling tinme has el apsed to sone extent fromthe starting tinme of
drilling; or * an excessive |oad happens to be exerted on the spindle of

the drill notor or the automaiic feeder of the drilling machine when the

space between the drdt 1S8R Y ‘éevé)??‘gﬁé%%p?‘%s c?%g%eéae’\ﬁ‘f%e h?'bstl?% cause

the drill to bitewrtirng edgdp£cehe Girislik hwherexaeoskpiea shaning tde

attracting force | d. t ads and such inconveni ences are
ML é‘t f1

caused in that the el ectromagne ase I's lifted and/or is noved with
respect to the wof kpt ek@ad |Wpxe cthar oh predpiternined|valye h3RReRctei ke an

S N o g IARIEI [hd MALEL AP & DB FRAge | fiter nerRaD or the
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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.

Uhder 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 éxample, 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



drilling machine nust be stopped instantaneously. Under these

circunstances, the inventors of the present inventions proposed a drilling
-nachlne prOV|ded with an el ectronagnet base (hereinafter referred to as
“the proposed nmachine") which stops the drive of the drilling machine as

soon as the machine slides |aterally evem.slightly, as disclosed in
Japanese Unexam ned Patent Application Publication No. 3-19708. The_
proposed nachine is provided in the machi ne body with, for exanple,

mercury switch cq r|S| a tu L1l ed I L air
of contacts exter?gpr?gf 21 qu-ﬁ?est L}-‘xg‘tﬁ (;"aéogztc?y O'E?.:’F&ﬂ.r}é%ad? 1.'g}('ilaon
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drilling machine wth an -3- electromagnet base ‘detects the |ateral
sliding of the m9ﬂ¥¥%§4(?Qﬂ%%hntaneously stop the drive of the drill notor

and/or the feed notor Howsuiar a thY iR i Bg dmidreehwfneéﬁcuﬂjwever

the directions in whi t he .mer cur smntch or, the oscill at. switch is
operated are | i mTedc %Mﬁﬁﬁ aRGiillatd ot EHERERY 5 ORPTATRY fhgnet base

I's used in an i ndlimiackdst atWwhem mecldzamasg; imackhineh wiltth éam | | i ng machi ne

Wi th an eIeCtrOd%lectromagnet 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 owﬁ
function even if the machine slides laterally. 1In
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



sis attached to the inclined surface of the workpiece, the switch which is
provided in parallel with the attracted surface of el ectronagnet base
shappens to fail to operate or the switch happens to naintain an ON state,
whereby the switch cannot performits own function even if the nmachi ne
slides laterally. In order to avoid this_4ailure, 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

i nvention is to vide cillatiogn sytch ich C | v, det ec
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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 éléctrode 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



-4- neans according to the first object conprises at |east an annul ar
menber electrically insulated at both ends thereof, a pair of ring-shaped
.@Iectrodes provi ded on the ‘both ends of the annul ar nmenber and defining a
space between opposed i nner surfaces thereof, a projection fornmed on the
central portion of the inner surface of _at | east one of the ring-shaped '

el ectrodes toward the central portion of the other ring-shaped el ectrode so
that the centre of the projection projects nostly toward the inner surface

of the other ring- shaped.el ecir.odes, and .at |east, one ball
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Coh * hon s SheaEled 0 Vs TSI Wil MR eS|
power 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 pbrtable
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 pottable 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
fhe 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 uppef électrode detached;

Figs. 5A to 5D are, respectively, longitudinal
cross sectional views of other embodiments of the



supply to the electrically driving tool during the machining operati on when
a ball in the switch engages a projection in the switch. The oscillation
switch provided in the frame of the portable electrically driving nmachine
‘according to the present invention is normally in an OFF state. Wen,
however, the attracting force of the elegggonagnét base cannot resi st

agai nst the external force by any cause such as a cause produced by cutting
resi stance exceeding its allowed val ue, the portable electrically
driving machine starts to slide laterally. Even if the oscillation is very
smal |, the ball |@sehblatien| avisahsapeerding b9 ebhe oPTRgeRE ol R¥ENELORGe 0

