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TI TLE OF THE | NVENTI ON OVERLOAD SAFETY APPARATUS FOR
ROBOT HAND BACKGROUND OF THE | NVENTI ON Fi el d of the

I nvention The present invention relates to a safety
apparatus when an overload is exerted to a robot hand
of a robot. Related Art In the related art, an

overl|l oad safety apparatus in which a robot hand and a
mounting portion thereof are joined so as to be
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In the related art, an overload safety apparatus in which
a robot hand and a mounting portion thereof are joined so as to
be capable of moving via a link mechanism or the like, the
displacement of the robot hand due to the overload is detected
by a sensor, and a robot body is stopped by the detection signal,
so that the robot hand and the robot body are protected from

the overload is used as the safely device.

SUMMARY OF THE INVENTION

The safety apparatus in the related art is low in
flexibility since the range and direction of displacement of the
robot hand is limited, and is expensive to obtain high
flexibility because upsizing and increase in weight of a link
mechanism or the like are inevitable.

When an overload exceeding a movable range is exerted
to the robot hand, collision or damage of members is resulted

and the robot body is subjected to a serious damage, so that
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there arises a problemthat an excessive cost and tine
are required for the nmai ntenance thereof. The present
i nvention provides an overl oad safety apparatus which
is reduced in size, weight and cost, and functions
effectively for an overload exerted to the robot hand.
In order to achieve the invention, the invention

provi des an overload safety apparatus for a robot
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direction or the fore-and-aft directjon agaipst the .
amgaverteady safetycappgratuscforia raboti handy emapleying a
the shaft-and the hole or groove by the overload
eoafiguratdonhein owhichndhe-orobotphand hés haneunted and
groove is formed into a vertically el ongated hol e or .
suppertedk by Gausing ahsedondcmagneiticallyeattraeting thearing
| ateral rotating direction so as to allow the robot
favedprovided on therobotikah ddic e magngtioadlytateracted by
a first magnetically attracting bearing face provided on a
mounting portion of the robot hand, and a configuration in
which a shaft projecting from one of the first and second
magnetically attracting bearing faces is fitted into a hole or
groove opening on the other one of the first and second
magnetically attracting bearing faces, so that the robot hand is
movable in the lateral direction, the vertical direction or the
fore-and-aft direction against the magnetically attracting force
via the fitting between the shaft and the hole or groove by the
overload exerted to the robot hand.

For example, the hole or groove is formed into a
vertically elongated hole or groove extending in the direction
intersects with the lateral rotating direction so as to allow the

robot hand to move in the vertical direction against the

-magnetically attracting force in the longitudinal direction of




magnetically attracting force in the | ongitudina
direction of 2 the elongated hole or elongated groove
by a vertical overload exerted to the robot hand, or
to be inclined forward or rearward against the
magnetically attracting force in the direction in

whi ch the second attracting bearing face noves apart
fromthe first magnetically attracting force by the
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In addition to the configuration described above, a load
receiving portion for receiving the load of the robot hand by
supporting the lower end of the second magnetically attracting
bearing face at the lower end of the first magnetically
éttracting bearing face is provided for supporting the robot
hand by the load receiving portion and allowing the robot hand
to rotate in the lateral direction, to move in the vertical
direction or to incline in the fore-and-aft direction.

As means for providing the magnetically attracting force
to the first and second magnetically attractihg bearing faces,
the invention provides a configuration in which first and’
second mounting bearing faces themselves which form the

attracting bearing faces are formed of magnet, or the first and

second mounting bearing faces are formed of metal plates



second nmounting bearing faces thensel ves which form
the attracting bearing faces are fornmed of nagnet, or
the first and second nounting bearing faces are
formed of netal plates 3 (magnetic plates), and
magnets are uniformy enbedded in one or both of the
bearing plates (both bearing faces) so that a uniform
magnetically attracting force is provided to both
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the magnetically attracting force to upper hal ves .
configafrationt irerwhich ahtowerhalfnofrthe dEisst magnetically
configuration in which the | oad receiving portion by
atteactings bearinigof facgnenr ar lawemnf balfatobn the second
which the | oad receiving portion is fornmed of a

magn@ticaﬂgdatuaétins% (bearitg face) thatdgna lowerchdifiof the
therein to provide the magnetically attracting force