tEe OsﬁilLatLOPi Boéh ﬁi§9t62d2§ aFQiéégGi%hC§f|Mnéoéﬂ?@afﬂehﬁgefhfrcasin%
through the ball and the projection, and the electric oyer  _sup to,the
driving circuit o+ntﬁglﬁBr?ﬁb?§°§££§F+?Ea?V§t8#i9?ﬁﬁrﬁﬁﬂﬁiﬁ§ Féeiﬁfé??ﬁﬁted
by a relay so as iavehtpohhesoheuaédpn of the feed notor. Thereafter, the
stopping condition is tipyed b r tid ot ay.el el gased by
a starting switch evengﬁg’tﬁg %Ec%l#ggPoﬁkgéﬁgghh#% gﬁsgﬁgcéﬁ E%gfeséThe
oscillation switch accBiging L8 aherpsessectianaht vbewhtaken adondt dgeein

that oscillation pnpany figecggon can be detected regardl ess of the

mounting position of the oScillation switch. Wien the | ateral
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 féed motor and a
lifting/lowering handle 5 for moving the electric drill
4 vertically via a gear mechanism (not shown) in the



sliding occurs even if the machine is used at any nounting angle, the use
of the switch in the portable electrically driving machine allows the
driving notor and feed notor to stop securely w thout adjusting the
position of the oscillation swtch. Thus, the present invention

advant ageousl y provi des an extrenely hlggly stabl e and conveni ent portable
electrically driving machine. Brief Description of the drawings Fig. 1 is a
front view of a first enbodi nent of a drilling nmachine provided with an

el ect romagnet base according to_the present _invention;

view of the machifxkemss 1 g The efegtriq drdll,dqcany; pa@?@é@YSé&aﬁ%ﬁ%
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vi ew of one enbo a casing i an OSCI| ation swtch according
to the present i elestirde idridduded; Fig. 6B is a plan view of the casing of

Fig. 6A 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 ah 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.



Fig. 7 is a cross sectional view taken along line A-Ain Fig. 6B; Fig. 8A
Is a side view of one enbodi nent 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. 9is aviewillustrating how lateral sliding occurs around
a safety screw of the drilling machine of yhe drilling machine of Figs. 1
and 2; Fig. 10 is a viewillustrating howdateral sliding occurs around a
.cutting tool of the drilling machine of Figs. 1 and 2; and Fig. 11 is a

bl ock di agram of one enbodi nent of the control circuit of a drillin

machi ne wi th an el ect r Gy mtrusstsres o rtdien e et imme sspitamidhidd. behe
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enbodi nents of oseidRitue WMidh et idbnticiLrre drp M estrarD MRy istbek
drawi ngs. As shown_in Figs. .1 2 and 11, an elegtro net se 2 is nounted
on a frame 1 of ar?reloés(ﬁl%' ‘illcip (ﬂqc&}ﬁ?g %&%g"c’xﬁ% ‘el %%mgnet base.
- A vertical ly novaldhersifiaiee,pltitee dddid Jatohord exsvidich Hes fmaaymtefdacom dfhe he
frame 1. An el ect idieclrda1h AR Sl fleldifide Yt shyf ipsdl diord R Hridle
plate 3. The slide plate 3 1S connected to a feed tor and a
electrically driving machine is used at any inclined
position, shock or oscillation produced in the
electrically drivipg 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 pértion of the spacé
21 and smaller than the distance between the centres of
projedtions, 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 1l5a



|4 fting/l owering handle 5 for noving the electric drill 4 vertically via a
gear nechani sm (not shown) in the -7- frame 1. The electric drill 4 can .
be manually lifted or | owered by operating the lifting/lowering handle 5,
and the electric drill 4 can be automatically noved upward or downward by

driving the feed notor. An annul ar cuttetg6 is provided in an arbour of the
electric drill 4. As the slide plate 3 is’Towered by the feed notor, the

electric drill 4 is also |lowered so as to drill a workpi ece. Wen the

cutting edge of the annular cutter 6 arrives at a predeterm ned | ovwer
position after théefiredi hgtvpenathenonierbperivbegrdt wallalli and $het ch

(not shown) is opsba&egpr%aent hs_.aum_&abhee&ewragﬁe&-atla%m are 1&t opped.
At | east one non-directional oscillation swtch 10 whose mountin
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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 electromagnef 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 mechanicai 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 5e described later, the



tthe drilling machine with an el ectromagnet base is housed in the frame 1.
The mechanismof the drilling machine with an el ectronagnet base is the
sanme as that of the conventional drilling machine with an el ectromagnet
base, the description thereof being omitted. The drilling machine with an
el ectromagnet base which is an enbodinenLigL the present-invention is of a
type in which the drilling unit can be nounted on a workpiece by the
attracting force of an el ectronmagnet. However, the present invention is
applicable to any electricaléﬁ driving machi nes which can be attached to a
i
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sets the contactsrbaueedONoShat @0 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. 1In 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
mountihg 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 1l.
While the oscillation switch 10 is set at 90 ° 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
oscillatidn 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



As shown in Figs. 3 and 4, the oscillation swtch 10 conprises a first

el ectrode 11 and a second el ectrode 12 both having the sane ring shape and
di sposed opposed to each other, an annul ar nenber 18 having both ends in
Which the first electrode 11 and the second electrode 12 are fitted in an
electrically insulated state and defi nes jy.space 21 between the inner faces
of the body portions 15 of the first electrode 11 and the second el ectrode
12, and a plurality (three in this enbodi nents) of balls 13 arranged

novably radially in the space 21. fhough three balls 13 ar in this
embodi nent, the rﬂm’é‘r%&f 8 Wotkad g’é}fn :ﬁb %r’é&i‘raetfcd'f}mrﬁegb%{ t?‘f%é si ze,
sensitivity and/ @lddwrdddes 1f drite 1B cirte atlemtsivaldy nrgetell sbeteachf
the ball 13 is sngller t t [ ' ter peripheral portion
of the space 21 g’%&’egrneﬁr{ag%q @npdt%gﬁcﬁs aﬁ%%éiﬁ%%'en the centres of
projections, as will [RigisdA el SRurshow @nathex SURQIiRRRE iFhARf the
| nner surfaces 0foddiq 0APOSFEPOKh REEGADING S cidipidddit eleadnedon 11

e

and the second electro 2 are provided conica %§;|0n5_16 SO to

|_pro
proj ect coaxial ly towdit the Qo REIRRSHHYER a%; FHoY AR B9 otRs. n
‘the outer periphef alprusicn pfsamidn ol yop didmispHdrical pprejecationt b6

e rner Al e e P U el S L A PIH SR of S BELE bbb
of each of the body portions 15 of the first and second
electrodes 11 and 12. In the oséillation 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. 1In 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 switchés 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



-9- defined between the outer peripheral wall 17 and the body portion 15.
The outer peripheral wall 17 is nounted on the respective end portion of

t he annul ar nmenber 18 through an annul ar electrically packing 19 fitted on
the respective end portion of the annul ar nenber 18, whereby the centres of
the conical projections 16 of both electrqodes 11 and 12 are aligned
coaxially. In the central portion of the dmer peri pheral surface of the
annul ar nmenber 19 may be formed with a shall ow V-shaped groove 20 for
seating the balls 13 well, if necessary. The first and second el ectrodes 11
and 12 are nade ofinaiigisect6di,c &8 yandor?dud:heng:arm iis fommed/ &y, for
exanpl e, each el eqeda 16 bR Grl Idiedte TR 1R dnci sRlidgy el | 3

coated with an elecfrically con uctln m so as to reduce its wel ght or

nmade by pressing SUF &S Iesdn |aﬁ‘@o°&“\ﬂrﬁ<§e§n$|@@ %%M&%F%ﬁ‘%ﬁ‘laﬁe
balls 13 may be nmpaeadflellepipie poridiond 385 andr300f. t ha depiigseden BB and