%g:to%olmttiingl be atihgagilate tdre d oeweentadf bifethe second
mounting bearing plate is formed of magnet, or is provided
with magnets embedded therein so as to provide the
magnetically attracting force to the lower halves of the both
attracting bearing faces and not to provide the magnetically
attracting force to upper halves thereof. |

Furthermore, the invention provides a configuration in
which the load receiving portion by itself is formed of magnet,
or a configuration in which the load receiving portion is
formed of a magnetic body and is provided with a magnet
embedded therein to provide the magnetically attracting force
for magnetically attracting the lower end of the second
magnetically attracting bearing face (second mounting bearing
plate).

According to the overload safety apparatus for a robot

hand, an effective function for the overload exerted to the

robot hand in the lateral direction, the vertical direction or the



magnetically attracting bearing face (second nounti ng
bearing plate). According to the overload safety
apparatus for a robot hand, an effective function for
the overload exerted to the robot hand in the |latera
direction, the vertical direction or the 4
fore-and-aft direction is achieved by a configuration
reduced in size, weight and cost in a sinplified

g pt el IS Adth iy o Hy AERRLISTWipREre duced in
S, NRERESTE 0% 1R 8-S TRBLLLIE U FTGLITS 1B NOMSR. ﬁﬁg first

tate before noun aro ot hand t hr ough
Sudi Second Moupling bepting bl aTen,ALRGmAENE! Higaify attracted
af ter nting the robot han gh magnet i c
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attraction. Fig. 4 is a perspective view show ng an
exanpl e of arrangenent of magnets. Fig. 5 is a front
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rotated by an overload in the |ateral direction. Fig.

6 is dig.odsisextéross-sectionabwiewashowing a state before
the robot hand is noved by an overload in the vertica
miountingna robot hand through magnetic attraction.

Fig. 2 is a front view showing a state after mounting the
robot hand through magnetic attraction.

Fig. 3 is a cross-sectional view showing a state after
mounting the robot hand through magnetic attraction.

Fig. 4 is a perspective view showing an example of
arrangement of mdgnets.

Fig. 5 is a front viéw showing a state in which the robot
hand is rotated by an overload in the lateral direction.

Fig. 6 is a cross-sectional view showing a state in which
the robot hand is moved by an overload in the vertical
direction.

Fig. 7 is a cross-sectional view showing a state in which
thé robot hand is inclined toward the front by an overload in
the fore-and-aft direction.

Fig. 8 is a cross-sectional view showing a state in which

the robot hand is inclined toward the rear by an overload in the

fore-and-aft direction.



Fig. 7 is a cross-sectional view show ng a state in
which the robot hand is inclined toward the front by
an overload in the fore-and-aft direction. Fig. 8 is
a cross-sectional view showing a state in which the
robot hand is inclined toward the rear by an overl oad
in the fore-and-aft direction. 5 Fig. 9 is a
cross-sectional view showi ng an exanple of a hole or
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I is. provided on an arm 1 of a robot body, for
m?é?“ﬂﬁg Qﬂrgkqﬂ'ng in the vertical direction, and
the front surface of the first nounting bearing plate
2 is provided as a first magnetically attracting
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an end_effecter 6 represented by a, chuck integrated
t her eileferang aewy ter fig.ed dooxkigdiH), a rbest raode for
drive unit 7, for exanple, downward, and acts on a
GRITYiBZHOUt the presemteinventiongwilli he deserihed end
effecter 6

As shown in Fig. 1 to Fig. 3, a first mounting bearing

plate 2 is provided on an arm 1 of a robot body, for example, by
attaching in the vertical direction, and the front surface of the
first mounting bearing plate 2 is provided as a first
magnetically attracting bearing face 3.

On the other hand, a robot hand 4 includes a drive unit 7
having a drive mechanism for an end effecter 6 represented by
a chuck integrated therein, and the end effecter 6 exteﬁding
from the drive unit 7, for example, downward, and acts on a
work 5 by, for example, opening and closing the end effecter 6
by the drive unit 7.

A second mounting bearing plate 8 is integrally provided
on the rear surface of the drive unit 7 of the robot hand 4, and
the front surface of the second mounting bearing plate 8 is
provided as a second magnetically attracting bearing face 9.

The second magnetically attracting bearing face 9 is

caused to be magnetically attracted by the first magnetically



by the drive unit 7. A second nounting bearing plate 8
is integrally provided on the rear surface of the
drive unit 7 of the robot hand 4, and the front
surface of the second nounting bearing plate 8 is
provi ded as a second magnetically attracting bearing
face 9. The second magnetically attracting bearing
face 9 is caused to be magnetically attracted by the
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the |l ower end of the second magnetically, attracting
desachaplyamountandosuppedt the Tobot dandi drount i ng
bearing plate 8) at the |ower end of the first
magnetlincadidjtion ttoathe eonfiguratioacdescribed | abeveerni load
of the first nounting bearing plate 2) is provided,

receivimgtpertiomd 2 fiod rédedvingpthe tleadpft the irodbot hand 4
receiving portion 12 to allow the robot hand 4 to

T e ot S o ensgnicall
atoracting: bearihgefddo{the lower end of the second mounting
bearing plate 8) at the lower end of the first magnetically
attracting bearing face 3 (the lower end of the first mounting
bearing plate 2) is provided, so that the robot hand 4 is
supported by the load receiving portion 12 to allow the robot
hand 4 to rotate in the lateral direction, to move in the vertical
direction or to be inclined in the fore-and-aft direction.

In addition, as an additional structure, an L-shaped load
receiving shelf 12a is provided so as to protrude from the lower
end of the first mounting bearing plate 2 to form the load
receiving portion 12 as shown in Fig. 1.

As shoWn in Fig. 2 by a dot line, a load receiving pin 12b
is provided so as to protrude from the lower end of the first

mounting bearing plate 2 to form the load receiving portion 12.

As shown in Fig. 10A, the lower end of the elongated

hole or the elongated groove 11 is opened by a wide opening




In addition, as an additional structure, an L-shaped

| oad receiving shelf 12a is provided so as to
protrude fromthe lower end of the first nounting
bearing plate 2 to formthe |load receiving portion 12
as shown in Fig. 1. As shown in Fig. 2 by a dot |ine,
a load receiving pin 12b is provided so as to
protrude fromthe |lower end of the first nounting
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fromthe lower _end of the first nounting bearing
tpiangle hleckrlld provided rsecasitey protruds fromaghe lower
means for providing a magnetically attracting force
end tof the sfirahdmonntingrebparingi plate 12 ato iform the load
bearing faces 3, 9, the invention provides a
receiving portooitnl 2hi ch one or both of b o the first
and second nmounting bearing plates 2, 8 by thenselves
are f Aseshednsdforeprovidimgsaomagmetically attracting force
to the first and second magnetically attracting bearing faces 3,
9, the invention provides a configuration in which one or both
of the first and second mounting bearing plates 2, 8 by
themselves are formed of magnet or, as shown in Fig. 4,
magnets 14 are embedded uniformly in one or both of the first
and second magnetically attracting bearing faces 3, 9 (first and
second mounting bearing plates 2, 8), for example, the first
magnetically attracting bearing face 3 (the first mounting
bearing plate 2) to provide a uniform magnetically attracting
force to the both bearing faces 3, 9.