12. It is necessa homever t he ball.s terial .which
provi des such a | %@‘é °§§’13'5'Ia(37\?v§“f Wld@?’ecl[éadﬁ d‘;’ | e BEsR £
nmust be forned onthbepom-tt&bnsuebamd\msoh {ordlye cinel dalplrgssdmweto rh@ﬂngyer
(preferably a gol dr|II e eg

el ect ronagnet basg' éwas 39 r| I I | n %gh%gq s%t w@n%‘ezl e%%t romagnet base,
it is effective tFdgsthé ibad) §A135aﬁetumdoﬂoystaausqm3§té'@| the AatIAT t o
be influenced by FReeCb3CeaePPFene pehrtilfhis 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
qscillation 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 1lb 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



el ect romagnet base. In the electrically driving machi ne using a
mechani cal clanp, the material of the balls are not limted. As |long as the
annul ar nmenber 18 holds the first electrode 11, the second el ectrode 12 and
the balls 13, their material is not limted. However, a relatively hard
material nust be used for the electricallyg nsulatlng packi ngs 19. Wen 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, .therefor t he mater,ial of the elect Iy insulating
packing 19 is t ooPSFfion RF ﬁ&%‘%%é Jdeo ARsdt értﬁ?'gﬁ ng force of
the spring with tbabstantiiallst dentrails prrtd die bedey tsﬂneavm oyt daned ceetcionyd
el ectrodes 11 and 2.4s 19 duced so as to di sadvant ageously cause the first
and second electro es’ to ontact each other thereby to be electrically
connected to each otheﬂheTﬁ@hahthmaLﬁmﬂmﬁntnahnppﬂm$ idd sofsedigcted by

electrical ly insulghl 3g17LA! ldyn.his case, the electrically insulating
packing 19 is unnecessary whgae e first and second el ectrodes 11 and 12

are connected t oget her Whesy t@,@a@ﬁ‘l”éllaﬁer%ﬁ?:el?y Hé epRddESoalduring e i ng
packing 19 with ad&&edehgr BpeedtiRase Wit sieiner dilteotlited NedRs wHilth

annul ar member 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 excessivelj 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



18 may not be used. Wiile the so constructed oscillation swtch 10 is in a
stationary state, the balls 13 are separated from both or either one of the
first and second el ectrodes 11 and 12. to take an OFF state, regardl ess of
t'he mounting position. \Wen, in the other hand, the oscillation switch 10
takes a horizontal posture or inclines at;g snall angle, i.e., ina ~
stationary state, the balls 13 ride on the outer peripheral portion of the
inner surface of the |ower electrode 12 and the |lower face portion of the

groove 13 in the annul ar nenber 18 as shown by the solid line in Fig. 3,
and the balls 13 khe supstaptdailygnrenérappPTeiep: thdethe. Sﬁﬁ??§lyﬁ§les

oscillation switchotOthe £4b Rinf88 berLhteralnshigefgatroanadl aigfese from

thereto, the balls_1 i de_on e qr 18 and they are se ted from
bot h el ectrodes 1Taﬁﬁd fgethe%Feoﬂa?% o%ﬁeFrHSHHGXSEE.WPaﬁao

accel eration |s_appﬂeedrablehasoacsaEgtyodegﬂcécbeéausehehbab53113aaien
broj ecti ons 16 of SRSERRerAFacREY’ pibutherBlbERalt ATty CRURA LehdTLIBILET
the figure, whereB9rbthe §W@cki0§§s°£llaﬁ§r§2 gléddngetrical ly connected to

each other and an OFF ﬁl@é?nh%leélﬁl ngfl. oEbsiilaébohoswtéhowoaaaaher
embodiment of an oect 62! 6ol Thtion Susteh Yo" fay Be peositea ba th"™
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 lc, respectively. When, however, the drilling
machine with the electromagnet base is not provided
with the stabilising screw lc, 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 séate 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° and 90° , except for 90° . 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



ln the oscillation switch 10 as shown in Fig. 5A a spherically segnental
or hem spherical projection 16 is fornmed on the central portion of the

i nner surface of each of the body portions 15 of the first and second

él ectrodes 11 and 12. In the oscillation switch 10 as shown in Fig. 5B, a
spherical segnental or hem Spherical prajggtion 16 is forned nerely on the
central portion of the body portion 15 of the second el ectrode 16. Further,
in the oscillation switch 10 as shown in Fig. 5C, a conical projection 16
is formed nmerely an the‘ﬁfntrei ortion of the body portion 15 of the
second el ect r ode 2. 28 | 19} ?é;, the oscillation switch 10 as shown in
Fig. 5D has the sane HNexict s eastidltciofcutie afcan | enbatinment obf 18 as