As a pfeferably example, the invention provides a
configuration in which the magnets 14 are embedded in the
lower half of the first magnetically attracting bearing face 3
(the first mounting bearing plate 2) or in the lower half of the
second magnetically attracting bearing face 9 (the second

mounting bearing plate 8) to provide a magnetically attracting



magnets 14 are enbedded uniformly in one or both of
the first and second magnetically attracting bearing
faces 3, 9 (first and second nounting bearing pl ates
2, 8), for exanple, the first nmagnetically attracting
bearing face 3 (the first nounting bearing plate 2)
to provide a uniformmgnetically attracting force to
the both bearing faces 3, 9. As a preferably exanple,
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yranged omthetlower sident aghaficdd.3, 9, and not to
provide the magnetically attracting force to upper . )
hal vesFurtheemeoage . the iaventaop pravidesageonfiguzation in
arranged on the | ower side of a shaft 10. Furthernore,
wihdchnithet iload rrecdedving partignr 42 obyi dtselfi ¢s formed of

| oad receiving portion 12 by itself is formed of

magnet, or the magnets 14 are embetiidedttherein to provide a

provide a magnetically attracting force to the | oad
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fdoid imagnetically attracting bearing face 9 (the lower end of
the second mounting bearing plate 8) is magnetically attracted.

The magnets 14 to be embedded are known disc-shaped
magnets, and a plurality of magnets 14 are arranged.

When the load receiving portion 12 is formed of the load
receiving pin 12b, it is preferable to form the load receiving
pin 12b by itself of magnet.

The magnets 14 demonstrates its magnetically attracting
force at the end surfaces thereof on the surface of the first
magnetically attracting bearing face 3 or the surface of the
second magnetically attracting bearing face 9.

Furthermore, the shaft 10 is provided so as to protrude
from one of the bearing faces of the first and second
magnetically attracting bearing faces 3, 9, for example, from
- the first magnetically attracting bearing face 3 of the first

mounting bearing plate 2. In other words, the shaft 10 is



The magnets 14 to be enbedded are known di sc-shaped
magnets, and a plurality of magnets 14 are arranged.
When the |l oad receiving portion 12 is forned of the
|oad receiving pin 12b, it is preferable to formthe
| oad receiving pin 12b by itself of magnet. The
magnets 14 denonstrates its magnetically attracting
force at the end surfaces thereof on the surface of
| | tfir S | ate 2, and
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to the hole or groove 11, so that the robot .
hand 4 is caused to rotate in the lateral direction, to move in

the vertical direction or to be inclined in the fore-and-aft
direction against the magnetically attracting force via the
fitting between the shaft 10 and the hole or.groove 11 when an
overload which is larger than the magnetically attracting force
is exerted to the robot hand 4. In other words, the robot hand
4 is caused to rotate in the lateral direction, to move in the
vertical direction, or to be inclined in the fore-and-aft direction
while holding attraction by the magnetically attracting force.

The invention provides a configuration in which the
robot hand 4 is rotatable in the lateral direction about the
cylindrical shaft 10 as a fulcrum by aligning the cylindrical
shaft 10 with the cylindrical hole 11.

The invention provides a configuration in which the
robot hand 4 is capable of rotating in the lateral direction,

moving in the vertical direction, and inclining in the

10



hand 4 is caused to rotate in the lateral direction,
to nove in the vertical direction or to be inclined
in the fore-and-aft direction against the
magnetically attracting force via the fitting between
the shaft 10 and the hole or groove 11 when an
overload which is larger than the magnetically
attracting force is exerted to the robot hand 4. In
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gpetically attracting force. The invention provides
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rotataple.in the lgteragl di tiopn abou he .
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cyJindrical shaft 10 with the cylindrical _hole, 11.

hmi; ioxvgropye diloelangatedomni the avettical disectioncso as to
robot hand 4 is capable of rotating in the |atera
inteese¢towithnthe djreatiomn ofclateral mtastonpso thnat the shaft
inclining in the 10 fore-and-aft direction about the
Khastcapable effrdlatively mmovinghtongityedisraliyieof the hole or
al l owance by | oosely fitting the shaft 10 into the

grooveod 1groove 11. As shown in Fig. 2 and Fig. 9, the
hol e or groove 11 is hole or groove 11 elongated in

the véhirtherndorech detaitedsexample widbde giventhere. As

direction of lateral rotation, so that the shaft 10
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shaft 10 (the lateral movement of the robot hand 4) is defined
by the inner surface of the hole or groove 11 and the rotation
about the shaft 10 is allowed.