shown in Fig. 5Cg4.l4 [t { her.et S V4
segnment al shape idr#lcqr%ggd sdéc |1ot{r¥aeiv§" orﬁ In e]g%rﬁg%'?@%/ﬁ%géo%t%igg??pher al
portion of the i|MRECEIRgG I neferante fep ta dnask gliagram s t$hown r &n

and second el ectr s 141, and 12. Each annul ar gfoove 25 has such a depth

that the balls 13 are di;gﬂga ed therefrom when the oscillation to gf _
detected is applied t PHEIFFHIGRLGIFCIRT FRHECRE i PPURT GFPLETR i tHvity
of the oscillati draswvae tebminesl helRGns 50, byTid atgpmindhedIleps h. The

ther than the adstmaiid S s RAEE Rt s AN I BltE 027

shown in Figs. 5Ahmowh a rstartingrswickdler4Q,]l amdl the dther texunirabndO

electrodes 11 anddZJie«ia b AfiiidL A dput NEbRIADND SPLESd Ariving
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



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 forned by injection noulding an electrically
insulating material such as resin and conprises two split type rectangul ar
paral | el epi ped portions 30 and 30'. A degression 33 housing an
oscillation switch 10 is fornmed 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 i s g§€€ y 8. screw 35 to the mating face of each of t he
portions 30 and 3 43 %od portion 34b having three spring '
portions 34a being in %@%t@EiVMmQhCiMGUbbtﬁ@nlﬂfwehb kropacasvadige @%G@ion

33. A lead 32 extﬁm%ﬁaﬂa&é h@n@ﬂéﬂiﬂ&dsﬁét&gt 3ﬁpﬁﬂﬂc£9ﬂaﬁcf’ﬁﬂliea€ﬂon
operation circuit_as wl described |later. The two, portions 30" and

the oscillation §V?tc%%s %bBQ%nth?u@%t%h1%§d¢?$%¥+551 FBﬁrﬁggehEFQQ I n

t he casing may beompietvedled a printed substrate to which the oscillation
switches 10 are sol der d so that.the %e d %& can, exten fron%tﬁ

predet ermi ned portion of°tPR® 53%%%?n° fg?%e fﬁfih%% TPTRTE. 5 30t er
shape of the casielpctcbnignettbase ovihbuse ndesdcmreiladi || ati on switches in
ngofﬁf;”g are not | i&y e ! QBGr8Pnd NGwPEEA | 4611805 ¥EAE08S 140 RRET at e
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 électric 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 origiﬁal position and the rotation of the feed
motor 5M is stopped. _

When the drilling machine with an electromégnet
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



In the present invention, the portable electrically driving nmachine uses at
| east one oscillation swtch 10 according to the present invention. In the
foll owi ng enbodiment, a drilling machine which is a portable electrically
driving nmachine with an el ectromagnet base will be described as being
provided with a single oscillation swtch7l0 wwth reference to Figs. 1, 9
and 10. As shown in Fig. 1, ran oscillation switch 10 is fixed to the upper
surface of the horizontal lower wall la of the frame 1 at the point |Ib

correspondi ng to the substanti.ally central i nt qf | i ing the

cutting edge 6a S9N r‘#ﬁ f(‘}risr%ﬂ%;(qu? eerlsep?%’nrtﬂadéaso;ﬁt f\agw;ﬁ?c’tri c

drill 4 to the | cshemrdaby edfedtivdcldly IGaninertsiorge vedge thesy ithed fdirsthandwer

rear end - 13- @{Htéé?%ﬂ etblré%tflr L 1( deif 120si Uiy Plaaidiasichst antial |y
shown

central portion bern y indicating 11 = 12). The substantially

central point | bgondigtdane @ ldpwshdhe assiHatrian avitghedd e Haks a0
cutter 6 is appl i(ﬁa,sgg,gé’ng;ﬂéwq-éird# lg NGO Bpratald tdhd WHe arbrexcessi ve
by the attract| nGTUAE Ao i Ee AR iR S0% EPETRD o1 bl
sliding can be okast with 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



Upon starting the drilling operation by the annular cutter 6, an excess

| oad exerted on the cutting edge of the annular cutter 6 happens to cause
the drilling machine to slide laterally on an arcuate | ocus around the
Stabilising screwla. I.n this case, the radius of rotation is shown by 12.
As the drilling operation continues, a byiglt-up edge is likely to be formed
on the annular cutter 6. Wien the built-dp edge increases the | oad applied
to the annul ar edge 6 excessively and the space between the drilling
annul ar cutter 6 and the hole which is being drilled is clogged with chips
wher eby the annuffadldmg: durdng meschdRing\e@PRFPELON: the drilling nmachi ne

slides lateral |y aroupgriherspivhdl poRfabile eleettrically irdving hachittd ng

edge 6a of the annular cutter 6 slides as the center an .anc A :
In this case, thdSr¥§e% a5 & 5% OPVERE ggcﬁﬁtﬁﬁm%nqyquﬁﬁm%%llsﬁs own
by 11. It fol | owbeldariset Nateadili sAfidimigatorofadfil inige iss prdveanted duvnisg 10
are substantially,equal .t.0 .eac . en the above-nentioned two ki nds of
| ateral sliding P@UF? ééﬁﬁ‘eqF%%gﬁé& ‘lation 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 | ocated at



-14- the substantially central portion Ib, the sensitivities for the two
ki nds of IateLaL—s++ﬂfng—mDUTﬂ'ﬁ"ffer fromeach other. The latter is

arrangement woul d as a safety device because the oscillation
switch would no‘! ““‘ ja tlaIIy same sensitivity for the two kinds
of lateral slid Ve an oscjdl ation switch 10 and anot her

oscillation switch 10 may be prOV|ded 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 tggéikgbllising screw 1c,
respectively. \Wen, however, the drilling ne with the electronagnet

base is not provided with the stabilising screw 1c, the oscillation switch

10 may be provided on {he ugp Sé}!iéﬁﬁbﬁﬁ?or oh U rﬂ@%érif?&”b§he frame 1

at a position separated fron1 e spin , on t rear end
portion. It is erfQRRRLSINRG Q‘h@‘}ﬁﬂ%’f TERhRT of %%hg%’g%‘éitﬂ | east one

of the el ectrodesirdsulited 2at nata I&é@%éﬁt@t&l&f‘ﬁbﬁﬁﬁomé\ ﬂ%&@@f vatpabpt h
hsivepdir i S 2 ec It YIS O Ry ATV E G P
11 and 12 as showot eﬁuyspoﬂ;iahsarmif Sdaid rmmsbai‘lm:uh)Jw‘sW8):md®imy. be
2?22% (ragdgg E?eaL%%&# ec‘%&edtotso‘\l/\éfadé%% f"(e;é}f%% %&%a@&m I Lh?he case
wher e the proj ectthgrebetween, 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 i,
characterised in that said projection (16) is conical.

3. The oscillation switch adcording 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



16 is provided on either one of the electrodes 11 and 12 as shown in Figs.

5B and 5C, on—theother hand, it is desirable that the el ectrode 12 be
fixed onto the the frame 1 with the el ectrode 12 di sposed
bel ow, provide tﬂ[ﬁ “llm( \@ ation of the oscikllation swtch 1 is.assuned
to be in a ran e

mr] and 90, ﬁcept for 90[err] . It is
apparent fromthe above-nentioned 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 caontr.ol cui an .
enbodi ment of a @H9Vend FRkHigk TRGeiENG LG RRighdl? 4))asjegv§ Il‘m%{e] n

described with reffronear t;fér%. ks Bomain ase s of dai dlectrodes

electric alternatl g C ent ource 51 has term
The terminal 43 id ‘f IRV égf BeIY \r:a?"lnzga cqsr cul

t hrough a startlm;cnmeadhzﬂthermithe other termnal 50 is connected to
another input termnal of the driving circuit 60 and to a termnal of the
el ectromagnet 2a in the el ectromagnet base 2. A relay 61 is connected to
the termnal 50 throudh a dorRextale gkpetsirably GGhHRg maching HEL R ge

of the starting sw tefedS-Gihiet BUAStid1Riddea Stinedl (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.