By determining the width of the short side of the
vertically elongated hole or groove 11 to be substantially the
same dimension as the outer diameter of the cylindrical shaft
10, the mouﬁting position of the robot hand 4 is determined and
mounting at a position displaced in the lateral direction is
prevented.

In a case in which the load receiving portion 12 is
provided, setting of the mounting position of the robot hand 4
is easily and reliably achieved in cooperation with the
definition of the position by the fit to the hole or groove 11

while defining the position of the lower side of the mounting

bearing plate 2 on the side of the robot hand 4 by the load
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groove 11. Furthernore, a detailed exanple will be
given here. As shown in the drawi ngs, the |ateral
novenent of the cylindrical shaft 10 (the |lateral
novenent of the robot hand 4) is defined by the inner
surface of the hole or groove 11 and the rotation
about the shaft 10 is allowed. By deternining the

wi dth of the short side of the vertically elongated

Mﬁvﬁgﬁgmsﬁlizto be substantially the sane
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As iho in Fig. 5, when a |ateral overload WL whi ch

Qwer Pa:@w than the magnetically attracting force is

exerted to the robqot hand 4, the robot hand 4 rotat eds

| ef twaWhen thegnloaddreggiving pertioandi ds provided, the

attracting force about_the shaft 10 as a i .
robot hand 4 rotates leftward or rightward while moving

slightly upward along the elongated hole or elongated groove
11 while being attracted and supported at the right end or the
left end of the lower end of the second mounting bearing plate
8 by the load receiving portion 12.

When the overload W1 is removed, the robot hand 4 is
restored by its own weight to its original position where it is
supported by the load receiving portion 12. The restoration of
the robot hand 4 to its original position is supplemented by the
configuration in which the magnetically attracting force is
provided, for example, by arranging the magnets 14 on the
lower half of the first magnetically attracting bearing face 3 or
the second magnetically attracting bearing face 9 and the
configuration in which the magnetically attracting force is
provided, for example, by arranging the magnets 14 in the load
receiving portion 12.

Subsequently, as shown in Fig. 6, a vertical overload W2
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fulcrumwhile maintaining the attracting force and
absorb the overload WI. Wen the |oad receiving
portion 12 is provided, the robot hand 4 rotates

| eftward or rightward while noving slightly upward

al ong the el ongated hole or elongated groove 11 while
being attracted and supported at the right end or the
| eft end of the |ower end of the second nounting

jo-N t 8 : r L) alg :
W‘ggrt ghtgq(ﬁer %aéﬁé\ghllégl#@qngve%ﬁ??ﬁgﬁg%gg{)}gghd%ﬁqsls’ the
i i LS el sjtjo
GRRAE DvRr10GY WD, 15/ ShPatkd hoURE SHNE, HBREL 4. e robot
BingH2hS SHONEL SPode A B i iafad diction of the
nfiguratiqn in ich t magneti,cal ly.atfractin .
Fimaated hols, of afonghted arpbae 0y aghingt Has matnetically
magnet,s 14.on the, .lower half of the first .,
mgﬂ@%fﬁm&t Wwhile maitaining JE'@ attractingn aad, apsorbs
gnetically_attracting bearing face 9 and the
&PVGGf%déNln whi ch the magnetically attracting
force is provided, for exanple, b arranginﬂ t he
magnetAfter having removeddbiesovgrdondi Wi2; the robot hand 4
Subsequently, as shown in Fig. 6, a vertical overload .
emavedadgsvnward thy itsgosvncweightt anactisnpestoresd to its
that is, the upward overload W is exerted to the .
originahapdsitioohavhebetit isrsuppostedvby thealecadnredeiving
| ongi tudinal direction of the
portion 12. The restoration of the robot hand 4 to its original
position is supplemented by the configuration in which the
magnetically attracting force is provided, for example, by
arranging the magnets 14 on the lower half of the first
magnetically attracting bearing face 3 or the second
magnetically attracting bearing face 9 and the configuration in
which the magnetically attracting force is provided, for
example, by arranging the magnets 14 in the load receiving
portion 12,