the driving circuit 60 through a "b" contact 46. The oscillation switch 10
Is disposed in parallel with an "a" contact 61. Wen 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. Adrill- rotating notor 4%R&nd a feed notor 5M of the
electric drill 4 are connected to output termnals of the driving circuit
60, respectively. The starting switch 40 has contacts 41 and 42. \Wen the
starting switch 40 is operated, the cont agisrRhdrs cl osed (this step of

?Eer alt i otmnb@'g@ma@i&i Bt tlchl ance hepddoi® E@Lécéﬁi%sli%' bﬂv%mgﬁ Sert €p”) | ang
e el ec a P rmnal o
t he el ectronmagnet 2a aneoetellaticoh| swibtoneCl@) tonessbsobbea pairhef
electric power is_suppljed to the electr gn 2 t,ficst. Then he
contact 42 is cIogﬁﬁggﬁhgpgéaf%e?ﬁrﬁﬁéﬁhpgﬁe g%ﬁt%@?g§E6V§géI3§egn?? S
state of operati osubfang teariablyecproeidededitb as progestiond(dper anfing
step”) so that el | ' ' hg SO e o the
i FPored APUEL A2 2 BELAGEeThERbY B1R0MERe T RS B LS

driving circuit 6 e contact contact 46.
The driving circuli3boarsanged imoanseacei Serseddbehrweapakbscelrekrnffed

Pat ent Applicati ogoPoRAtCEh&OPalls (13) engage the projections (16) to
electrically connecting the electrodes (11, 12)
together when oscillation or lateral sliding occur. A
portable electrically driving machiﬁe provided with the
oscillation switch has the oscillation switch (10)
provided on a frame (1) and has a structure which stops
a tool rotating motor (4M) and a feed motor (5M) by
interrupting the electric power supply to a control
unit (6) of the electric tool (4). The use of the
oscillation switch (10) allows the tool rotating motor
or the feed motor to stop as soon as lateral sliding or
oscillation tends to occur or when the portable
electrically driving méchine tends to fall even if the
portable electricaliy driving tool takes any posture.

.+ Fig.3.



No. 61-131807, the detail ed description thereof being omtted. The
operation of the drilling machine with an el ectronagnet base wll be
descri bed. Wen the starting switch 40 issgoperated in the first operating
state, the contact 41 is closed and electric power is supplied fromthe
power source 51 to the electromagnet 2a to excite it as already described,
whereby the drilling nmachine w tffi pn e romagnet base is fixed to the
wor kpi ece. Next, in the second € , the contact 42 is closed in
a state in which the electro t ed with the contact 41 kept
closed. Electric power is supp{ed| fromt bbwer ce 51 to the driving

r

n

n

circuit 60, and the rotation ic\drill 4 is rotated by
the driving circuit 60. Then, pA 'S ed to a

predet er m ned PO F-t-er—B¥ cpc.ati , clutc hown), for
exanple, is actu : E r llect rijc drill I\S rotated
by the driving ci ifs automatic Alter the rxpi ece has
been drilled by the anangLfef er 6. provi eciri J\ 4, the
limt switch is actuated tHerstoep—trirer a|tjorpt i ed i on of
the electric drill 4. Finall rﬁhg—“ﬁtaT' fil tthe tor 5M
reversed by the driving circont 40. Lheliel gctirli 11 Is returged to the
original position and the r t oo e {3 St oppe
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T

| b o
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When the drilling machine with an el ectronmagnet base slides laterally at

the beginning of the drilling operation or during the drilling operation or
when the drilling najhine tends to fall, the bglls 13 are noved radially
inward in the oscilldQon switch 10 and abut -17- against the first and
second el ectrodes 11 an\12, thq y éllectrically cofinecting together the
first and the second el ecyrodes and 12 . This ecr$ical conducti on
allows the oscillation sw g tyke an ON state, ‘{fhe relay 61 to be
operated and the "b" con o\! ake The rotation notor 4M
and the feed notor 5M ar ' u eNdrN t\n ‘ e\t h an

el ectronmagnet base i s prpw yi phevented X r | O Ny | y or
falling previously.! S t DEBWCON ast X6 j\akes jt state, the
"a" contact is set to an tes rea " o] 6 i,gkept
in the OFF state, and thus ot iy rotatyon ot or 4M and t he o 5M
are prevented fromrotatgn Inforder tjo sat the "b" conta 10jto_an ON
state, the oscillation igah 1Q is returndd to an OFF state he Ekasent

i nvention is not Iigite bove-/ nenti oned enbodi ment jbgt is
applicable to varid 1¢P | ON S | s~they fall i t echni cal
scope of the present in

N\ o

2 15 2




el ectrodes of the oscillation switch and the balls may be nade of various
materials including moulding material as long as their object is achieved.
The portable electrically operating nmachi is not only of a type having an
el ectromagnet base but al so may be--of é'(&%e havi ng a nechani cal clanp for
attaching an“electrically driving tool to a workpiece. |Industrial
Applicability Since the oscillation swtch according to the present

i nvention can securely detect. lateral sliding or oscillation regardl ess 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 swtch is suited to be used as an apparatus for preventing
a portable electrically driving machine fromsliding laterally or - 18-
falling during machining operation. Further, the portable electrically

driving machi ne islPSEdl€§ a machi ne having an extre ly h” stability
because | ateral sliding or fl@lilfy is prevented durig% the/ﬁzchiﬂﬁng
operation. CLAI V/b _ '
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1.

An oscillation switch characterised by conprising an annul ar- nenber

(18) electrically insulated at at |east both end portions thereof, a pair

of

ri ng-shaped el ectrodes (11, 12) provided on said both end portions of

<sai d annul ar menber (18) havi ng opposed 4 gner surfaces defining a space

(21) therebetween,

i nner surface of

| east one
proj ection projectydp tovvar;B@ﬂ
at a centre of saigd at leagt one of said ri

at

a projection (16) forned on an central
f said ring-shaped el ectrodes,
e inner surfAce of 3R other el ectrode nost
-shapdgd el ectrodes and at

sai d

portion of the

| east one ball ([T3—1 f an electricall 0 a n
arranged in said sp ( , said ball hayi(ng TRey gr |arg than a
di stance between sai igehqre of said one ¢f dlir{|ng} [shaped cft rodes
and the inner surfac f}qhe ot her el ectrd an ] gr than 5t ance
bet ween portiong of aidlﬁing-shaped el ectjr oges ich sai d]prpjection
i's not provided.| 2. The josci | | ation swi tjch| |ac o clainf1,
characterised in thaL sq§4 projection (16) ip\co Theg loski |l ation
switch according to dfaimil, characterisedq 1 n tThat\ saj o] ection| (16) is
segnental in crass sgctiorn. 4. The osci Il gQn ' or ¢u [ 0 any
one of clains 1jto 3,] charlacterised in thetd nmb 1B8) has an
i nner peripheral| surflace iln which an annul{ar~groo 0 r receiying said
ball (13) is forjped. (::) ? <::>
| 7 \\
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5. The oscillation swtch according to any one of clainms 1 to 3,
char.acterised in that an annul ar -20- groove (25) for receiving said
ball (13) is formed in an outer peripheral Ertion of each of said

el ectrodes (11, 12), said annul ar grooves (g ) being arranged to face each
ot her. 6. A portable elgctrically dri.ving machine wth an el ectromagnet
base including a frame (X) >NJixed neans (2) prgvided on said frame and
fixed to a workpi ece, aﬁ~e|ecngcaIIy driving“tool (4) and a control

circuit (60) for controlllhg\opehathnmaf id electrically driving tool
characterised by further conﬁ?(5|ng )L s{_one oscillation swtch (10)
defined by claim1l and prOV|ded ay«j r » and el ectric power supply
st oppi ng nmeans (61) for stppping Lgﬁt ic po supply to said electrically

driving tool during machi pi ng ope ipn in r e gﬁ to actuation of said
oscillation switch when | east O pal | oscillation swtch
engages a projection (16§ formed in h%{ ;f%ﬁtﬁgé n'Edﬁgch 7. The
portable electrically difiving machi e~ ghek“base accordi ng
to claim6, characterised in that gaid porta ﬁ(ect calryéﬁgvylng
/
/

t

machine is a drilling nmachine Se. \
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