Subsequently, as shown in Fig. 7 and Fig. 8, when
overloads W3, W4 in the fore-and-aft direction which are
larger than the magnetically attracting force is exerted to the
robot hand 4, the robot hand 4 is inclined forward or rearward
against the magnetically attracting force under the action of the
magnetically attracting force in the direction in which the

second magnetically attracting bearing face 9 (second

13




el ongated hol e or el ongated groove 11 agai nst the
magnetically attracting force while maintaining the
attraction and absorbs the overload W2. After having
renoved the overload W2, the robot hand 4 is noved
downward by its own weight and is restored to its
original position where it is supported by the |oad
receiving portion 12. The restoration of the robot

hand 4 to Jjts .origina si.tion i s supple b .
RRunting e aritig, “plate B se Mavpd BBafl 18t “Yhe first
attracting force is provided, for le, b . .
Bagnislonatirasiinl BResmEntaee bl st maunting bearing
first__magpetically attracting b [ face 3 qr the .
platend) andabsprbsitheoverde ﬁZé; Rﬁé-fa B @ﬁmjw@ds, 1t
configuration in which the magnetical |y aLtraqtin%h,
isoinelined formand onreaswand dn theaditegfing dpewhich the
magnets 14 in the |load receivin portion 12.

shiiftolQeist pylled cubdnotm theghote on grogves 1 lnterabsorb the
overl oads WB. W in the fore-and-aft direction which

overlolad. ger than the magnetically attracting force is
exerted to the robot hand 4, the robot hand 4 is

i ncli igthémer tlee dleadr eeceivingaponiont 12 nsgptovided, the

attracting force under the action of the magnetically

1o eblanth 4 93 eetidcteld adid saipported ahithe léwersendnof the

magnetically attracting bearing face 9 (second 13

Wﬂ%o@ﬁﬂﬁh@gbehﬁﬁggﬁldﬁ gopsdthedoad redeivéng portion
12, and is led to the forward or rearward inclination.

After having removed the overloads W3, W4, the robot
hand 4 is restored to its original position by the configuration
in which the magnetically attracting force is provided to the
lower half of the first magnetically attracting bearing face 3 or
the second magnetically attracting bearing face 9 and the
configuration in which the magnetically attracting force is
provided to the load receiving portion 12.

As shown in Fig. 1 to Fig. 4, a sensor 15 is provided on
the first magnetically attracting bearing face 3 as means for
detecting rotation, movement or inclination of the robot hand 4,
and is arranged so as to oppose the second magnetically
attracting bearing face 9.

The sensor 15 is embedded in the mounting bearing plate

2, and the detection end surface thereof is installed so as not to

be protruded from the first magnetically attracting bearing face
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magnetically attracting bearing face 3 (first nmounting
bearing plate 2) and absorbs the overloads W38, WI. In
other words, it is inclined forward or rearward in
the direction in which the shaft 10 is pulled out
fromthe hole or groove 11 to absorb the overl oad.
When the | oad receiving portion 12 is provided, the
robot hand 4 is attracted and supported at the | ower

nd. of the econd nountj ng.beayin | gt e by the .
Fodot, exbiople, sor asoko be thash; withathe firel mpAgnetically
or rearward inclination. After, having renoved the
Hicactng bwarng fage Sopend Hsn@Tiented ctawasd thei second
original position by the configuration in which the
magnaticallyyatiractinig hgaringdface Provi ded to the
lower half of the first magnetically attracting
bear i nEheacsemsonr 16hedetectsd thgneatdtation, amovement and
bearing face 9 and the configuration in which the
imejimation lof the robotnbaid ¢k by ther oviedbolads Wik tboS4 and
receiving portion 12. As shown in Fig. 1 to Fig. 4, a
causey almamufacturiieg lone éha fobot t Jdcally
attracting bearing face 3 as neans for etecting
rotation, novenent or inclination of the robot hand 4,
and is arranged so as to oppose the second
magnetically attracting bearing face 9. The sensor 15
is enbedded in the nounting bearing plate 2, and the
detection end surface thereof is installed so as not
to be protruded fromthe first nmagnetically
attracting bearing face
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14 3, for exanple, so as to be flush with the first
magnetically attracting bearing face 3, and is
oriented toward the second magnetically attracting
bearing face 9. The sensor 15 detects the rotation,
novenent and inclination of the robot hand 4 by the
overloads WL to S4 and causes a manufacturing line or
a robot to stop. 15 What is clainmed is: 1. An overl oad

us,.for a robot hand conprising: a first
m{gﬁe{% gz#%agt ‘acting bearing face provided at a
porti re the robgt h s d d
magneti-cal ﬁ/n q&??ﬁg %Pg%qyngapaggagﬁ%v?ggd%onquﬁ(gp hand
r obot hand wher, t he robot is, mounted and .
CBPIFEE! oy ¢ ﬁiré}ecmna&@'ﬁyal ﬁ?trg#vast fghring face
bear.i ng, face being atgract na net|cal b
Rrorgideih s PRFTPILW sselﬁbe hpndis Tgmnted, and a
wherein a shaft iOJeCtlng rog1one of the flrsé a
mageetically attragtinggbsazingg fageeproyided; on the

into a hole or groove opening on the other bearing
rohas, hand,nahereia theorohatdhande ismeunted and supported
the lateral direction, to nove in the vertica

r thei secondo magnetécaly hattracsingd ‘bearing r face obeing
agai nst the nmagnetically attracting force via the .
dttrdcteg] bmagnetidallghdfy thd tfiestomagnetically mttesacting
overl oad exerted to the robot hand.
bearing face, and wherein a shaft projecting from one of the
first and second magnetically attracting bearing faces is fitted
into a hole or groove opening on the other bearing face, so that
the robot hand is caused to rotate in the lateral direction, to
move in the vertical direction or to incline in the fore-and-aft
direction against the magnetically attracting force via the
fitting between the shaft and the hole or groove by an overload
exerted to the robot hand.

2. The overload safety apparatus for a robot hand
according to Claim 1, wherein the hole or groove is a hole or
groove elongated in the vertical direction which intersects with
the direction of lateral rotation, and the rotation in the lateral
direction, the movement in the vertical direction or the
inclination in the fore-and-aft direction is achieved.

3. The overload safety apparatus for a robot hand
according to Claim 1 or 2, wherein the lower end of the first

magnetically attracting bearing face is provided with a load
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2. The overload safety apparatus for a robot hand
according to Claiml, wherein the hole or groove is a
hol e or groove elongated in the vertical direction
which intersects with the direction of |atera
rotation, and the rotation in the lateral direction,
the novenent in the vertical direction or the
inclination in the fore-and-aft direction is achieved.

. ver | S r.at b
réoedVind Bos bR AT Sy brE e, Jowitiepd of the
the first nej, cal ttracting bearing face is
ssiond siegnaiigally: dtrhsting Senrihg Fde gnd Feesiye s load
to..suppert the.ower end of the second magnetically
oafﬂ?%\é'gi%ﬁ’g} Bandi ng face and receive a load of the
robot han 4. The overl oag safety apparatus for
r obot %angThscc@varmc{ osetf%mn appasatusn fofe a gabot hand
receiVing portionis provided with a _magnetically . .
agaorgdingndor &ims3, whegedn the laad: yeappuing uportion is
a robot. hand according to Claim1, 2, 3 or 4, wherein
providednwiith :a mpagnetically agtracting forcewi ded to the
| ower half of the first magnetically attracting
beari 8g f dafheoroverdadwsafety apparatusefonda robot hand
magnetically attracting bearing face. 17
according to Claim 1, 2, 3 or 4, wherein the magnetically

attracting force is provided to the lower half of the first
magnetically attracting bearing face or the lower half of the

second magnetically attracting bearing face.
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